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Main field of study: Mathematical Statistics
Progress Level: PhD

Grading scale: Pass/fail

Course coordinator: Natalya Pya Arnqvist

Prerequisites:

The course is intended for PhD students in Statistics or related fields. Students are
expected to have a foundation in statistical inference, equivalent to a completed
second-cycle course of at least 7.5 credits, or equivalent knowledge gained through
alternative academic or professional experience. They should also be familiar with
matrix algebra and have basic knowledge in using the R programming language.

Objective:

The course provides a practical understanding of the fundamentals of numerical
computation in statistics, with a focus on R. The goal is to help students develop
statistical programs that are stable, efficient, and numerically accurate.

Contents:

The course starts with a slightly more systematic view of R and then covers the
following topics:

1) stochastic simulation techniques,

2) matrix computation,

3) design, debugging, and testing,

4) numerical optimization,

5) numerical differentiation and integration,

6) graphics,

7) simulation for inference

Form of instruction:
Teaching consists of lectures and computer lab sessions covering the material
introduced during the lectures.

Department of mathematics and mathematical statistics SE-901 87 Umea
www.umu.se/english

Begréansad delning

June 10, 2025
Page 1 (2)



Begréansad delning

June 10, 2025
Page 2 (2)

Course Syllabus
Natalya Pya Arnqvist
natalya.pya@umu.se
Autumn 2025

UMEA UNIVERSITY

DEPARTMENT OF MATHEMATICS
AND MATHEMATICAL STATISTICS

Examination:
The course is examined through two individual hand-in assignments. The course is
passed if both assignments are passed.

Literature:
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Wiley.
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