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Model selection is the process of choosing a model (or subset of models) from a class of candidate models 
using a collection of training data. This problem is common to many application domains, including 
ecological dynamics, bioinformatics, dynamical systems, environmental studies, psychology, and more. A 
key example in biological settings is estimating dynamical system equations describing interactions of 
species in an ecosystem from data. Common methods for model selection are highly unstable, meaning if a 
single training sample is removed from the training set, a different 
model may be selected.  

We present a new approach to stabilizing an arbitrary model selection 
procedure that uses a combination of bagging and an “inflated” argmax 
operation. Bagging aggregates estimates computed using different 
subsets of the training data, and the inflated argmax selects models that 
are the best or near-best performers in a principled, data-adaptive way. 
Our method selects a small collection of models that all fit the data 
and is guaranteed to be stable -- the removal of any training point 
will result in a collection of selected models that overlaps with the 
original collection. Example: we aim to select a symbolic set of 
equations to identify how competition in an ecosystem influences 
species’ abundances, as illustrated with data from a Lotka-Volterra 
system in Figure 1. The inflated argmax improves model stability with 
high accuracies and small numbers of returned models relative to 
previous approaches, as illustrated in Figure 2. 
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