B. Sc. Honours (Statistics)

STA-HC-4016
Statistical Inference

Total Lectures: 60 Credits: 6 (Theory: 04, Practical/Lab: 02)

8.1 Theory
8.1.1 Unit 1: Estimation: (Lectures: 20)
ncepts of i ' \
Cho p . ESrlmatlon, unbiasedness, sufficiency, consistency and efficiency. Factorization
m. f g o i
t Eore 50:1!0 ete statistic, Minimum variance unbiased estimator (MVUE), Rao-Blackwell and
S s (statement only). Cramer-Rao inequality and MVB estimators.

8.1.2 Unit 2: Methods of Estimation: (Lectures: 19)
Method of moments, method of maximum likelihood estimation, method of minimum Chi-
square.

8.1.3 Unit 3: Principles of test of significance: (Lectures: 18)
Null and alternative hypotheses (simple and composite), Type-I and Type-ll errors, critical

region, level of significance, size and Power, best critical region, most powerful test, uniformly
most powerful test, Neyman Pearson Lemma (statement and applications to construct most
powerful test). Likelihood ratio test, properties of likelihood ratio tests (without proof).

8.1.4 Unit 4: Principles of test of significance: (Lectures: 3)
Sequential Analysis: Introduction to Sequential probability ratio test (SPRT).

8.2 Practical/Lab

List of Practical
I. Unbiased estimators (including unbiased but absurd estimators)

Consistent estimators, efficient estimators and relative efficiency of estimators.

Cramer-Rao inequality and MVB estimators
Sufficient Estimators—Factorization Theorem, Rao-Blackwell theorem, Complete Sufficient

=R

estimators
Lehman-Scheffe theorem and UMVUE

Maximum Likelihood Estimation

Estimation by the method of moments, minimum Chi-square

Type | and Type Il errors
9. Most powerful critical region (NP Lemma)

10. Uniformly most powerful critical region
I'1. Unbiased critical region
12. Power curves 7
13. Likelihood ratio tests for si
14. io ’
5.

®© N oo

null hypothesis against simple alternative hypothesis
hypothesis against composite alternative hypothesis







B. Sc. Honours (Statistics)

STA-HC-4026
Linear Models
Total Lectures: 60 Credits: 6 (Theory: 04, Practical/Lab: 02)

9.1 Theory

9.1.1 Unit 1: Gauss-Markov Set-up: (Lectures: 12)

Theory of linear estimation, Estimability of linear parametric functions, Method of least squares,
Gauss-Markov theorem, Estimation of error variance.

9.1.2 Unit 2: Regression Analysis: (Lectures: 15)
Simple regression analysis, Estimation and hypothesis testing in case of simple regression models.

9.1.3 Unit 3: Analysis of Variance: (Lectures: 18)
Definitions of fixed, randem and mixed effect models, analysis of variance and covariance in
one-way classified data for fixed effect models, analysis of variance and covariance in two-way

classified data with one observation per cell for fixed effect models.

9.1.4 Unit 4: Model Checking: (Lectures: 15)
Prediction from a fitted model, Violation of assumptions of AOV and their remedies by

transformation.

9.2 Practical/Lab

List of Practical
Estimability when X is a full rank matrix and not a full rank matrix

1

2. Distribution of Quadratic forms
3. Simple Linear Regression

4. Multiple Regression

5. TestsforLinear Hypothesis

6. Biasinregressionestimates

7. Lack of fit

8

9

Orthogonal Polynomials
. Analysis of Variance of a one way classified data
10. Analysis of Variance of a two way classified data with one observation per cell
I1. Analysis of Covariance of aone way classified data
12. Analysis of Covariance of atwo way classified data

SUGGESTED READINGS:

Weisberg, S. (2005). Applied Linear Regression (Third edition). Wiley.
Wu, C. F. J. And Hamada, M. (2009). Experiments, Analysis, and Parameter Design

o

Optimization (Second edition), John Wiley.
Renchner, A. C. And Schaalje, G. B. (2008). Linear Models in Statistics (Second edition), John

o

Wiley and Sons.



















