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Report of the

 
ICES Training Course

 
Introduction to

 
Bayesian Inference in 

Fisheries Science, 7-11 June, 2010

 
by 

Ray Hilborn and Samu Mäntyniemi 

1 Sum m ary 

The training course Introduction to Bayesian Inference in Fisheries Science

 

was 
conducted for the first time under the ICES Training Programme 7-11 June 2010 at 
ICES Headquarters in Copenhagen. Twenty-six students from 17 countries partici-
pated 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.  Re-
sults indicate that the amount of material covered was average

 

to above average ,

 

degree of d ifficulty was average to d ifficult ,

 

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

 

was:

  

When presenting in the Excel, one has to give time to the students to see 
what is going on. Thus, slower in Excel please .

  

Many institu tional budgets are closed by the end of the calendar year. An-
nouncing training course around November can help potential participants 
to secure their budgets in advance of the course. I really enjoyed this course 
but think that it should be d ivided in two parts, considering the amount of 
material covered and which could be covered in addition. The balance be-
tween presentations and practicals (work on WinBugs) is essential and 
should be maintained. The facilities and logistics were perfect .

  

Some initial lecture on likelihood would have been useful .

  

Overall the course was very inspiring and I am leaving with an enthusiasm 
to learn more about the Bayesian method . The teaching staff were enthusias-
tic and very helpful. However, at the same time, I am d isappointed that I 
don't feel I am yet able to completely tie together everything that was taught. 
The start of the course was quite

 

confusing for me and I think this came 
partly from not understanding the d ifferent definitions of e.g. probability, 
and a less thorough understanding of likelihoods than was required to fol-
low. At the end of the week we were given information (e.g. about likeli-
hoods, d istributions) that we would definitely have benefited from at the 
start of the course. So I think the course could be improved by spending the 
first day going over these concepts and definitions (along with the lecture on 
comparing classical and Bayesian approach 

 

perhaps using linear regression 
to contrast the d ifferences as

 

well?) so everyone has the basis needed to build 
on. I think partly this problem arose from the very d ifferent background of 
the participants and due to this I think it would be better to have a week for 
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beginners and a week for intermediate/advanced Bayesian users (or even one 
specific for stock assessments, versus one focussing on other applications). 
This way everyone gets more out of it. Another thing I thought were d ifficult 
to follow were the demonstrations in excel, as we could not see the cells well 
on the board and could not keep up with the speed of scrolling through the 
sheets on our own laptops. So overall I think the course had many positives 
and is definitely

 

worthwhile course, which I am pleased to have participated 
on. However, spending some time on the first day really getting to grips with 
the basics needed would really benefit understanding the rest of the course. I 
really hope there will be a follow up course as I would definitely like to come 
back with questions having tried this on my own data .

  

It still would be nice to be able to prepare for the course for a longer period. 
So instead of having a list of recommended read ings 2 weeks before the 
course starts, it would be nice if there was some references for suggested 
reading under the course description.

 

It would be a good idea to emphasize 
that some experience in modelling is required . 

   

Considering this was the first time this course was held, I felt the instructors 
d id a very good job. They were prepared to ad just their material once they 
had a sense of the level of understanding of the students -

 

a challenging job 
for any instructor. My main suggestion might be to consider 2 levels for this 
course, a beginner and an advanced level. In terms of material, Samu's style 
and material was more suited to beginners, while Ray's material was more 
geared at an advanced/practitioner level .

   

All and all, I got exactly what I was looking for -

 

a good overall sense of 
what Bayesian statistics can do, and the skills to start on same basic analysis. 
I will certainly recommend this offering to my colleagues.

 

Well done and 
thank you

 

to ICES, Soren, Claire, Ray and Samu!

  

The level of the course was higher than expected . It would have been very 
helpful to have started with lectures on more basic things, like the lectures 
that were on Friday .

  

Sam Mäntyniemi did

 

a very good

 

job as a course leader . 

   

It would be helpful if the prerequisites of the course were a little better 
specified so that the material covered is not too difficult for the participants . 

   

For the next course I think more time should be spend on introducing the 
theory and methods during the first days of the course . 

   

Try to ensure that all example files are set up correctly and work as in-
tended to .

   

I thought the course was excellent, and learnt a lot. I had a little bit of trou-
ble keeping up with Ray, but I

 

think this may have been due to the fact that I 
was not familiar with the statistics he was using .

    

This course compares very well with others I have taken.

 

One (minor) criti-
cism I have would be the organisation of materials on the Share

 

point site. 
This is a very useful resource once the course has been completed and if the 
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references,

 
presentations and exercise materials were organised better (by us-

ing appropriate folder structures and filenames) it would make it easier to 
navigate the material . 

   
Regard ing the teaching, once or twice during the course it would have been 

more helpful

 
for the instructors to work through an exercise in steps with 

participants completing each step before the solution is outlined rather than 
asking the participants to complete the exercise in a single step .

   

Set out with the goal of getting a good understanding of the basic concepts 
behind Bayesian Inference and this goal was well achieved .

   

I think the days are probably a little long, especially with such an intensive 
program .

   

For me personally, there was too much material and therefore the pace 
meant that some of the ideas were not thoroughly understood .

 

However this 
is understandable with such a variety of students with varying backgrounds. 
Might have been helpful to have step by step guides outlining procedures for 
people to refer to when working

 

on tasks and take away for self-study .

   

I felt this course was very well delivered , and whilst some parts of the week 
I found very d ifficult, the quality of the lecturing was outstanding. I would 
recommend this course to anyone interested in Bayesian inference .

 

2 Recom m endat ions 

The major issue we identified was a d iscrepancy between the participants under-
standing of probability theory and maximum likelihood estimation, and the instruc-
tors expectations.  We began the course at a higher level than most students were 
prepared to understand, and had to go back later in the course and review some ma-
terial the instructors had assumed would be understood .  If we had stringent entry 
requirements in terms of understanding of this material it seems unlikely we would 
have had enough participants to offer the course.  As we felt that most participants 
profited from the course,

 

the best approach seems to be a combination of provid ing 
more background read ing and material, and reviewing probability and likelihood in 
the first day of the course.  Therefore we recommend:

  

Prior to the course provide students with background material on prob-
ability and likelihood.

  

Prior to the course provide some sample exercises that students 
should complete.

  

More time is needed in the beginning to explain the basic concepts of 
Bayesian and classical statistics. We assumed more knowledge about the 
likelihood based inference than was present among majority of partici-
pants. The likelihood lecture given on Thursday as a reminder should be 
given on the first day. 
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A very detailed and slow construction of prior, likelihood and posterior 
should probably be done by everyone in the beginning, using Excel or 
their favourite program. Maybe with two exercises: one with binary 
variable and one with a continuous variable.

  
Introducing two simulation based integration methods within five days 
may have been a bit two much. Since most of the practical work is 
nowadays done using MCMC, we might prefer concentrating more on 
that. This could potentially free up

 

some more time for the student prob-
lems or more specialised lectures.

  

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.

  

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.

  

Splitting the group on the final day seemed to be an efficient way of 
working. This method could perhaps be used more often.

  

At least Samu was carried away by the final session on student prob-
lems, so that he lost the track of time. It would be good to have a closing 
summary session and session for questions and answers in the end . We 
planned to have them, but it did not really

 

happen.

  

3 Course descr ip t ion 

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, an-
other important part of the expertise is the knowledge about the population dynamic 
parameters and their relationships derived from other stocks and the historical ex-
perience in fisheries. Trad itional stock assessment methods can only use

 

the data 
available 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 
provides a mechanism to incorporate this other knowledge and experience. The 
Bayesian approach is a mathematical logic for quantifying and processing expert 
knowledge, which enables d irect 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 d irectly applicable to decision making. Trad itional 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 d irectly used in 
decision analysis to inform the management advice.
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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:

  
Principles of the Bayesian reasoning

  

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

 

4 Course program m e and inst ruct ors 

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/d iscussions 
and tutorials. In summary form the programme was

 

(details in Annex 2):

  

Day  Topic 

Monday AM Modes of inference: compare 
Bayesian concepts to p-values, 
likelihood profiles and confidence 
intervals  

 

PM Logistic growth model: 

- Excel direct search 

- SIR and convergence criteria 

Tuesday AM Introduction to MCMC: 

- Estimation of a mean 

- Convergence criteria  

PM OpenBUGS: mean and linear 
regression 

Wednesday AM Mark - Recapture using Open-
BUGS  

PM Mark - Recapture problem in 
Excel 

Thursday AM Hierarchical stock recruitment 
model  

PM Hierarchical stock recruitment 
model 

Friday AM Student problems  

PM Student problems 
Summary 
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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/rayh/

   

www.fish.washington.edu/

     

Samu Mäntyniemi, PhD, 

 

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/

    

http://www.fish.washington.edu/people/rayh/
http://www.fish.washington.edu/
http://www.helsinki.fi/people/samu.mantyniemi/
http://www.helsinki.fi/science/fem/
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Annex 1 : List of par t icipant s 

Name Address Telephone/Fax

 
Email 

Ray Hilborn, 
USA 

 

Instructor 

School of Aquatic & Fishery 
Sciences 

 

University of Washington 

 

Seattle, Washington 98195-
5020 

 

USA 

  
rayh@u.washington.edu

 

Samu 
Mäntyniemi, 
Finland 
Instructor 

Samu Mäntyniemi, Fisheries 
and Environmental 
Management Group 

 

PO Box 65 

 

FIN-00014 University of 
Helsinki 
Finland 

 

samu.mantyniemi@helsinki.fi

 

Irene Mantzouni

 

DTU Aqua National Institute 
of Aquatic Resources

 

Section for Population-

 

and 
Ecosystem Dynamics

 

Charlottenlund Slot 

 

Jægersborg Allé 1 

 

2920 Charlottenlund

 

Denmark 

+45 33963377

 

ima@aqua.dtu.dk

 

Paul de Bruyn

 

AZTI 

 

Tecnalia 
Herrera kaia portualdea z/g

 

20110 Pasaia (Gipuzkoa) 
Spain 

 

+34 943 004 800

 

pdebruyn@azti.es

 

Benjamin 
Planque 

Institute of Marine Research 

 

Deep Water Species Group

 

Postboks 6404

 

N-9294 Tromsø

 

Norway 

+47 77 60 97 21

 

benjamin.planque@imr.no

 

Tomas Mrkvicka

 

Biology Centre of the AS CR, 
v.v.i. 

 

Institute of Hydrobiology

 

Na Sádkách 7

 

370 05 Ceské Budejovice 

 

Czech Republic

  

mrkvicka@prf.jcu.cz

 

Elvira de Eyto

 

Marine Institute

 

ACMS 
Furnace Newport

 

Co. Mayo 

 

Ireland 

9842305

 

elvira.deeyto@marine.ie

 

Mihhail Fetissov

 

University of Tartu, 

 

Estonian Marine Institute 

 

Marine Systems Department

 

Maealuse 10A, 

 

12618 Tallinn, 

 

Estonia 

(+372) 56262643

 

mihhail.fetissov@ut.ee
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Name Address Telephone/Fax

 
Email 

Jonathan White

 
Marine Institute, 

 
Aquaculture & Catchment 
Management Services

 
Rinville, 

 
Oranmore, 

 
Co. Galway 

 

Ireland 

35391387361

 
jonathan.white@marine.ie

 

Mark Platts

 

Cefas 
Fisheries/Marine System 
Dynamics/Ecosystem 
Applications 
Lowestoft Laboratory 
Pakefield Road

 

Lowestoft Suffolk NR33 0HT

 

UK 

01502 562244

 

mark.platts@cefas.co.uk

 

Dorleta Garcia

 

Azti 

 

Tecnalia 
Marine Researcg Division

 

Txatxarramendi Ugartea z/g 
48395 Sukarrieta

 

Spain 

+34 946029400

 

dgarcia@azti.es

 

Lorna Teal

 

Institute of Marine 
Resources and Ecosystem 
Studies (IMARES)

 

Department: Fish Ecology

 

Haringkade 1 

 

P.O. Box 68

 

1970 AB IJmuiden 

 

The Netherlands

 

+31 (0)317 487684

 

lorna.teal@wur.nl

 

Ruben Roa-
Ureta 

AZTI Tecnalia Food and 
Marine Research 

 

Txatxarramendi Ugartea z/g 

 

48395 Sukarrieta (Bizkaia)

 

Spain 

34 94 657 40 00

 

rroa@azti.es

 

Sergey Bakanev

 

Knipovich Polar Research 
Institute of Marine Fisheries 
and Oceanography (PINRO)

 

Lab. of coastal research

 

6 Knipovich Street,

 

183763 Murmansk 

 

Russia 

+7 921 270 35 77

 

bakanev@pinro.ru 

Joachim Gröger

 

vTI + Rostock University

 

Institute for Sea Fisheries 
Hamburg Institute for 
Biosciences 

 

Palmaille 9 

 

D-22767 Hamurg

 

Germany 

+49 40 38905 266

 

joachim.groeger@vti.bund.de

 

Francois 
Bastardie 

DTU-Aqua 
Technical University of 
Denmark 
National Institute of Aquatic 
Resources 

 

Charlottenlund Castle 

 

DK-2920 Charlottenlund 
Denmark 

+45 3396 3395

 

fba@aqua.dtu.dk
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Name Address Telephone/Fax

 
Email 

Gregory 
Robertson 

Wildlife Research Division, 
Science and Technology 
Branch, Environment 
Canada 
6 Bruce Street

 
Mount Pearl Newfoundland 
and Labrador A1N 4T3

 

Canada 

709-772-2778

 
greg.robertson@ec.gc.ca

 

Anas Altartouri

 

Aalto University School of 
Science and Technology 
Lahti Center

 

Department of Civil and 
Environmental Engineering

 

Niemenkatu 73

 

FI-15140 Lahti

 

Finland 

 

anas.altartouri@tkk.fi

 

Andrey Sorokin

 

AtlantNIRO 
Lab. of the Oceanic 
Bioresources 
Dm. Donskogo 5 

 

Kaliningrad 

 

Russia 

74012-925-456

 

sorokin.and@gmail.com

 

Marisa Rossetto

 

University of Parma 

 

Department of 
Environmental Science

 

Parco Area delle Scienze 33A

 

43100 Parma

 

Italy 

+39 339 7837221

 

marizla@hotmail.it

 

Diego Pavon 
Jordan 

University of Helsinki

 

Department of Biosciencies 
Bird Ecology Unit

 

Room 5711

 

P.O. Box 65 

 

(Viikinkaari 1)

 

FIN-00014 University of 
Helsinki 
Finland 

 

+358(0)408 105 
476 // 
+358(0)504156720

 

pavonjor@mappi.helsinki.fi

 

Ingibjorg 
Jonsdottir 

Marine Research Institute

 

Skulagata 4 

 

Is 101 Reykjavik

 

Iceland 

+354 575 2000

 

ingibj@hafro.is

 

Andrew 
Campbell 

Marine Institute

 

Fisheries Science Services

 

Oranmore 

 

Co. Galway

 

Ireland 

+353 91 387301

 

andrew.campbell@marine.ie

 

Anders 
Silfvergrip 

Swedish Museum of Natural 
History 
Research Department

 

SE-104 05 Stockholm

 

Sweden 

+46 08-519 541 14

 

anders.silfvergrip@nrm.se

 

Mikaela 
Bergenius 

Swedish Board of Fisheries

 

Institute of Coastal Research

 

Skolgatan 6 

 

SE-74242 Öregrund

 

Sweden 

+46 173 30511

 

mikaela.bergenius@fiskeriverk
et.se
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Name Address Telephone/Fax

 
Email 

Nanette 
Hammeken 
Arboe 

Greenland Institute of 
Natural Resources

 
Department of Fish and 
Shrimp 
P.O. Box 570

 
DK-3900 Nuuk

 

Greenland 

+299 36 12 05 / 
+299 36 12 00

 
nanette@natur.gl

 

Spyros Fifas

 

Ifremer -

 

STH/LBH

 

Centre de Brest

 

B.P. 70

 

29280 Plouzané

 

France 

33298224378

 

Spyros.Fifas@ifremer.fr

 

Danieöl Burgas 
Riera 

University of Helsinki

 

Dept. of Biological and 
Environmental Sciences

 

PO Box 65

 

(Biocenter 3, 

 

Viikinkaari 1)

 

FIN-00014 University of 
Helsinki 
Finland 

+358 (0) 44 211 
7122

 

daniel.burgasriera@helsinki.fi
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Annex 2 : Det ai led course p rogram m e 

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.

 

PROGRAMME: 

  

Time  Event   

Monday, 7 June

 

2010

 

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: Introduction to Bayesian inference and comparison to classical 
statistics  

11:30-13:00

 

Lecture Ray:  Introduction to decision analysis

  

13:00-14:00

  

Lunch   

14.00 

 

15.30 

 

Lab Ray:  simple integration of standard statistical problem -

 

linear 
regression in Excel  

15.30 

 

16.00 

 

Tea/Coffee

   

16.00 

 

18.00

  

Continuation of afternoon lab  

18.00 

 

20.00

 

Icebreaker   

Tuesday, 8 June

 

2010

 

9. 00 

 

10.15 

 

Lab Ray Logistic growth modelling with SIR in Excel  
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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 

 

Lab Samu:  simple mark recapture model using MCMC

  

15.30 

 

16.00 

 

Tea/Coffee

   

16.00 

 

18.00 

 

Continuation of mark recapture lab  

Wednesday, 9 June

 

2010

 

9.00 

 

10.15 

 

Lecture Samu:  more advanced WinBUGS

  

10.15

 

10.45 

 

Tea/Coffee

   

10.45 

 

12.00 

 

Lab Samu:  linear regression with WinBUGS

  

12:00-13:00

 

Continuation of linear regression lab  

13.00 

 

14.00 

 

Lunch   

14.00 

 

15.00 

 

Lecture Samu: combining process and observation models: shrinkage

  

15.00 

 

15.30 

 

Tea/Coffee

   

15.30 

 

18.00 

 

Lab Samu: Joint analysis of mark-recapture data and stock recruitment model  

Thursday, 10 June

 

2010

 

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  
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13.00 

 
14.00 

 
Lunch & Group photo

  
14.00 

 
15.00

 
Continuation of hierarchic modelling in lab  

15.00 

 

15.30 

 

Tea/Coffee

   

15.30 

 

18.00 

 

Continuation of hierarchic modelling in lab  

18.15

  

22.00 

 

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

  

Friday, 11 June

 

2010

 

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   

   


