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The ASAP3 graphical user interface has a check box ‘Use Likelihood Constants’ (Fig 1). 
This option allows the user to decide whether or not to include the portion of the 
lognormal and multinomial distributions that should depend only on the input data in the 
objective function. Since adding a constant to the objective function merely rescales the 
solution space, the parameter estimates should theoretically be unchanged. In practice, 
there can be slight differences to parameter estimates when constants are added to the 
objective function due to numerical tolerances used to determine when the minimum is 
found. However, these minor differences are not the issue when the lognormal 
distribution is used for recruitment. 
 
The probability density function for an observation ln(x) from a lognormal distribution 
with mean µ and standard deviation σ is given by 
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which makes the negative log likelihood (aka objective function) of that observation  
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The terms ln(x) and ln	 √2  are the constants that can be included or not in the objective 
function.  
 
In the case of recruitment, the observations are actually estimates of the population 
abundance at age 1 in each year (Ny,1) while the mean value comes from the stock 
recruitment curve for that year (Ry). The objective function for recruitment is  
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This sum can be minimized by either making Ny,1 close to Ry or by reducing the 
magnitude of the Ny,1 estimates. The latter can occur because the Ny,1 values are not 
constants, but rather depend on parameters estimated within ASAP. Thus, if there is no 
other conflicting information, lower values of Ny,1 will be preferred to higher values of 
Ny,1 in the minimization when the ‘Use Likelihood Constants’ box is checked. When the 
box is not checked, the term ln(Ny,1) is not included in the objective function and only the 
difference between the Ny,1 and Ry may contribute to the objective function. There is also 
an option in ASAP to not include this term at all, regardless of whether likelihood 
constants are used or not; setting ‘Lambda for Recruitment Deviations’ equal to zero 



eliminates this part of the objective function entirely and makes the choice of whether to 
use the likelihood constants irrelevant. 
 
In practice, there is often a fair amount of information to inform estimates of recruitment 
in ASAP, so that results with and without the likelihood constants are quite similar. For a 
few stocks though, there have been noticeable differences between the results with and 
without the likelihood constants box checked. Simulation work conducted by Jon Deroba 
(NEFSC, pers. com.) has found that stocks with low F, domed selectivity, or increasing 
M are more susceptible to this problem. In all cases, the results without the likelihood 
constants should be used. The next release of ASAP will fix this problem.   
 
 
 

 
 
Figure 1. Screen shot of ASAP graphic user interface General Data tab showing the 
checkbox ‘Use Likelihood Constants’ in the lower right. 
 


