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Winter 2021

Instructor:
Michael Dowd

Email: michael.dowd@dal.ca

Lectures:

Lectures will be synchronous at the designated class time found in the Dalhousie Academic Timetable
WED & FRI at 2:30PM - 4PM

These lectures will be delivered using the Zoom video conferencing platform. The Zoom link to access
the lectures will be posted on the course BrightSpace site, along with detailed instructions.

Office Hours: | will stay after class time on Zoom to answer questions, and this will be serve as the main
office hours for our course. Any additional office hours will be by appointment. I’ll try sort out any
question or concerns first by email, and schedule a Zoom consult as needed.
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Course Description

Time series analysis in both the time and frequency domain is introduced. The course is
targeted at applications, as well as introducing the relevant theory. lllustrative examples are
drawn primarily from the marine sciences. Topics covered include the nature of time series,
stationarity, auto- and cross- covariance functions, auto-regressive moving-average models,
and auto- and cross- spectra. Modern state space methods are also covered and include the
state and parameter estimation with the Kalman filter and particle filter.

Course Prerequisites

The formal pre-requisites are:

e STAT 3340 - Regression

e STAT 3360 & STAT 3460 — Probability, Inference
or Permission of the Instructor.

It is understood that many of the Oceanography students taking the course will not have these
specific courses. However, note that a fairly high level of mathematical and statistical skill is
required to successfully complete the course. Specific knowledge is required in the following
areas:

* Basic concepts in Statistics including: random variables, probability distributions,
expectation, matrix-based regression
e Familiarity with differential and integral calculus, matrix algebra, and complex numbers

If you are unsure if you have a suitable background for successful completion of the course,
please contact me beforehand, or as soon as the course starts.

Course Objectives & Learning Outcomes

This class deals with the analysis of systems characterized by dependence structure, such as
variables recorded over time (but this feature also applies to spatial data). The emphasis is on
both theory and application. The main objective of this course is to provide a solid grounding in
time series analysis. The Learning Outcomes are:

e Develop an understanding of the theory underlying time series in the time and
frequency domain, as well as for state space models.

e Provide an understanding of the practice of time series analysis, including the ability to
apply methods to real data sets and to interpret the results.
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* Provide experience in technical writing skills, and also with the use of modern statistical
software (R) for time series analysis.

Course Materials

There textbook for the course is “Time Series Analysis and Its Applications With R Examples” by Robert
H. Shumway and David S. Stoffer. | will be following this textbook in a broad sense, and it is a useful
reference. It is my opinion that any edition should be OK for use.

Course Delivery

In keeping with Dalhousie online delivery of courses in the winter term of 2021, this Time Series course
will be delivered synchronous sessions at the designated class times from the Academic Timetable (MW
2:30PM-4:00PM). This will be undertaken with the following online platforms/IDEs:

Zoom: The zoom video conferencing software will be used to deliver the lectures in the designated time
slots. The link to the Zoom URL for the lectures and detailed instructions is provided on the BrightSpace
site (below). NOTE: | will be recording our lectures for those that cannot attend and for reference. They
will be posted after class (details for access to lecture recordings will be given on BrightSpace).

Every effort should be made to attend the live lecture, as there is always the chance for technical
glitches in lecture capture and recording.

Brightspace: The course Brightspace site is available to all registered students. Brightspace is our main
course platform. It will be used for all announcements/information, for posting the course materials
(notes, computer codes, assignment materials), submitting the assignments, and disseminating your
marks.

R statistical software: We will be using the R statistical software extensively in the course. R is available
for download at http://www.r- project.org/ . This is state-of-the-art free, open source software for
statistical computing. It is available for all platforms. Many people find R-Studio (an integrated
development environment — IDE - built on base R) to be a useful tool. It can be found at rstudio.com
and its desktop version is free and open-source.

Course Assessment:

Component Weight (% of final grade) Tentative Date
Assignments 100% weekly

The course assessment is based entirely on weekly assignments. These will involve interpretation and
analysis of real time series, theoretical questions, the development of computer code (R), and technical
writing skills. The central idea is that these assignments guide and facilitate your self-learning of the
topic. For assessment, your marks will reflect both the technical correctness of your answers, as well as
clarity and organization of your codes and the written presentation of your answers. These assignments
are expected to be submitted to the BrightSpace site as a single pdf file with the questions answered in
the order that they are given.
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Conversion of numerical grades to Final Letter Grades follows the Dalhousie Common Grade Scale

A+ (90-100) B+ (77-79) C+ (65-69) D (50-54)
A (85-89) B (73-76) C (60-64) F (<50)
A- (80-84) B- (70-72) C- (55-59)

Course Policies

This course will NOT be using the new Student Declaration of Absence form

e Assignments: Assignments are due at their designated time/date. Late assignments will
receive a zero grade.

e Any disputes over grading will be resolved by a re-grading of the entire assignment.

e |tis acknowledged and accepted that students will work together and consult with one
another with regard to completion of assignments. The guiding principle however is that
assignment answers must be written up and submitted independently. Any answers
that are close copies of another students will result in a zero-grade on the assignment
for both students.

Course Content

Listed below are the topics to be covered. These will be divided into weekly lecture blocks to
cover their constituent topics.

e Introduction to Time Series and their main statistical properties, as well as practical
exploratory data analysis

e The time domain: time series models, links with dynamical systems, auto-regressive
moving average models

e The frequency domain: Spectral Analysis including auto-spectra and cross-spectra

e State space models: linear and nonlinear methods including the Kalman filter, and the
particle filter.
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ACCOMMODATION POLICY FOR STUDENTS

Students may request accommodation as a result of barriers related to disability, religious obligation, or
any characteristic protected under Canadian Human Rights legislation. The full text of Dalhousie’s
Student Accommodation Policy can be accessed here:

http://www.dal.ca/dept/university secretariat/policies/academic/student-accommodation-policy-wef-
sep--1--2014.html

Students who require accommodation for classroom participation or the writing of tests and exams
should make their request to the Advising and Access Services Centre (AASC) prior to or at the outset of
the regular academic year. More information and the Request for Accommodation form are available at
www.dal.ca/access.

ACADEMIC INTEGRITY

Academic integrity, with its embodied values, is seen as a foundation of Dalhousie University. It is the
responsibility of all students to be familiar with behaviours and practices associated with academic
integrity. Instructors are required to forward any suspected cases of plagiarism or other forms of
academic cheating to the Academic Integrity Officer for their Faculty.

The Academic Integrity website (http://academicintegrity.dal.ca) provides students and faculty with
information on plagiarism and other forms of academic dishonesty, and has resources to help students
succeed honestly. The full text of Dalhousie’s Policy on Intellectual Honesty and Faculty Discipline
Procedures is available here:

http://www.dal.ca/dept/university secretariat/academic-integrity/academic-policies.html

STUDENT CODE OF CONDUCT

Dalhousie University has a student code of conduct, and it is expected that students will adhere to the
code during their participation in lectures and other activities associated with this course. In general:

“The University treats students as adults free to organize their own personal lives, behaviour and
associations subject only to the law, and to University regulations that are necessary to protect
e the integrity and proper functioning of the academic and non —academic programs and
activities of the University or its faculties, schools or departments;
e the peaceful and safe enjoyment of University facilities by other members of the University and
the public;
o the freedom of members of the University to participate reasonably in the programs of the
University and in activities on the University's premises;

e the property of the University or its members.”

The full text of the code can be found here:
http://www.dal.ca/dept/university secretariat/policies/student-life/code-of-student-conduct.html
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SERVICES AVAILABLE TO STUDENTS

The following campus services are available to help students develop skills in library research, scientific
writing, and effective study habits. The services are available to all Dalhousie students and, unless noted
otherwise, are free.

Service Support Provided Location Contact
General Help with Killam Library | In person: Killam Library Rm G28
Academic | - understanding degree Ground floor | gy appointment:
Advising requirements and Rm G28 - e-mail: advising@dal.ca
academic regulations Bissett Centre - Phone: (902) 494-3077
- choosing your major for Academic - Book online through MyDal
- achieving your Success
educational or career
goals
- dealing with academic or
other difficulties
Dalhousie | Help to find books and Killam Library | | person: Service Point (Ground floor)
Libraries articles for assignments Ground floor
Help with citing sources in ) _ By appointment:
the text of your paper and ler? ran Identify your subject librarian (URL below) and contact
preparation of bibliography offices by email or phone to arrange a time:
http://dal.beta.libguides.com/sbh.php?subject id=34328
Studying Help to develop essential Killam Library | To make an appointment:
for Success | study skills through small 3" floor - Visit main office (Killam Library main floor, Rm G28)

(SFS)

group workshops or one-
on-one coaching sessions

Coordinator

- Call (902) 494-3077

Rm 3104 - email Coordinator at: sfs@dal.ca or
Match to a tutor for help in - Simply drop in to see us during posted office hours
course-specific content (for Study Coaches ply drop Ep
a reasonable fee) Rm 3103 All information can be found on our website:
www.dal.ca/sfs
Writing Meet with coach/tutor to Killam Library To make an appointment:
Centre disc;uss writing Ground floor | - Visit the Centre (Rm G25) and book an appointment
assignments (e.g., lab Learning - Call (902) 494-1963
report, research paper, Commons &
thesis, poster) RM G25 - email writingcentre@dal.ca

- Learn to integrate source
material into your own
work appropriately

- Learn about disciplinary
writing from a peer or staff
member in your field

- Book online through MyDal
We are open six days a week

See our website: writingcentre.dal.ca




