	Course Code: 0542-321(Stat-321)      Course Title: Statistical Inference-II
Marks:100       Credits: 03   Number of Class: 39-42

	Rationale:
This course is designed to provide a strong mathematical and conceptual foundation in the methods of statistical inference. In the course theoretical foundations of the methods will be treated, their statistical properties will be studied and practical aspects for data analysis will be discussed.

	Objectives:
The objectives of this course are to:
· Acquire knowledge and insight in concepts of advanced statistical inference.
· Help students to draw better statistical inferences from empirical research.
· Teach students to construct and interpret confidence interval estimates of the parameters of different parametric models.
· Teach students to examine whether the null hypothesis is true using equivalence testing and Bayesian statistics.
· Acquaint/Equip students with a statistical tool kit which will enable them to apply their knowledge and skills to real life situations. 

	· model by examining the area of hypothesis testing.
Course Learning Outcomes: 
At the end of this course students will be able to
	CLO1
	Acquire the knowledge of definitions, the theoretical properties and the proofs that were given for the studied methodologies.

	CLO2
	Apply the general concepts and methodology to particular situations (e.g. investigate a new general concept for a particular estimator).  

	CLO3
	Apply the methods and techniques in R and can understand and interpret the output to draw the correct conclusions.

	CLO4
	Test the quality of estimators.

	CLO5
	Conduct appropriate methods of inference to tackle real problems.

	CLO6
	Implement various statistical inferential approaches.

	CLO7
	Evaluate the plausibility of pre-specified ideas about the parameters of the model by examining the area of hypothesis testing.


Mapping between PLOs and CLOs of Statistics program:

	PLOs
                                        CLOs
	
PLO1
	
PLO2
	
PLO3
	
PLO4
	
PLO5
	
PLO6
	
PLO7
	
PLO8

	CLO1
	3
	2
	2
	-
	-
	2
	1
	-

	CLO2
	2
	3
	-
	2
	-
	-
	2
	-

	CLO3
	3
	1
	2
	-
	-
	-
	-
	-

	CLO4
	3
	3
	2
	2
	1
	-
	-
	-

	CLO5
	3
	2
	2
	-
	-
	2
	1
	-

	CLO6
	2
	3
	-
	2
	-
	-
	2
	-

	CLO7
	3
	1
	2
	-
	-
	-
	-
	-



Course Content, Teaching and Assessment Strategy
	CLOs
	Course Content
	Teaching Strategy
	Assessment
Strategy
	No. of Lec.

	CLO1
	Point Estimation: Minimum Variance Bound, Minimum Variance Unbiased Estimators, Uniformly Minimum Variance Unbiased Estimators, Ancillary Statistics, Minimal Sufficient Statistics, Minimax Estimator, Admissible Estimator, Selection of Conjugate Prior, Bhattacharyya Inequality, MRE Estimator, Shrinkage Estimator, James-Stein Estimator.  

	Interactive Class, Open Discussion, Participatory Q/A Session, Online resources and Practical
Assignments, Class Tests, Presentation, Attendance and Final Examination. 
	3

	CLO2
	Interval Estimation: Confidence Intervals for Parameters of Binomial, Poisson, Normal Distribution and Exponential Distribution, Large Sample Confidence Interval, Neyman Classical Confidence Intervals.

	
	5

	CLO3
	Hypothesis Test: Neyman‑Pearson Lemma, most powerful test, Uniformly Most Powerful Test, Uniformly Most Powerful Unbiased Test, Locally Uniformly Most Powerful Unbiased Test, Optimal Tests in Different Situations, Randomized Tests, Consistent Tests, Unbiased Tests, Similar Region. 
Likelihood Ratio Test, Distribution of LR Statistic, Asymptotic distribution of LR Statistic, LR test in linear model, Generalized Likelihood Ratio Tests, Monotone Likelihood Ratio Test, LM Test and Wald Test.    

	
	4

	CLO4
	Bayesian Approach
Point Estimation: Concept of Bayesian Methods, Bayesian Approach to Estimation Theory, Prior and Posterior Distribution, Bayes Risk, Bayes Estimation, Posterior Bayes Estimator

	
	10

	CLO5
	Interval Estimation: Bayesian Interval Estimation, Credibility Interval. Large sample approximation.

	
	10

	CLO6
	Hypothesis Testing: Bayesian Test of Hypothesis, Test of hypothesis concerning normal and exponential distribution in predictive approach. Bayesian treatment of linear model. Bayesian approach to contingency tables.

	
	6

	CLO7
	Sequential Analysis, SPRT, Efficiency of SPRT, Fundamental Identity of Sequential Analysis, OC and ASN Function.

	
	4



Mapping of Course Learning Outcomes (CLOs) with the Teaching – Learning &Assessment Strategy

	CLOs
	Teaching-Learning Strategy
	Assessment Strategy

	CLO1
	Classroom Discussion and interactive learning
	Quiz and Assignment,

	CLO2
	Problem-solving activities and Collaborative learning spaces
	Assignment, Quiz and Summative assessment

	CLO3
	Lecture, Current events quizzes, and Reflective Discussion
	Mid-Semester and Summative assessment

	CLO4
	Lecture, Group discussion and Slide Show
	Mid-Semester and Summative assessment

	CLO5
	Lecture and Student Activity  
	Summative assessment

	CLO6
	Lecture and discussion
	Summative assessment and Assignment

	CLO7
	Lecture and DIY activities
	Summative assessment
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