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Empirical cycle

Avoid thinking in 
terms of “the” 
model -> families 
of related models

“All models are 
wrong, some are 
useful”
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Modular Framework

- possible to develop and test modules 
independently -> walk up and down levels of 
complexity
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AmP procedure
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“Augmented” loss function

5Like et al 2020 The use of augmented loss functions for estimating dynamic energy budget parameters. Ecol 
Model



Combining different entries

a continuum between parameters being the same or different: 
parameters are allowed to vary between (related) species, but not 
that much

extension of the loss function is a function of weight coefficients and 
parameters, but not of data or predictions.

DEB theory takes parameter values to be individual-specific, but the 
differences are small enough for the mean values to represent the 
species, eco-type or population.

If enough is known about each individual, the different entries might 
even represent individuals, rather than species

essential feature for DEB theory, since evolutionary selection is at 
the level of individuals, and treating parameters as individual-specific 
evolutionary changes in parameter values, as studied in the field of 
adaptive dynamics, can be included naturally
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By fitting each species one-by-one, large differences in parameter 
values can show up. But is this the result of real differences between 
species or an artifact caused by data not determining parameters 
accurately

How much can we reduce the differences in parameter values, without affecting the 
goodness of fit too much? 
Since, in our view, parameter values represent species diversity, we are looking for a 
reduction in this diversity that is still allowed by data



Augmented loss function
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“Augmented” loss function
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Parameters with reduced variance in the 
Augmented loss function procedure

parameter           is the 
same

parameter           is 
different
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Application of the augmented loss 
function to understand differences in 
morphotypes
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Application of the augmented loss 
function to understand differences in 
morphotypes
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Some overall results:

• Minor differences in temperature-corrected 
parameter values between both populations

• Despite the known morphological difference 
between the populations, the difference in shape 
coefficients was small



Authors ran “merging trials” gradually increasing the 
weight of the parameter: 

they tried to merge the models into a single one, 
parameter by parameter, to evaluate the contrasts in 
parameters between the types

models were merged without generating significant 
changes in MRE and loss function values
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Application of the augmented loss 
function to understand differences in 
morphotypes

=> There is still a lot to understand with this approach



Augmented loss function in the 
context of multiple compounds
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predict_compound_1

mydata_compound_3

predict_compound_2

predict_compound_3

mydata_compound_1

mydata_compound_2
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OECD guidelines 232 Collembolan 
Reproduction Test in Soil
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Binary compound alone:
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“Philosophy of modelling 
effects”
Choose your reference model and parameters

Effects modelled as a change in a well chosen 
parameters

Goal: understanding instead of describing data

AmP procedure can be used to obtain control model 
and parameters. 
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AmP entry for 
rainbow trout
Control model 
and parameters
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“Effects” as deviations from a 
well chosen reference

Here the strategy is to have some parameters fixed 
because estimated from data, and then estimate 
parameters from modules which can be removed.
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Trajectory reconstruction

Option 1 : Adopt the same strategy outlined before. 
Choose a reference set of parameters, and back 
estimate past food and temperature conditions:
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in the reference growth is a function of food

for the trajectory reconstruction : write out food as a function of growth. Treat growth parameters as “given”. Estimate 
the food parameters. 
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Option 1 : Adopt the same strategy outlined before. 
Choose a reference set of parameters, and back 
estimate past food and temperature conditions:



Step 1: “reference parameters”
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Reconstruct the past food level
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add-my-pet/AmPtox
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Start with Celtic
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For full discussion. This was just to illustrate. 
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Options:
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Option 1 : Adopt the same strategy outlined before. 
Choose a reference set of parameters, and back 
estimate past food and temperature conditions:
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Option 2 : Integrate your reconstruction directly into 
the “main” estimation



Many examples in collection of 
option 2:
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you can find a list in the collection by looking for predict files where food level is splined.

often knots are chosen within the predict, and the knot abcissa (parameters) are defined in pars_init. 



Data: types

Different “nomenclatures” - statistical nomenclature 
is followed here

zero-
uni-
bi-
tri-

multi-
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# of independent variables !

more than 1 dependant  variables !



Final slide

Questions?
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