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Eligibility

General entry requirements for Master's level (second cycle)

Applicants enrolled in a programme at Chalmers where the course is included in the study programme are exempted
from fulfilling the requirements above.

Specific entry requirements

English 6 (or by other approved means with the equivalent proficiency level)

Applicants enrolled in a programme at Chalmers where the course is included in the study programme are exempted
from fulfilling the requirements above.

Course specific prerequisites

Knowledge corresponding to a basic course in mathematical statistics and the course MVE190 Linear Statistical models
Aim

The aim of the course is to provide the student with knowledge of different methods in statistical experimental
planning and sampling theory, to systematically plan, implement and analyze statistical surveys to obtain as much

information as possible. The methods presented are widely used in technology and science to streamline and optimize
processes and are a natural part of quality assurance in industry and society.

Learning outcomes (after completion of the course the student should be able to)

On successful completion of the course the student will be able to

* Describe the classical methods in optimal experimental design, their similarities and differences regarding design,
execution and analysis.

* Choose a suitable experimental design for different problems and situations.

* Design an experiment from beginning to end, including planning and execution, data collection, statistical analysis
and interpretation of results.

* Describe the most common sampling methods, in which situations they apply, and the corresponding population
estimates and variance estimates.

* Describe and analyze both linear and non-linear estimation situations.

Course content

Content
Topics covered in the course include
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Experimental design:

* General design of experiments.

* Factorial and reduced factorial experiments.

* Analysis of variance (one-way and multi-factor ANOVA).

* Mixed effects models.

* Split plot designs.

* Linear and non-linear regression and optimala designer.

* Responce surface methods.

Sampling theory:

* Basic techniques of simple random sampling, systemic sampling, stratified sampling, probability proportional to size
sampling, cluster sampling, and multi-stage sampling.

* Population estimation using Horvitz-Thompson, ratio and regression estimation.

* Variance estimation for complex sample designs, including they Taylor series expansion method, balanced repeated
sampling, and jackknife methods.

* Optimal allocation and optimal sampling schemes.

* Model based inference and pseudo likelihood-methods.

Organisation
Lectures and exercise sessions.

Literature
To be decided

Examination including compulsory elements
Written exam
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