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e Monitoring the dispersion matrix of
high-dimensional processes in phase 2.
e Equipping the edge-compensated
likelihood ratio diagram for double
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e Discovery of any dichotomy of sparse
and non-scattered changes of the
covariance matrix
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Given the manufacturer's obligation to meet expectations and financial
constraints, monitoring a large number of quality characteristics with a
limited sample size poses a significant challenge for researchers in statistical
quality control. According to recent research, multivariate charts based on
double sampling are developed under the assumption that the number of
quality characteristics is less than the sample size. The objective of this
paper is to monitor the dispersion matrix of high-dimensional processes
using a combination of the ridge penalized likelihood ratio statistic and
double sampling method. To evaluate the performance of the proposed
chart, we first introduce seven out-of-control scenarios, which include three
combined diagonal/non-diagonal patterns, two diagonal patterns, and two
non-diagonal patterns. We then extract the run length properties and the
expected value of the sample size associated with the proposed chart
through simulation experiments. The simulation results indicate that, across
all three pattern categories mentioned, the proposed chart's sensitivity in
detecting disturbances in the covariance matrix improves as the magnitude
of shifts in its components increases. The simulation results further indicate
that as the number of components influenced by the assignable cause in the
covariance matrix decreases, the proposed control chart can detect process
disturbances over a longer period.
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