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Participants at the course “AD Model Builder and Stock Assessment” con-
ducted 21–25 February 2011 at ICES Headquarters in Copenhagen. The 
course was given by Anders Nielsen (admb T-shirt, middle), and Arni 
Magnusson (admb T-shirt, left). 
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Report of the ICES training course:  

“AD Model Builder and Stock Assessment” 

by 

Anders Nielsen and Arni Magnusson 

Summary 

This was the first course on AD Model Builder and Fish Stock Assessment to be held 
in ICES.  

AD Model Builder is a general purpose statistical tool, which is ideal for handling 
large non-linear models. The main application of AD Model Builder is for managing 
natural resources. General stock assessment models used worldwide such as multi-
fan-cl, stock synthesis, and colerain are all implemented in AD Model Builder. Edu-
cating the ICES community to use this tool to build own model and customize 
existing models is an important step for ICES towards critically evaluating its current 
toolbox of assessment models, which should always be an ongoing process.  

The course was strongly focused on giving the participants working knowledge of 
the program, and in that respect extremely successful. One teacher was extremely 
happy to find a full page AD Model Builder program left at the table in the coffee 
room on the third day of the course. That was one small indication that the partici-
pants was getting into writing their own code.  

The approach taken was not a systematic lecturing of all aspects of the AD Model 
Builder software, but a case orientated one. Knowing what problems typically occur 
in stock assessment models the teachers had prepared a lot of cases in advance. Then 
they presented the material needed to solve such a case and allowed the participants 
to work on it. The more systematic lectures were kept ready, and then launched ex-
actly when the need for them occurred to the participants.  

For example a lecture on all the details and options regarding reading in data was not 
given before the first few exercises. The participants were simply allowed to do a few 
simple examples first, then when they starting asking questions about general pat-
terns w.r.t. Reading in data wy went though that presentation.  

This reflects the teachers believe that you listen more carefully when you know you 
are going to need it. Much like no one listens for the safety demonstration on a nor-
mal plane ride, but if the pilot mid-air announces that he will be “safety landing” in 
ten minutes, the stewards will have the undivided attention of all passengers.  

Another choice taken was to start out really slowly, making sure that everyone got 
the first really simple examples done correctly and understood all details, and gradu-
ally go faster and faster throughout the course. Again the teachers knew that the par-
ticipants were highly skilled, and capable of learning huge amounts in those five 
days (which they really proved during the course), but the teachers also knew how 
important it is to get the first few steps right when you are trying to pick up a new 
programming environment.  

For example the first exercise was simply to estimate the mean of ten normally dis-
tributed numbers. That sounds way too trivial for this group, but please remember 
that it is during this first exercise that you also have to pick up a new editor, set up a 
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new compiler, figure out how to compile, figure out how to run, figure out where to 
find the results, and many more things not explicitly stated in the exercise. 

The program reflects the subjects covered, so a lot of stuff was definitely covered, and 
the participants were following all along, so the slow-then-fast strategy was success-
ful. By the end of the course the participants were able to write a simple statistical 
assessment from scratch, and able to modify existing models to better fit their needs.  

The course evaluation on the ICES web-page was generally very positive (Annex 3), 
and the teachers got a lot of private email thanking them for a course that challenged 
the participants, but also gave the participants a lot of useful tools and skills.  

Recommendations 

From the course evaluation and from the teachers’ personal impression a few rec-
ommendations are listed below.  

Last day should only be programmed up till noon. Some participants had to leave at 
noon, and were really sorry to not to get the last part. Others postponed their flights 
to stay for the last half day. 

More time could be spent on the state-space assessment model (SAM). The course 
reviled a great interest in applying that particular model to participants own data sets 
(stocks). 

Possibly more reading material sent out before the course.  

The main pedagogical decisions should be retained.  

Course description 

Objective 

This will be an advanced course in fisheries stock assessment modeling, but rather 
than running the audience through a number of predefined models and have them 
memorize check lists for how to use them, this course will enable participants to: 

1 ) Build assessment models in AD Model Builder (ADMB) 
2 ) Modify existing ADMB models 

AD Model Builder is a package designed to meet the requirements posed by typical 
stock assessment models (nonlinear, highly parameterized, possibly time-varying 
parameters). Published benchmarks have shown that it provides faster and more 
reliable parameter estimation than other generic function minimisers’. This is 
achieved with automatic differentiation (AD) and the programming interface is a thin 
layer on top of C++, with convenient features to read and write data files, perform 
vector and matrix calculations, with optional features like random effects and MCMC 
analysis. Model input and output is in plain text files, which can be analyzed and 
plotted in R or other statistical packages. AD Model Builder is free software 
(http://admb-project.org), originally written by Dave Fournier, the 2009 recipient of 
the American Fisheries Society’s William E. Ricker Award. 

After going through biomass-dynamic models, statistical age-structured models and 
MCMC analysis, the focus will be on random effects and finally a State-space As-
sessment Model (SAM), which is used for several assessments in ICES. This is a full 
stochastic model that allows selectivity to vary gradually with time, and can handle 
years with missing data. It has fewer model parameters than full parametric statisti-
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cal assessment models, as quantities such as fishing mortalities and stock sizes are 
modelled as random effects. 

Course Programme and Instructors 

The five-day course is organized as a series of morning sessions that are focused on 
theoretical concepts and afternoon sessions on more applied concepts associated 
with assignments and work sessions.  

The programme was designed with an about even split between lectures/discussions 
and tutorials. In summary form the programme was (details in Annex 2). 

 

Instructors: 
 
Anders Nielsen,  
DTU Aqua, National Institute of Aquatic Resources,  
Technical University of Denmark,  
Charlottenlund Castle,  
Jægersborg Allé 1,  
2920 Charlottenlund,  
Denmark  
Tel: (+45) 35 88 34 54 Email: an@aqua.dtu.dk 
 
 
Arni Magnusson,  
Marine Research Institute,  
Skulagata 4, PO Box 1390,  
121 Reykjavik, Iceland  
Tel.: (+354) 575 2000  
Email: arnima@hafro.is 

mailto:an@aqua.dtu.dk
mailto:arnima@hafro.is
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Annex 1: List of participants 

List of Participants forTraining Course on AD Model Builder  
and Stock Assessment  

Atlantic Room 21–25 February 2010 
 

Name Address Telephone/Fax E-mail 

Anders Nielsen 
Instructor 

DTU Aqua, National 
Institute of Aquatic Re-
sources  
Technical University of 
Denmark  
Charlottenlund Castle 
Jægersborg Allé 1  
DK-2920 Charlottenlund 
Denmark 

+45 35 88 34 54 an@aqua.dtu.dk 

Arni Magnusson, 
Instructor 

Marine Research Institute,  
Skulagata 4 
PO Box 1390  
121 Reykjavik  
Iceland 

+354 575 2000 arnima@hafro.is 

Søren Anker 
Pedersen  
Coordinator for 
Training 

ICES 
H.C. Andersens Blvd 44-
46 
DK-1553 Copenhagen V 
Denmark 

+45 33 38 67 52 training@ices.dk 

Luis Radao Cruz Faroe Marine Research 
Institute 
Fisheries Department 
PO-Box 3051  
Nóatún 1 
FO-110 Tórshavn 
Faroe Islands 

+298 353900 luisr@hav.fo 

Peter Stephenson Western Australian Fish-
eries & Marine Research 
Laboratories  
Department of Fisheries, 
Research Division Section: 
Stock Assessment and 
Data Analysis 
PO Box 20 
North Beach WA  
Australia 6920 

+61 8 92030111 peter.stephenson@fish.wa.gov.au 

Maria Venetia 
Apostolopoulou 

Vruje University of 
Brusells 
Analytical and Environ-
mental Chemistry 
Pleinlaan 2 
1050 Elsene, 
Brussels  
Belgium 

+32 495907993 bapostolopoulou@yahoo.com 
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Name Address Telephone/Fax E-mail 

Renzo Tascheri Institute for Fisheries 
Development  
Department of Resource 
Assessment 
Avenida Blanco N°839 
Valparaiso 
Chile 

56-32-2151617 renzo.tascheri@ifop.cl 
(www.ifop.cl) 

Margit Eero Technical University of 
Denmark, National Insti-
tute of Aquatic Resources  
Fisheries Management 
Systems 
DTU-Aqua  
Charlottenlund Castle 
DK-2920 Charlottenlund 
Denmark 

+4535883318 mee@aqua.dtu.dk 

Teunis Jansen DTU AQUA - National 
Institute of Aquatic Re-
sources  
Technical University of 
Denmark  
Section for Ocean Ecology 
Charlottenlund Castle 
DK 2920 Charlottenlund 
Denmark 

+ 45 613 08828 tej@aqua.dtu.dk 

Michel Bertignac  Ifremer (Brest)  
STH/LBH 
BP 70 
29280 Plouzané 
France 

+33 (0)2 98 22 45 25 michel.bertignac@ifremer.fr 

Jens Floeter University of Hamburg  
Institute for Hydrobiol-
ogy and Fisheries Science 
University of Hamburg 
Olbersweg 24 
22767 Hamburg 
Germany 

+49 (0)40 42838 
6611 

jfloeter@uni-hamburg.de 

Cóilín Minto Galway-Mayo Institute of 
Technology  
Marine and Freshwater 
Research Centre 
Dublin Road,  
Galway 
Ireland  

3,5309174251e+011 Coilin.Minto@gmit.ie 

David Miller Wageningen IMARES  
Visserij Department 
(Fisheries) 
Haringkade 1  
1976 CP IJmuiden 
The Netherlands 

31317485369 david.miller@wur.nl 

Benjamin Planque Institute of Marine  
Research  
Deepwater resources 
Postboks 6404 
N-9294 Tromsø  
Norway 

4777609721 benjamin.planque@imr.no 

mailto:renzo.tascheri@ifop.cl
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Name Address Telephone/Fax E-mail 

Carsten Hvingel IMR  
Bottom habitats and shell-
fish 
Sykehusvegen 23  
N-9294 Tromsø 
Norway 

 carsten.hvingel@imr.no 

Ulf Lindstrøm Institute of Marine 
Research 
Postbox 6404  
N-9294 Tromsø  
Norway 

4777609728 ulf.lindstroem@imr.no 

Sam Subbey Institute of Marine  
Research 
Postboks-1870 Nordnes 
N-5817 Bergen 
Norway 

4792400737 samuels@imr.no 

Elvar H. Hall-
fredsson 

Institute of Marine 
Research 
Postboks 6404 
N-9019 Tromsø 
Norway 

+47 92 60 97 45 elvarh@imr.no 

Jennifer Devine IMR 
Population genetics and 
ecology 
PO Box 1825  
N-5816 Bergen  
Norway 

4790259201 ja.devine@ymail.com 

Knut Korsbrekke Institute of Marine 
Research  
Demersal section 
P.O. Box 1870 Nordnes  
N-5817 Bergen  
Norway 

+47 55 23 86 38 knutk@imr.no 

Gjert Endre 
Dingsør 

Institute of Marine 
Research  
Demersal section 
P.O. Box 1870 Nordnes  
N-5817 Bergen 
Norway 

+47 55 23 86 72 gjerted@imr.no 

Jan Horbowy Sea Fisheries Institute  
Department of Fishery 
Resources 
Kollataja 1  
81-332 Gdynia  
Poland 

+48 609421687 horbowy@mir.gdynia.pl 

Helena Geromont University of Cape Town  
Department of Mathe-
matics and Applied 
Mathematics MARAM  
(Marine Assessment and 
Management Group) 
Private Bag  
Rondebosch 7701 
South Africa 

27216503655 Helena.Geromont@uct.ac.za 
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Name Address Telephone/Fax E-mail 

Paul Fernandes Marine Scotland - Science  
Marine Ecosystems / Sea 
Fisheries 
Marine Laboratory 
PO Box 101  
375 Victoria Rd  
Aberdeen AB11 9DB  
Scotland 
UK 

+ 44 1 224 
2954e+011 

fernandespg@marlab.ac.uk 

Ignacio Paya Chilean Fisheries Devel-
opment Institute  
Stock Assessment  
Department / Fisheries 
Research Division 
Blanco 839,  
Valparaiso,  
Chile 

+56-32-2151500 ignacio.paya@ifop.cl 

Chato Osio CNR - National Research 
Council Institute for 
Coastal Marine Environ-
ment (IAMC) 
Via L. Vaccara 61 
91026 Mazara del Vallo 
Italy 

++39 333 2076073 c.osio@unh.edu 

JC Quiroz Instituto de Fomento 
Pesquero 
Departamento de Evalua-
ción de Recursos 
Avenida Blanco 839,  
Valparaíso  
Chile 

+56-32-2151418 jquiroz@ifop.cl 

Francisco Javier 
Contreras 

Instito de fomento 
pesquero (IFOP) 
Department of evaluation 
the resources 
Avenida Blanco 839  
Valparaiso 
Chile 

+56 32 2151447 francisco.contreras@ifop.cl 
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Annex 2: Detailed course programme 

Title: AD Model Builder and Stock Assessment Programme: 
 

Time Event  

Monday, 21 February 

9.00 – 10.00 Welcome (AN = Anders Nielsen and AM = Arni Magnusson): 
Introduction of participants and lecturers; expectations 

 

10.00 – 10.30 Tea/Coffee  

10.30 – 11:30 Introduction to AD Model Builder  

11:30 - 13:00 Building a simple model  

13:00 - 14:00 Lunch  

14.00 – 15.30 Exercise: Estimating the mean  

15.30 – 16.00 Tea/Coffee  

16.00 – 18.00 Exercise: Linear regression  

18.00 – 20.00 Icebreaker  

Tuesday, 22 February 

9.00 – 9.45 Sum up yesterday and introduce today's subject  

9.45 – 10.15 Tea/Coffee  

10.15 – 11.00 Biomass-dynamic models  

11.00 – 13.00 Exercise: Biomass-dynamic model  

13.00 – 14.00 Lunch  

14.00 – 15.30 Statistical catch-at-age models  

15.30 – 16.00 Tea/Coffee  

16.00 – 18.00 Exercise: Statistical catch-at-age model  

Wednesday, 23 February 

9.00 – 9.45 Sum up yesterday and introduce today's subject  

9.45 – 10.15 Tea/Coffee  
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10.15 - 13.00 Bayesian models  

13.00 – 14.00 Lunch  

14.00 – 15.00 Exercise: Priors  

15.00 – 15.30 Tea/Coffee  

15.30 – 18.00 Exercise: MCMC analysis and diagnostics  

Thursday, 24 February 

9.00 – 9.45 Sum up yesterday and introduce today's subject  

9.45 – 10.15 Tea/Coffee  

10.15 – 11.30 Random effects  

11.30 – 13.00 Exercise: Linear mixed effects  

13.00 – 14.00 Lunch & Group photo  

14.00 – 15.30 Exercise: Univariate state-space model   

15.30 – 16.00 Tea/Coffee  

16.00 – 18.00 State-space Assessment Model  

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

Friday, 25 February 

9.00 – 9.45 Sum up yesterday and introduce today's subject  

9.45 – 10.15 Tea/Coffee  

10.15 – 13.00 Exercise: State-space Assessment Model  

13.00 – 14.00 Lunch  

14.00 – 15.00 Discussion and course evaluation  

15.00 – 15.30 Tea/Coffee  

15.30 – 16.00 Closing  
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Annex 3: Results of course evaluation questionnaire 
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Good features of this course/suggestions for improvement: 

• Excellent course, which was very informative. The presenters are to be 
congratulated on their patience and clarity in teaching a very diffi-
cult/involved piece of software. Only suggestion is for more Bayesian ma-
terial ;o) 

• Enlightening but definitely not for beginners. A lot of material and ideas to 
bring back home and implement. The course is impressively complete but 
fast, very fast, too fast. More time for exercises would be welcome. 

• Liked the use of 2 instructors covering material. 
• Small screens in the meeting room, not all presentation available at share-

point. Especially tricky to follow some of Arni's demo's. 
• Very few complaints. Well organized, examples were very useful, plenty 

of time to work on examples with help from instructors whenever needed. 
I had very little background (either with admb or with stock assessment 
methods), but I was perfectly able to follow and work through the exam-
ples (sometimes to my surprise!). 

• This is perhaps the best course I've ever attended under the auspices of 
ICES. The tutors appeared to have been well prepared and the course ma-
terial was excellent. A good balance between theoretical presentation and 
hands-on experience. I can hardly suggest an area for improvement. 
Thanks! 

• Earlier move towards the state space model & SAM and omit the seeds ex-
ample and exercise 
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• Given the range of experience, I thought the course content and presenta-
tion was excellent 

• The teaching staff did a very good job in communicating very difficult sub-
ject matter to a group with a broad range of prior experience/abilities. 
Some more background readings, preparatory notes on the sharepoint BE-
FORE the course may be useful to help improve the knowledge back-
ground of participants in advance of the course. (Other ICES courses I 
have done were unrelated to this one, therefore didn't prepare me for this 
course). 

• The material provided in the course was of very high quality but another 
very valuable feature of the course, not explicit in the questionnaire, was 
the guidance and advice provided by the experts who are knowledgeable 
in state of the art stock assessment techniques. 

• The course material is very good. To facilitate students it would be very 
handy to have the .tpl files before they are presented during the lessons. 
This would allow people to comment in the file. Having examples files 
commented would help understand more easily each coding step. 

• Lunch break should be increased from 1 to 1.5 hours. 
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