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Abstract 
 
FACT is the Fishery Assessment Compilation Toolbox and the Woods Hole Assessment Toolbox’s successor. 
Several existing assessment programs have been added to FACT making it a powerful and user-friendly tool. The 
assessment programs previously existed in a DOS or UNIX environment. These programs now have a user-friendly 
interface that makes editing of inputs and analyzing data easier, and completion of assessments more intuitive. 
 
ADAPT is an age-structured, adaptable framework for estimating historical stock sizes of an exploited population. It 
is not a rigidly defined model in the mathematical sense, but rather a flexible set of modular tools designed to 
integrate data that may contain useful information on population size.  The statistical basis of the ADAPTive 
approach is to minimize the discrepancy between observation of state variables and their predicted values. The 
observed state variables are usually (but are not limited to) age-specific indices of population size, e.g. from 
commercial catch-effort data, research surveys, mark-recapture experiments, etc. The predicted values are a function 
of a vector of estimated population size (age- specific) and catchability parameters.  

This document shows how to run Adapt/VPA using a sample input file to complete a VPA.  A description of the 
various files containing the VPA results is given.  Details on  the completion of a set of bootstrap analyses are also 
provided, and a description of the various files containing the bootstrap results is given. 
 

Introduction 
 
The overall purpose of FACT is to develop a set of standard tools for scientists to use for stock assessment.  There is 
a growing need for a set of standardized and verified software for conducting stock assessments.  The toolbox allows 
analysts to use a variety of assessment models to select options and produce diagnostics appropriate to a particular 
methodology.  A suite of programs has been developed which includes modules for data input, formatting and error 
checking, and exploratory data analysis for a variety of assessment approaches.  
  
The individual models of the toolbox were stand-alone, DOS or Unix based components which were recompiled into 
dynamic link libraries and integrated with a Windows interface.  At present the available models include Virtual 
Population Analysis (VPA) with retrospective and bootstrapping capabilities (ADAPT), Age Projection (AGEPRO), 
Yield per Recruit and Spawning Biomass per Recruit, and A Stock-Production model Including Covariates (ASPIC) 
with projection, and Precautionary Approach software.  A comprehensive on-line help is also available with FACT.  
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In this Workshop we will use two of the modules, ADAPT and AGEPRO.  This document describes the use of the 
ADAPT module. 
 
ADAPT 
 
This module is the VPA implementation using the ADAPT approach towards minimizing sums of squares in a 
specified objective function.  In ADAPT, there is a calibration block and an estimation block.   
 
The calibration block is the set of indices x ages which are used to ‘calibrate’ the VPA terminal populations.  A 
value of q is estimated for each index in the calibration block. 
 
The estimation block is the set of ages for which you are estimating a terminal population stock size.  In ADAPT, 
these are considered as survivors at the end (December 31) of the terminal year of the catch at age matrix, or at the 
beginning (January 1) of the year following the terminal year. 
 
Input 
 
All of the Workshop example data files for FACT are in: C:\Workshop\Fact 
 
The ADAPT module requires the following input: 
 

Catch-at-age 
Mean catch weights-at-age 
Mean stock weights-at-age 
Tuning indices 
Natural mortality 
Maturation ogive 

 
There are also several initialization specifications to be set before the VPA can run. 
 
All of these data are in a single example file:  gmcod2000_base.inp 
 
This file can be imported directly into the ADAPT module using the File dialog box. 
The VPA will run using all of the data as the default.  You may also wish to change the indices depending on trends 
in the residuals. 
 
Diagnostics 
 
1. In addition to the residuals, one can look for a  retrospective pattern in the estimates of F, stock size-at-age, 

and SSB.  The retrospective may be selected from the Diagnostics dialog box. 
 
2. The final formulation of the VPA may be run through a bootstrap procedure in which a normalized residual 

is drawn at random from the pool, and subtracted from an observed normalized survey index.  This is done 
for each index in the calibration block.  Generally, between 500 and 1,000 bootstrap runs are performed.  
This may take time, so 100 is recommended for the workshop. 

 
Output 
 
After the VPA has run successfully, formatted output will be written by default to a file based on the name of the 
input file, in this case:  gmcod2000_base.2.  This file should be brought into a word processor for viewing and 
printing.  If a Retrospective Analysis has been selected, the results will be appended to the end of this file. 
 
An ASCII ‘Flat File’ may also be output as an option.  This file contains VPA results and residuals selected by the 
user.  This file should be brought into a spreadsheet for further analysis, tabulation, and plotting. 
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After the Bootstrap procedure has run successfully, formatted output containing a summary of all bootstrapped 
variables will be written to a file based on the name of the input file, in this case: gmcod2000_base.2boot. This file 
should also be brought into a word processor for viewing and printing.   
 
The Bootstrap procedure also produces 6 ‘data files’ in free format containing all of the bootstrap results, in this 
case:  
 
gmcod2000_base.2bootF  Fully recruited F in terminal year of the VPA 
gmcod2000_base.2bootN  Estimated stock sizes at age at the end of the terminal year 
gmcod2000_base.2bootSSB Spawning Stock Biomass in all years of the VPA 
gmcod2000_base.2bootMB Mean Stock Biomass in the terminal year of the VPA 
gmcod2000_base.2bootJB  Beginning-year Biomass in the terminal year of the VPA 
gmcod2000_base.2bootBWF Biomass-weighted F in the terminal year of the VPA 
 
 
These files may be brought into a spreadsheet for further analysis, tabulation, and plotting.  The file, 
gmcod2000_base.2bootN is used as input for the forward projection program, AGEPRO. The file, 
gmcod2000_base.2bootSSB, may also be required, depending on the recruitment generation model selected in 
AGEPRO. 
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