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Participants at the course “Introduction to Bayesian Inference in Fisheries Science” Training Course 11-
15 June 2012 at ICES Headquarters in Copenhagen. The course was given by Samu Mintyniemi, Fisher-
ies and Environmental Management Group, University of Helsinki, Finland (#1 from left) and Ray
Hilborn, School of Aquatic & Fishery Sciences, University of Washington, USA (#10 from left).
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Summary

This was the second offering of the training course “Introduction to Bayesian Infer-
ence in Fisheries Science” under the ICES Training Programme 11-15 June 2012 at
ICES Headquarters in Copenhagen. 18 students from 11 countries participated in the
course (Annex 1). From the perspective of the instructors, the course was a success
although some adjustments can improve the knowledge and skill transfer to the
trainees (see 2 Recommendations).

Feedback from students was solicited using a course evaluation questionnaire (Annex
2). Results indicate that the amount of material covered was “average” to above ”av-
erage”, degree of difficulty was “average” to “difficult”, course organization and the
course description were “average” to “very good,” helpfulness of teaching staff,
usefulness of course materials and clarity of presentation were “average” to “high.”
Overall, the course content, organisation and quality of teaching were “good” to
“very good.” Individual feedback from trainees to the question “Good features of
this course/suggestions for improvement”:

¢ The instructors were quite accessible and taught the course at a level that
allowed a sense of advancement. As well, there were practical examples
and histories presented by the instructors that demonstrated the scientific
method and connection to historical fishery problems which were quite
useful. On the other hand it would have been good to see some examples
using AD model builder.

e Of course the level of teaching is really high and most of the presentations
are quite clear, however, sometimes it is too fast to follow some of the ex-
planations and complex concepts

e For Ray's part, a more detailed solution of the examples in plenary may be
helpful

e It was a very good introduction to the Bayesian technique, using
OpenBUGS. The basics and basic model setup was very well covered. Un-
fortunately, I do not feel very prepared for beyond the basics - there is
much that isn't readily apparent, both in coding the model and dealing
with errors. It would be fabulous to have a more advanced course

¢ An introduction to using BUGS or JAGS with R would have been helpful.
Otherwise I really liked the course and enjoyed taking it.
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2 Recommendations

In this second offering we provided background material before the course and spent
some more time on it in the beginning, which seemed to pay off. It seems that this is

an approach worth keeping. However, based on feedback during the course some of
the students felt that the jump from the most simple examples to a population dy-
namics happened a bit too quickly.

Logistic growth model is good to have in the course program. However, it
would probably be best to have it in the end of the course. We could also
use a bit more time explaining the model and have example solutions easi-
ly available.

Ray’s real life examples about meta-analyses and stock assessments
around the world really put the course into its context. We should make
sure to have enough time for those examples.

We might consider looking in detail at one or two Bayesian stock assess-
ments and the difference between the Bayesian assessment and what one
would get from a maximum likelihood analysis of the same data set. If
students are going to do it by themselves, then continuing with the logistic
growth model might work. If this would be a demonstration or presenta-
tion, then an age or size structured model might be interesting.
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Course description

Management advice provided by ICES has its roots in the work of stock assessment
working groups comprising of experts on the stocks to be assessed. In addition to
their expertise on the stock of concern and the population models of the stock, anoth-
er important part of the expertise is the knowledge about the population dynamic
parameters and their relationships derived from other stocks and the historical expe-
rience in fisheries. Traditional stock assessment methods can only use the data avail-
able for the stock of interest, which means that all other knowledge has to be left out
from the quantitative analysis. The Bayesian approach to scientific reasoning pro-
vides a mechanism to incorporate this other knowledge and experience. The Bayesian
approach is a mathematical logic for quantifying and processing expert knowledge,
which enables direct integration of the prior information possessed by experts and
their interpretation of the observed data.

Bayesian methods also provide a mechanism for the quantification and computation
of uncertainty that is directly applicable to decision making. Traditional statistical
methods only describe the sampling process while assuming known state of nature;
(stock size for instance) there is no measure of uncertainty about the state of nature
itself. Thus, the scientists are not able to make probabilistic statements of uncertainty
about the status of the stock or the population dynamic parameters. Bayesian analysis
results in clear probability statements such as “there is a 90% probability the stock is
between 1200 and 3000 tons”, and these probabilities can then be directly used in
decision analysis to inform the management advice.

The objective of this course is to familiarize the participants with the basic concepts of
Bayesian inference and to provide skills for solving simple problems. The partici-
pants will have hands on experience about using MS Excel and OpenBUGS software
for Bayesian computation. The topics to be covered include:

e Principles of the Bayesian reasoning

e Differences and similarities between the Bayesian approach and conven-
tional statistics

¢ Numerical integration methods: Markov chain Monte Carlo (MCMC) and
Sampling importance resampling (SIR)

¢ Bayesian regression analysis (or estimation of a mean)

¢ Bayesian Mark-Recapture analysis
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4 Course programme and instructors

The programme was circulated to all participants prior to the course, and is available
for download from the ICES Share Point Site.

The programme was designed with an about even split between lectures/discussions
and tutorials. (Annex 3).

Instructors:

Ray Hilborn, Professor,

School of Aquatic & Fishery Sciences
University of Washington

Seattle, Washington 98195-5020

USA

rayh@u.washington.edu

www.fish.washington.edu/people/ravh/
www.fish.washington.edu/

Samu Méntyniemi, Adjunct Professor,

Fisheries and Environmental Management Group
PO Box 65

FIN-00014 University of Helsinki

Finland

samu.mantyniemi@helsinki.fi

www.helsinki.fi/people/samu.mantyniemi/

www.helsinki.fi/science/fem/



mailto:rayh@u.washington.edu
http://www.fish.washington.edu/people/rayh/
http://www.fish.washington.edu/
mailto:samu.mantyniemi@helsinki.fi
http://www.helsinki.fi/people/samu.mantyniemi/
http://www.helsinki.fi/science/fem/

ICES TCBIFS REPORT 2012

Annex 1: List of participants

NAME ADDRESS TELEPHONE/FAX E-MAIL
Ray Hilborn, School of Aquatic & rayh@u.washington.edu
USA Fishery Sciences
Instructor University of
Washington
Seattle, Washington
98195-5020
USA
Samu Samu Méntyniemi, samu.mantyniemi@helsinki.fi
Maéntyniemi, Fisheries and
Finland Environmental
Instructor Management Group
PO Box 65
FIN-00014 University of
Helsinki
Finland
Seren Anker International Council for ~ +45 33 38 67 00 sorenap@ices.dk
Pedersen — the Exploration of the
Coordinator Sea
for Training H. C. Andersens
Boulevard 44-46
1553 Copenhagen V
Denmark
Massimiliano Swedish University of +46 730342209 massimiliano.cardinale@slu.se;
Cardinale Agricultural Sciences

Department of Aquatic
Resources, Institute of
Marine Research
Turistgatan 5

Finlay Scott Cefas +44 1 502524271 finlay.scott@cefas.co.uk;
Environment and
Ecosystem
Pakefield Road
Lowestoft NR33 OHT
UK

Marcos Llope  Instituto Espafiol de +34 956294189 marcos.llope@cd.ieo.es;
Oceanografia
Centro Oceanogréfico de
Cadiz
Puerto Pesquero, Muelle
de Levante, s/n
PO Box 2609,
E-11006 Cadiz
Andalucia
Spain

Boonchai Institute of Marine +47 55238667 boonchai@imr.no;
Stensholt Research

Demersal section

Nordnesgaten 50

PO box 1870

5117 nordnes, Bergen

Norway
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NAME

ADDRESS

TELEPHONE/FAX

E-MAIL

Jaebong Lee

National Fisheries
Research and
Development Institute
East Sea Fisheries
Research Institute
Yeongok, Gangneung-
city, Gangwon Province
South Korea

82336608522

leejb@nfrdi.go.kr;

Karin Bilo

World Wide Fund for
Nature

International

Marine programme

Av du Mont Blanc 27
1196 Gland Switzerland

41762147211

karinbilo@hotmail.com;

Margarita
Maria Rincon
Hidalgo

Andalusian Institute of
Marine Sciences, Spanish
National Research
Council (ICMAN-CSIC)
Department of Coastal
Ecology and
Management

Av. Republica Saharaui,
2, Campus Universitario
Rio San Pedro, 1150.
Puerto Real (Cadiz)
Spain

956832612 ext.
255

margarita.rincon@icman.csic.es;

Gjert Endre
Dingser

Institute of Marine
Research

Demersal fish
Postboks 1870 Nordnes
5817 Bergen

Norway

+47 55238672

gjerted@imr.no;

Jan Ohlberger

University of Oslo

Centre for Ecological and

Evolutionary Synthesis,
Department of Biology
P.O.Box 1066 Blindern
0316 Oslo

Norway

jan.ohlberger@bio.uio.no;

Jennifer
Devine

University of Bergen
Dept. of Biology
University of Bergen
Dept. of Biology
P.O.Box 7800

5020 Bergen

Norway

+47 55 58 42 49

jennifer.devine@bio.uib.no;

Norbert Rohlf

von Thiinen Institute
Institute of Sea Fisheries
Palmaille 9

22767 Hamburg
Germany

norbert.rohlf@vti.bund.de;

Alexandre
Alonso-
Fernandez

IIM-CSIC

C/Eduardo Cabello, 6.
Vigo. Pontevedra. E-
36208

SPAIN

+34 986 231 930
ext. 241

alex@iim.csic.es;
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NAME

ADDRESS

TELEPHONE/FAX

E-MAIL

Jaime Otero

University of Oslo -
Centre For Ecological
and Evolutionary
Synthesis

Department of Biology
P.O. Box 1066,

N-0316, Oslo

Norway

+34 677788169

j.o.villar@bio.uio.no;

Geoff Veinott

Northwest Atlantic
Fisheries Centre
Department of Fisheries
and Oceans

P.O. Box 5667

St. John's, NL

Canada, A1C 5X1

+1 709-772-7989

Geoff.Veinott@dfo-mpo.gc.ca;

Huidong Tian

Swedish University of
Agricultural Sciences
Department of Aquatic
Resources

Institute of Marine
Research

Turistgatan 5,

45330 Lysekil,

Sweden

+47 40614112

tienhuitung@gmail.com;

Lisa Kanary

Queen's University and
the Department of
Fisheries and Oceans at
the Bedford Institute of
Oceanography

1 Challenger Drive
Dartmouth, NS B3B 1A5

Canada

+1 902-4077480

Igkanary@gmail.com;

Abdelmalek
Faraj

Institut National de
Recherche Halieutique
Département des
Ressources Halieutiques
2, rue Tiznit. Casablanca

Morocco

faraj@inrh.org.ma;

Ross Tallman

Central and Arctic
Region

Fisheries and Oceans
Canada/ Arctic Aquatic
Research Division/Arctic
Stock Assessment and
Integrated Ecosystem
Research Section

501 University Crescent
Winnipeg, Manitoba
Canada R3T 2N6

+1 2049833362

ross.tallman@dfo-mpo.gc.ca;
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NAME ADDRESS TELEPHONE/FAX E-MAIL
Marianna Hellenic Centre for marianna@hcmr.gr;
Giannoulaki Marine Research

Institute for Marine
Biological Resources and
Inland waters

Ext American Base,
Gournes, Iraklion

Crete,

Greece
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Annex 2: Course Evaluation
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2. Course Content

Amaount of material covered?

Degree of difficulty?

Total: 10

3. Course Organization

Quality of course outline?

Too Too
little/easy AVEMEOE | ch/diff
Ya) a3 a
(%) O 0 50 50 0 0
1 2 3 4 5 /A
(%) 0 0 o 100 O 0
1 2 3 4 5 /A
Very A Very
Poor Average Good

%) O 0 20 60 20 0
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4. Teaching and Learning Support

Helpfulness of teaching staff?

Usefulness of course materials?

Clarity of presentation?

Total: 10

5. Overall Evaluation

Overall, how would you rate the course content?

Overall, how would you rate the organisation of the
course?

Owverall, how would you rate the quality of the
teaching?

Overall, how would you rate this course?

Total: 10

(%)

(9‘:]

(%)

(%)

(%6)

(%)

(9‘:]

Low

0

Very
Poor

0

Average
0

20

Average

0

10

wil

High

N/A

Very
Good
30 0

v [l

N/A

40 0

w [

N/A

40 0

w [

N/A

30 0

u il

N/&
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Annex 3: Detailed course programme

The detailed course programme is presented below. This is the version showing the
actual course progress, and it is modified from the official (pre-course) programme as
the course progressed. Participants were kept up to date about the program through
the course share point site.

Time Event

Monday, 11 June 2012

9.00-10.00 Welcome ICES Staff
-About this course (Samu and Ray)

Introduction of participants and lecturers; expectations

10.00 — 10.30 Tea/Coffee

10.30 - 11:30 Lecture Samu: Modes of inference: compare Bayesian concepts to p-values,
likelihood profiles and confidence intervals

11:30-13:00 Lecture Ray: Introduction to decision analysis

13:00-14:00 Lunch

14.00 - 15.30 Lecture Samu: Modes of inference continued: probably spills over from the
morning due to introdcuctions, household issues etc

Lab Ray: Bayesian computation part I: Excel grid

15.30 — 16.00 Tea/Coffee

16.00 — 18.00 Continuation of afternoon lab

18.00 - 20.00 Icebreaker

Tuesday, 12 June 2012

Samu Lecture: Bayesian computation II: Introduction to MCMC:
9.00-10.15 -Estimation of a mean

- Convergence criteria

10.15-10.45 Tea/Coffee

10.45 -13.00 Lecture Samu Introduction to MCMC and WinBugs and convergence issues

13.00 - 14.00 Lunch

14.00 - 15.30 Lecture Ray: OpenBUGS: linear regression

15.30 — 16.00 Tea/Coffee

16.00 - 18.00 Continuation of OpenBUGS: linear regression
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Wednesday, 13 June 2012

9.00 -10.15 Lab Samu: simple mark recapture model using MCMC

10.15-10.45 Tea/Coffee

10.45-12.30 Lecture Samu: mark recapture continued

12.30 -13.30 Lunch

13.30 — 14.40 Lecture Ray: Hierarchical stock recruitment model : Ideas and examples,
"shoulders of giants"?

15.00 - 17:30 Lectures Ray and Samu: Danish fishermen and stakeholder meeting at Danish

Design Centre

Thursday, 14 June 2012

9.00-10.15 Lecture Ray: hierarchic stock recruitment models

10.15-10.45 Tea/Coffee

10.45 -13.00 Continuation of hierarchic modelling in lab

13.00 - 14.00 Lunch & Group photo

14.00 - 15.00 Continuation of hierarchic modeling, Importance sampling and SIR, Bayesian
model uncertainty

15.00 - 15.30 Tea/Coffee

15.30 - 18.00 modelling in lab, starting to discuss the research problems of participants

18.15-22.00 Course dinner (optional, expenses to be covered by participants)

Friday, 15 June 2012

9.00 -10.15 Reserved for lecture material left incomplete earlier in week

10.15-10.45 Tea/Coffee

10.45 — 13.00 Student problems: each student will do a Bayesian analysis of a data set they
know well

13.00 - 14.00 Lunch

14.00 —15.00 Question and answer session; discussion; evaluation (written)

15.00 — 15.30 Tea/Coffee

15.30 - 16.00 Closing
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