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Participants at the course “AD Model Builder and Stock Assessment” conducted 
18-22 February 2013 at ICES Headquarters in Copenhagen. The course was given by 
Anders Nielsen (admb T-shirt, to the left), and Arni Magnusson (admb T-shirt, to 
the right). 
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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 second course on AD Model Builder and Fish Stock Assessment to be held in 
ICES. 

AD Model Builder (ADMB) 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 Multifan-CL, Stock Syn-
thesis, and Coleraine are implemented in AD Model Builder. Educating the ICES community 
to use this tool to build new models and customize existing ones is an important step for IC-
ES towards critically evaluating its current toolbox of assessment models, which should al-
ways be an ongoing process. 

The course was strongly focused on giving the participants working knowledge of the pro-
gram, and was in that respect extremely successful. On the last day, many participants were 
writing ADMB code specifically to analyse data from their own stock assessment work. 

The approach taken was not a systematic lecturing of all aspects of the ADMB software, but a 
case-oriented 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 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 ex-
amples first, then when they starting asking specific questions about reading in data we went 
through that presentation. 

This reflects the teachers’ belief 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 normal 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 
simple exercises done correctly and understood all details, and gradually go faster and faster 
throughout the course. Again, the teachers knew that the participants 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. 
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For example, the first exercise was simply to estimate the mean of ten normally distributed 
numbers. That sounds way too trivial for this group, but it is during this first exercise that 
one also has to pick up a new editor, set up a new compiler, figure out how to compile, run, 
where to find the results, and many more things not explicitly stated in the exercise. 

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

Recommendations 

"Based on TCADSAM2011 recommendations, the teachers aimed (and managed) to complete 
all presentations and exercises on the first 4 and a half day, leaving the last half day for Q&A, 
assisting participants to analyse their own data, and giving participants time to submit 
course evaluation feedback. 

As a result, the atmosphere on the last half day was somewhat looser. Some participants ana-
lysed their own data, some asked questions, some organized their course notes, and some 
discussed the course content with other participants. 

Seen from the teachers point of view, and compared to the course in 2011, this final half day 
was perhaps a bit anti-climatic, and the added time squeeze did leave important subjects un-
covered (e.g. splines), so the recommendation for a third run would be to revert to something 
closer to the 2011 schedule, but seen from the participants point of view this was probably 
not a bad final half day either. 

Some participants felt that too much time was spent on the state-space assessment model 
(SAM), while other participants wanted more coverage of SAM. Probably just the right 
amount, then, until a SAM training course is offered?" 

The room setup was different from last time, with the teachers sitting at the HC Andersens 
Blvd side of the Atlantic room. Instead of two opposite projectors, one low-tech projector was 
sitting in front of the teachers. The underlying reason was that the teachers needed to project 
from their own laptops. On the whole, this worked better than last time, but the projected 
screen size was still rather small. 

These technical issues are a continuing challenge for the courses. Small-to-medium projected 
screen size is adequate for showing slides, but a larger screen is required for demonstrating 
practical things related to AD Model Builder and going through solved exercises. 

Like last time, the participants requested that all of the teaching material should be archived 
and made available as one large zip file. The file “Everything.zip” has now been uploaded to 
the course website. 
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Course description 

Objective 

This will be an advanced course in fisheries stock assessment modelling, but rather than run-
ning the audience through a number of predefined models and have them memorize check 
lists for how to use them, this course will allow 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 (non-linear, highly parameterized, possibly time-varying parameters). 
Published benchmarks have shown that it provides faster and more reliable parameter esti-
mation than other generic function minimizers. This is achieved with automatic differentia-
tion (AD) and the programming interface is a thin layer on top of C++, with convenient fea-
tures to read and write data files, perform vector and matrix calculations, with optional fea-
tures like random effects and MCMC analysis. Model input and output is in plain text files 
that can be analysed 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 Assessment Model 
(SAM), which is used for several assessments in ICES. This is a full stochastic model that al-
lows selectivity to vary gradually with time, and can handle years with missing data. It has 
fewer model parameters than full parametric statistical assessment models, as quantities such 
as fishing mortalities and stock sizes are modelled as random effects. 
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Course Programme and Instructors 

The five-day course is organized as a series of morning sessions that are focused on theoreti-
cal 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  
E-mail: an@aqua.dtu.dk 
  
Arni Magnusson, Marine Research Institute, Skulagata 4, PO Box 1390, 121 Reykjavik, 
Iceland  
Tel.: (+354) 575 2000  
E-mail: 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 18-22 February 2013 

NAME ADDRESS TLEPHONE/FAX E-MAIL 

Anders Nielsen 
Instructor 

DTU Aqua, National 
Institute of Aquatic 
Resources,  
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 

Mikael van 
Deurs 

Technical University 
Of Denmark 
National Institute of 
Aquatic Resources 
Jaegersborg alle 1, 
2920 Charlottenlund, 
Denmark 

+45 51369380 mvd@aqua.dtu.dk 

Guillaume 
Dauphin 

DFO  
Science Branch 
Department of 
Fisheries and Oceans 
Northwest Atlantic 
Fisheries Center 
80 East White Hills 
Road 
PO Box 5667 
St John's NL  
Canada A1C 5X1 

+1 7097698607 Guillaume.Dauphin@dfo-
mpo.gc.ca 
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NAME ADDRESS TLEPHONE/FAX E-MAIL 

Clive Fox Scottish Association 
for Marine Science 
Ecology Department 
Scottish Marine 
Institute  
Dunstaffnage 
Oban PA371QS 
UK 

+44 (0)1631 
559000 

clive.fox@sams.ac.uk 

Claus R. 
Sparrevohn 

DTU Aqua  
Section for Coastal 
Ecology 
Jærgesborg Alle 1, 
2920 Charlottenlund 
Denmark 

+45 21318986 crs@aqua.dtu.dk 

Jari Raitaniemi Finnish Game and 
Fisheries Research 
Institute 
Turku Game and 
Fisheries Research  
Itäinen Pitkäkatu 3 
20520 Turku 
Finland 

+358 205 751 
685 

jari.raitaniemi@rktl.fi 

Pieter-Jan Schon Agri-Food & 
Biosciences Institute  
Fisheries and Aquatic 
Ecosystems Branch 
Newforge Lane 
Belfast BT9 5PX 
Northern Ireland 

+44 
2890255015 

pieter-jan.schon@afbini.gov.uk 

Kenneth 
Patterson 

European 
Commission  
Common Fisheries 
Policy and 
Aquaculture 
European 
Commission 
JII 99 1/21 
B-1049 Brussels 
Belgium 

+32 2998227 kenneth.patterson@ec.europa.eu 

Agurtzane 
Urtizberea 

Azti-tecnalia  
Marine Research 
Division 
Herrera Kaia, 
Portualdea z/g 
E-20110 Pasaia 
Spain 

+34 667174519 aurtizberea@azti.es 
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NAME ADDRESS TLEPHONE/FAX E-MAIL 

Niclas 
Norrström 

University of Skövde, 
The Systems Biology 
Research Centre  
School of life sciences 
University of Skövde 
PO Box 408 
SE-541 28 Skövde 
Sweden 

+46 500 
448653 

niclas.norrstrom@his.se 

Noel Holmgren University of Skövde, 
The Systems Biology 
Research Centre  
School of life sciences 
University of Skövde 
PO Box 408 SE-541 28 
Skövde 
Sweden 

+46 500 
448607 

niclas.norrstrom@his.se 

Silvia Angelini CNR - ISMAR 
Ancona  
Department of Fish 
and Aquaculture 
Largo Fiera della 
Pesca 
60125 Ancona 
Italy 

+39 
0712078826 

silvia.angelini@an.ismar.cnr.it 

Michael 
Kingsley 

Institute of Marine 
Research 
Bottom habitats and 
Shellfish 
PO Box 6404 
9294 Tromsø 
Norway 

 mcskingsley@gmail.com 

Robin Cook University of 
Strathclyde  
Mathematics and 
Statistics 
MASTS Marine 
Population Modelling 
Group Department of 
Mathematics and 
Statistics 
Livingstone Tower, 26 
Richmond Street, 
Glasgow G1 1XH,  
UK 

+44 (0)141 548 
3666 

robin.cook@strath.ac.uk 
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NAME ADDRESS TLEPHONE/FAX E-MAIL 

Henrik 
Mosegaard 

DTU Aqua 
section for Marine 
Living Resources 
Technical University 
of Denmark National 
Institute of Aquatic 
Resources 
Charlottenlund Slot 
Jægersborg Allé 1 DK 
2920 Charlottenlund 
Denmark 

+45 3588 3461 hm@aqua.dtu.dk 

Lise Johnsen Technical University 
of Denmark  
DTU Aqua 
Charlottenlund Slot 
Jægersborg allé 1 2920 
Charlottenlund 
Denmark 

+45 61 71 87 
69 

lijo@aqua.dtu.dk 

Diana Gonzalez-
Troncoso 

Instituto Español de 
Oceanografía (IEO)  
Long-Distance 
Fisheries 
Subida a Radio Faro 
s/n.  
Cabo Estai, Canido  
36200 Vigo 
Spain 

+34 986492111 diana.gonzalez@vi.ieo.es 

Arved Staby Institute of Marine 
Research  
Demersal fish 
P O Box 1870 
5817 Bergen 
Norway 

+47 91804358 arved.staby@imr.no 

Patrick Lynch National Marine 
Fisheries Service  
Northeast Fisheries 
Science Center 
28 Tarzwell Drive 
Narragansett, RI 
02882 
USA 

+1 (757) 561-
9259 

patrick.lynch@noaa.gov 

Alexandros 
Kokkalis 

DTU Aqua 
Section for Marine 
Ecology 
Charlottenlund Slot, 
Jægersborg Allé 1 
2920 Charlottenlund 
Denmark 

+45 42418214 alko@aqua.dtu.dk 
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Annex 2: Detailed course programme 

Title: AD Model Builder and Stock Assessment 
PROGRAM: 
 

Time Event 
 

Monday, 18 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, 19 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 
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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, 20 February 

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

9.45 – 10.15 Tea/Coffee 
 

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, 21 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 
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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, 22 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: 

• The course and the teachers were very good but there are some things that could be 
improved. The theory sometimes was explained too fast, and difficult to follow. 
Maybe it would help to do more exercises together with the theory but without giv-
ing much time to that. The course did not give much importance to the results in the 
exercises and I think it would help to understand more the exercise.  

• Very good coverage of the capabilities of ADMB software during the 5 days. Exam-
ples were well related to the type of problems i encounter in my job. However the 
level of difficulty did not follow a linear progression throughout the course.  

• A great course with good depth of the models and the core concepts. Lots of exam-
ples (a good thing). Nice mix of easier and more difficult exercises. 

• The course presenters did an excellent job presenting relatively complex topics to a 
wide range of users. Furthermore, the course material (presentations, examples, and 
useful functions) are invaluable and will vastly expand many course participants’ 
analytical tools. This was an outstanding course. If there were more time, I would 
like it for the course to incorporate more theoretical discussions of various aspects of 
stock assessment models, such as assumptions, because these guide modelling deci-
sions. But in the time allotted for the course, it is more important to focus on learning 
the programming. 

• Nice slow introduction and gradual build-up of experience is a good feature, but 
with too limited time to go through exercies. A catalog that accumulates all essential 
tips and examples would be useful for fast reference during exercises, too much time 
is spent on looking for previous examples and tips, also the reference book to useful 
fisheries models and stat methods would be nice to have available. 
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• Really covered a lot of ground at a fast pace so sometimes I did get a bit lost, espe-
cially when instructors were moving fast between different slides and programs. I 
think a lot more comment added into the demonstration programs would also help, 
especially in a week or two when the material is not so fresh in the mind 

• The course tried to cover too much material. It would be better to be clear what the 
objectives are and stick to them. Is the course really about AD model builder or is it 
about SAM? I would have liked more hands on use of/and teaching of AD model 
builder itself. 

• When trying to elaborate how the catch-at-age model worked it was not that helpful 
to go through the model in R. It would have been better to do a line-by-line explana-
tion in ADMB. Otherwise a great course. 
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