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AD Model Builder

Powerful program to fit models
Fast, reliable, flexible

Free software
Somewhat hard to learn

Number cruncher
Use alongside Excel, R, etc.



Fitting nonlinear models

Even simple models (<10 parameters) can have complex
likelihood space

Multiple minima, ridges and canyons

Excel solver is easy to use, but cannot handle complex
models or evaluate uncertainty

R optim() evaluates uncertainty, but cannot handle
complex models



Performance

Application Type of model ADMB R BUGS

PP ypl _ NCEAS benchmark
Olrangel trele growth Log|st|(.: NLME 0.34 0.05 1.83 from 2013
tl\glrrt])iﬁlﬁ::izz of NLM with ODE 0.6 12 51 (model run time in sec)
N-mixture models Binomial mixture 240 - 720
with random effects model
Owl nestling Zero-inflated 4.5 15.5 725.9
negotiation GLMM
Skate length-based State-space 13.0 - 174.2
stock assessment population model
Tadpole mortality Binomial MLE 0.031 0.066 0.194 ADMB several times
as a function of size faster than R and BUGS
Population growth ~ State-space 28 597 180 for non-trivial models

theta-logistic

Weed density over  Logistic NLM 0.096 0.008 1.018
time
Flowering, stage Binomial GLMM 21 56 525

and seed production (fewer function calls)




Derivatives
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Automatic differentiation
The "AD" in AD Model Builder

Models and loops can be rolled out to basic operators
like + - * / A sqrt log exp

All those operators are overloaded to perform
differentiation (chain rule, etc.)

Model Model
in ADMB [ in C++

basic lots of
operators derivatives
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History
AD book (Griewank and Corliss, eds.)

AUTODIF
ADMB 1.0
ADMB 8.0.2

ADMB Foundation (Sibert, Maunder, Nielsen)
ADMB 9.0 (freeware)

ADMB 9.1 (free software)

ADMB Meeting (short-term and long-term goals)



admb-project.org

ct - Mozilla Firefox

Wiew  History Bookmarks Tools Help

[_ O[]

EE_ e X |http:p’,iadmb-pm]ect.orgf

[Eearch ADME |[ search|

FAST, ACCURATE, STABLE OPTIMIZATION

[ Home | [ Downloads | [ Examples | [ Documentstion | [ Courses | [ Communit

| [ cContacts and Suppart |

Log in

You are here: Home

Welcome
by John Sibert — last rnodified Mar 30, 2010 10:45 PM

AD Model Builder, or ADMB, the most powerful software package for the development of
state-of-the-art nonlinear models, can now be freely downloaded for Windows, Linux,
MacOs, and Sun/SPARC

This is the place to come to

= download libraries for your compiler and 05

= view and download documentation

= view the contributions to the ADMB project by the ADMBE user Commurnity
= find out about courses and get support

For background on the ADME project click here.

Send this — Print this —

News

[ AD Model Builder Training
Caurse
Mar 18, 2010

[ The new ADMB project website
Dec 31, 2009

[ ADMB libraries for Intel MacOs
Snow Leopard is available
Dec 0z, 2009

[ ADMBZR is available
MNow 09, 2009

[ Deadline extended for ADMB
programer position,
Nov 03, 2009

Mare news...

The ADMB Project is supported by the National Center for Ecological &nalysis and Synthesis, the Pelagic Fisheries Research
Pragram, the ADMB Foundation, and a grant from MNOAA Fisheries to the Joint Institute of Marine and Atmospheric Research,

Graphic design by Fusion Creative.

ADMBE Foundation § 2007-2009 + Login

This web site is pawered by Plane.




ADMB directory

Folders ¥ | | Name =

) admb adu:u:ump.l:ual:
| = adlink.bat
) include 5] admb.bat

) lib Tsed.exe
seddfibz

seddf1b3
seddfib4
sedf 1b2a
cedf1b2c
sedfibzd

EtplEcpp.e:{e
Etplzrem.exe




Model directory

File Edit ‘iew Favorites Tools

Help

Falders

x

Mare =

ﬂﬂ' Deskiop
= ¢ Computer

=] S Windows (C:)
I~
) admb
) apps
I__) Documents and Setkings
i) gnu
I ) Program Files
) simple
i) Temp

= g
L simple, cor
C++ simple. cpp

simple, dak

0 simple. exe
zimple. o

H‘_’ﬂ simple, par
simple, skd



Working environment

[ IS [=1 S |} H[=1ES

File Edit Format Yiew Help

DATA_SECTION || mmber of ohzervations =]
init_int n 10
init_wector X{l,n) # ohserved ¥ walues
init wector Til,n) 1.4 4.7 5.1 &3 5.0 14.5 14.0 13.4 19.2 1§
# obzerved ¥ walues
PARAMETER. SECTION -1 0ol & 3 4 5 &6 7 8

init_rumber b

init_rumber bl

vector YEit(l,n)

ohjective function walue R3S

FROCEDURE_SECTION
¥fit = b0 + bl*¥;
R38 = norwa (¥V-Tfit);

C:wsimpleradmb simple
e tpldepp simple

2 Compile

1 file{s> copied.

adconp simple
—¢ —-03 -Uno-deprecated -D__GHUDOS__ —-Dlinux —-DOPT_LIB -DUSE_LAPLACE —fpermissive —-I. —Ic:radmb/gcc44B/include simple.cpp

adlink simple
—s —static —Lec:sadmbs/gec44B8-1ib simple.o —1ldfib2stub —ladmod —ladt —lado —1dfibZstub —ladmod —ladt —lado —o simple

C=vsimple*simple

Initial statistics: 2 variables; iteration B; function evaluation 8

Function value 2.08588008e+B82; maximum gradient component mag —1.8682e+8@03

Var Value Gradient ilar Value Gradient ilar Value Gradient
1 ©9.00008 -7.0800R=+AA1 | 2 O.000A0 —1.06820e+AB3 |

2— fina%lstatistics: P 1 9
variahles; iteration 4; function evaluation
Function value 5.1313e+8808; maximum gradient component mag —2.6534e-814 3 Run l I Odel
Exit code = 1; converg criter 1.0000e-B04
Var Value Gradient ilar Ualue Gradient ilar Value Gradient
1 —-1.78563 -2.22845e-815 | 2 0.47123 -2.65344e-814 |

Estimating row 1 out of 2 for hessian
Ezstimating row 2 out of 2 for hessian

Czsimple’




ADMB-IDE

! Setup - ADMB-IDE

Select Components
Which components should be installed?

Select the components pou want to inztall; clear the components pou do not want to
iniztall. Click Mest when you are ready to continue.

AD Model Builder for GCC [c:/admb] 225 MB
GCC C++ compiler [c:/gnudgooddd] 107.1 MB
GDE debugger [o:/gnuigdb] HEMB
GMU Emacs editor [c:Agnudemacs] 1346 MB
ADME mode for Emacs [o/ ™ /emacsdizpsadmb] 0.1 B
ADME-IDE settings [o:/] 0.8 B

Current zelection requires at least 271.2 ME of disk space.

¢ Back I M et = I Cancel




ADMB-IDE

Z simple.tpl —al =
File Edit Options Buffers Tou\s[m]Help
D B 3% % Translate (=f7=)
Compile 3(«] #ifdef _ ZTC__ [=]
Link 3 extern unsigned int _stack=100000;
Build (=f8=) : $endif
Run (<f9>) E long int arrmblsize=0;

DATA_SECTION
init_int nobs
init_wector Y{1l,nechs)
init_wector xz{l,necbs)
PARAMETER_SECTION
init_number a
init_numker b
vector pred_Y({l,nobs)

Run with Args (=5-f9>)
Run Makefile

iew Report (<fl0=>)
View Estimates (<S-f10=)
View Point Estimates

View Initial Values

int main{int arge,char * argv(])
i
ad_set_nsw_handler();
ad_exit=&ad_boundf;
gradisnt structure::set NO DERIVATIVES();
gradient structure et_YES_SAVE_VARIABLES_VALUES (] ;
#1f defined{_ GHNUDOZ_ )} || defin=d{DOS386) || defined|{_ DPMI3Z_ »
defined(_ MEVC32_]

objective function_walue View C++ if {larrmblsize) arrmblsize=150000;
PROCEDURE_SECTTON Clean #else
pred_Y=a*zth; " if {larrmblsize) arrmblsize=25000;
f={norm2{pred_¥-Y)[; Outline (<fll=>) $endif
f=nobs/2.*log{f); Imenu (<down-mouse-3 =) model parameters mplarrmblsize,argc,argv);
Ternplate (<f12>) mp-iprintélo: Leulaci 0
- mp.preliminary_calculations();
Mini Template (<S5-f12=) mp.computations (arge, argv) ;
Toggle Section (C-) return 0;
Toggle Window (<fd>) }
Target 4 extern "C"
Help (<f1>) K{Told ad_boundf {int i}
i B
-——{D0S)-- simple.tpl Bot (45, 20) (ADMB) —————————————————————— 4--:—— simple.cpp 62% (85,00 {CH+ /1T Bbbrev)-——-—--—---————o———
Initial statistics: 2 wariables; iteration 0; function evaluation 0 '
Function walue 3.649357%+01; maximum gradient component mag -3.8127e+00
Var Value Gradient | Var Walus Gradient Yalue Gradient
1 0.00000 -3.6126%=+00 | 2 0.00000 -7.27814e-01
- final statistics:
2 wariables; iteration 7; function ewvaluation 1%
Function walue 1.4964e+01; maximum gradient component mag -7.0014e-05
Exit code = 1; converg criter 1.0000e-04
Var Value Gradient |Var Value Gradient Value Gradient
1 1.90909 -7.00140=-05 | 2 4.07818 -2.08982e-05
Estimating row 1 out of 2 for hessian
Estimating row 2 out of 2 for hessian

-u:**  *Async Shell Command* B11 (15,0}

{Fundamental) —————————-—-————————————————

K] simple - Kongueror simple. tpl



ADMB-IDE

€ "ao. B
Fils Edit Options Buffers Teals Gud Complets InfOut Signals Heln
P PRO@TH RO ®HLd T
[Hew thread 3668.0xz64] ~| Initial statistics: 2 variables; iteration 0; function evaluation O |
Function wvalue 3.649357%9e+001; maximun gradient component wag -3.6127e+000
Ereakpoint 3, main (arge=1, argv=0x32430) at simple.cpp:es Var Value Gradient | Var Value Gradient | Var Value Gradient
igdh) ¢ 1 0.00000 -3.61269e+000 | 2 0.00000 -7.27814e-001 |
Continuing.
- final stavistics:
Breakpoint 1, main (arge=1, argv=0x32430) at simple.cpp: 78 2 wvarishles: iteration 7: function esvaluation 19
(gdb) © Function value 1.48964e+001; meximum gradient component mag -7.0014e-005
Continuing. Exit code = 1; converg criter 1.0000e-004
Var Value Gradient | Var Value Gradient | Var Value Gradient
Program exited normally. 1 1.9080% -7.00140e-005 | 2 4.07818 -2.0895Ze-005 |
(gdh) run Estimating row 1 out of 2 for hessian
Starting program: c:\simple/simple.exe Estimating row 2 out of 2 for hessian
[New thread 1300.0x504]
Breakpoint 3, main (arge=1, argv=0x32430) at simple.cpp:65
(gdb) cont
Continuing.
Breakpoint 1, main (arge=1, argv=0x32430) at simple.cpp:?S
(gcdh) what mp
type = model parameters
(gdh) display arrmblsize
1: arrmblsize = 150000
(gch) print mp
§3 = {<mwodel data> = {<@d comm> = {_vprriad comm = Ox532084, static time flag = 0, 53| o
[CE | = =
14 7%  *gud-simple.exe*  Bot (283,6) (Debugger: run [stopped] ) 1, #% *inputfoutput of simple.exe* FBat (85,0) [Inferior I/0irun)-———-—-—--—-———-— =
#ifdef __ITC | Mum Type Disp Enk Address What =
extern unsigned int steck=10000U: 1 breakpoint keep v 0x00403edk in main at simple.cpp:73
gendif breakpoint already hit 1 time
2 breakpoint keep n  0x00403c4b in main at simple.cpp:77
long int arrmblsize=0; 3 breakpoint keep ¥ Ox00403ba3 in main at siwple.cpp:65
breakpoint already hit 1 time
int mainiint arge,char * argv[]) D
{
L] ad_set_new_handler (] ;

ad_exit=gad boundf;
gradient structure::set NO DERIVATIVES():
gradient structure::set VES ZAVE VARIAELES VALUES(]:
#if defined(_ GNUDOS_ ) || defined(DOS3E6] || defined(_DPMI3Z_ ) ||
defined(_ MSVC3IZ_ )
if (l'arrmblsize) arrwblsize=150000;
#else
if {larrmblsize) arrmblsize=25000;
Hendif
model paramsters mp(arrrblsize, argo, argv) i
wp.iprinc=10;
mp.preliminary calculations();
®] mp.computations (arge,argv
return 0O;
i

extern "C"  {
void ad_boundf {int i}

¢ = |

-- simple.cpp 6z2% (75,0) (C++/1 Abbrev) 1%%* *hreakpoints of simple.exek ALl (7,00 (Breakpoints) -

d_‘Startl (3 simple I |4 *gud-simple.exe* @




R packages

CRAN: R2admb, PBSadmb, (scapeMCMC)
R-Forge: gimmADMB
ADMB Project: admb2r

ADMB Newsletter: import functions



Demo

 ADMB-IDE

— download, manuals, simple, pella

* Control file
— initial, limits, phases, priors

* Advanced statistics
— hessian, mcmc, random effects
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