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Abstract

In this work, a control chart for detecting increases in multivariate process
variation is proposed. The control chart is constructed based on the onesided
likelihood ratio test (LRT) for testing H,:4 =a, versus H,:4 3 &, and

at a,, where a is the covariance matrix of the quality characteristic vector of
interest and &, is the in-control process covariance matrix. For each case of &,



known and unknown, we derive the LRT statistic and then obtain the control limit of
the LRT-based control chart by the Monte Carlo method. A comparative simulation
study further shows that the proposed control chart outperforms the control chart
based on the two-sided LRT in terms of the average run length. The applicability and
effectiveness of the proposed control chart are demonstrated through a real example
and two simulated examples.

Keywords: Multivariate control chart ~ Process variation ~ One-sided likelihood ratio
test ~ bootstrap ~ Average run length
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This is a two-year project. So far, the project has been well executed. Three
graduate students have been well trained in this area of research. The research result
described above has been written up in a technical report (in English) and will be
submitted for publication to a well-known international journal fairly soon. The
control chart developed under this project is useful in practice. The continuing
research is on going. The schedule of the proposed research has been met, even is
ahead.

Currently, we are working on an extension of this research, studying the EWMA
version of the proposed control chart. The preliminary results show that the EWMA
control chart is more effective when the process variation shift is small. With both
charts available, more range of the variation shifts can be covered by the proposed
monitoring technique.
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