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Course Description

The course provides concise coverage of the fundamentals of inference for parametric statistical models,
including both theory and practical numerical computation. The course focuses on frequentist maximum
likelihood estimation while also considering alternative general methods applicable to a wide range of
models and emphasizing the common questions addressed by each of the approaches. The material
serves as a lively introduction to the theory and tools that a beginning graduate student needs in order to
make the transition to serious statistical analysis: inference; modelling; computation, including
optimisation; simulation methods; and the R language. The course will deepen understanding of why and
when methods work and explain how they are suitably applied in practice.

Prerequisites

Probability.

Target Learning Outcomes

After completing the course, the students ideally should be able to:

e |Implement the standard methods from the classical mathematical statistics theory to derive
estimates for unknown parameters of a population with known otherwise distribution.

e Assess and compare the derived estimates with respect to standard statistical criteria.

e Construct a confidence interval for the unknown parameters based on a sample.

e Construct a test for a statistical hypothesis involving unknown parameters of the population
under study.

e Implementrelevant computational methodologies and simulation techniques when an analytic
approach is not feasible.

e Take advantage of the statistical programming language R for computer age statistical
inference.
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Teaching and Learning Activities

Face to face teaching covering theory and practice. The practicals are implemented with R.

Assessment and Grading Methods

Project.



