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Course description

This course is intended as an introduction to the main aspects of Statistical Inference. The course
is devoted to the study of sampling distribution, the theory of point and confidence estimation,
hypothesis testing and the general linear model.

Learning outcomes and competences

After completion of this course you will:

1.

be able to to derive the sampling distribution and the main properties of some of well known
statistics, as the sample mean and the sample variance.

know and apply Fisher’s Theorem.

know how to obtain the minimum variance unbiased estimator of an unknown parameter.

know how to construct the uniformly most powerful test for an unknown parameter.

know how to estimate and provide tests for the unknown parameters in the general linear

model.

able to solve statistical inference problems with R.



Course contents

I. Sampling Distribution

1.

Preliminaries.

Introduction. Multivariate characteristic function and properties. Covariance matrix
and properties. Multivariate normal distribution and properties.

. Introduction to Statistical Inference. Sampling distribution.

Introduction. Random sample. Ordered samples. Empirical distribution function and
properties. Sample moments. Asymptotic distributions of sample moments. Fisher’s
theorem and consequences.

II. Parametric Estimation

1.

2.

Point estimation. Lower bound for the variance of an estimate.

Introduction. Properties of an estimate. Uniformly minimum varaince unbiased esti-
mate. Cramer-Rao’s bound. Maximum likelihood estimate.

Estimates based on sufficient statistics.

Sufficient statistics. Factorization theorem. Rao-Blackwell’s theorem. Complete statis-
tic. Lehmann-Scheffé’s theorem.

. Confidence estimation.

Introduction. Confidence interval. Methods for constructing confidence intervals. Piv-
otal quantity method and Neyman’s method.

ITI. Hypothesis Testing

1.

Parametric hypothesis testing.

Introduction. FElements of hypothesis testing. Simple alternative and null hypothesis
testing: Neyman-Pearson theory.

. Composite parametric hypothesis testing.

One tail hypothesis testing. Families with monotone likelihood ratio. Two tails hypoth-
esis testing. The likelihood ratio tests. Hypothesis testing for the normal distribution.

IV. General linear model

1. General linear model. Full rank case.
Introduction. Statistical inference under linear and uncorrelated assumptions. Gauss-
Markov’s theorem. Statistical inference under the normality assumption. Aplications to
the linear regression model and the analysis of variaince.
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