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Statistical monitoring methodologies are constantly evolving to cope with various data complex-
ities, non-standard situations and related questions that often arise in modern day applications.
These questions, for example, relate to the speed of data collection, multi-dimensionality and
distributional assumptions. In this context, researchers in the Statistical Process Monitoring
(SPM) literature have recently considered Statistical Learning (SL) techniques as viable means to
define models under more practical assumptions, and thus to allow setting up control charts
for monitoring process stability in a variety of situations. However, a rigorous investigation of
some of the key issues related to the implementation of the SL based control charts, supporting
on-line (Phase Il) SPM, has been lacking and is much needed. As a first step in this direction,
here we consider a control chart based on the Isolation Forest (IF), an unsupervised SL technique
running an ensemble of decision trees, which has recently been extended to the SPM area.
We examine key implementation issues related to the selection of a proper Phase | reference
sample, as it strongly influences the model trained to construct the control chart and its statis-
tical performance properties. Our results show that correctly running an IF control chart is a
challenging task, needing careful attention by the practitioners. In particular, a huge Phase |
sample size and a careful check of the reference sample stability are required to maintain the
in-control performance of the control chart at the anticipated target level, and to prevent a
significant deterioration of the chart’s shift detection capability.
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