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Feature Pathway Detection using Random
Importances

OVERVIEW

Goal

» Generate a weighted directed graph of source-impact pathways
by using Feature Importance metrics from a Random Forest
Regressor (RFR)

Approach

» Train a multi-variate RFR on a predetermined set of variables,
time-lags and spatial dimensions

» Extract the feature importance weights between variable-
variable pairs

» Convert weights into a weighted directed graph (“RFR feature
pathways network”)

Impact

» ldentify source-impact pathways from simulation and/or
observational data using a lightweight and relatively quick-to-
train tool, RFR

» Once a RFR pathway network is built, it can queried to answer
questions such as, “what is the most direct path from a source
to impact?” and “what is the relative strength of a given
pathway?”

Random Forest (RF): ensemble of decision trees
» Require training data comprised of pairs of inputs and outputs
» Average predictions produced by decision trees in each RF
feature splits
variable has on a given output variable
» If an input variable that has a high feature importance value were
accurately

prediction tasks.
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Random Forest Regressors (RFRs): Machine Learning (ML) predictive models

» Once trained, can predict the output given a set of input variables based on

Feature Importances: a measure of the predictive power that a particular input

removed, the ML model would have a harder time predicting the output

RFR is commonly used for and well-developed for regression, classification and

» Our approach extends RFR for purpose of discovering pathways by using it
to perform full pairwise analysis of input features and identify/rank

» We can convert the Feature Importances into a weighted directed graph
where the nodes are the a set of predetermined features of interest
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» How do we identify them when we move SAU™ N2
away from ground truth problems? ﬁ —

» Are they incorrect or is it an alternative WAN = EAN

pathway?
» How does it affect individual feature

importance weights?

Develop way to query the graph for the
best pathway chain from source to impact
» |t is our ultimate goal to identify pathway

chains

» Some pathway chains will be more
relevant than others

» There may be choke points within the
graph that all pathway chains go through
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Signature-based Clusters

kmeans(FLNT, num_clusters = 11), Timestep 20
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