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Abstract

Repro Samples method introduces a fundamentally new inferential framework that can be used to effectively
address frequently encountered, yet highly non-trivial and complex inference problems mvolving discrete or
non-numerical unknown parameters and/or non-numerical data. In this talk, we present a set of key
developments 1n the repro samples method and use them to develop a novel machine learning ensemble tree
model, termed principled random forests. Specifically, repro samples are artificial samples that are reproduced
by mimicking the genesis of observed data. Using the repro samples and inversion techniques stemmed from
fiducial inference, we can establish a confidence set for the underlymg (‘true’) tree model that generated, or
approximately generated, the observed data. We then obtain a tree ensemble model using the confidence set,
from which we derive our inference. Our development is principled and interpretable since, firstly, it is fully
theoretlcally supported and provides frequentist performance guarantees on both inference and predictions; and

econdly, - approach only assembles a small set of trees 1n the confidence set and thereby the m_',- ;l used 1s
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inference setting. Numerical results have demonstrated superior performance of ot m g
s e:x1st1ng single and ensemble tree methods. i
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