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In this project, we consider the problem of detecting variation increases in multivariate
processes. Consider the one-sided hypotheses testing H,:X =X, versus H,:X>X%; and
L #ZX,,where X isthe covariance matrix of the multivariate quality characteristic of interest
and X, isthe corresponding in-control covariance matrix.

In the first year of the project, we derive the likelihood ratio statistic and propose two
Shewhart-type control charts for the cases of X, known and unknown, respectively. A
comparative simulation study further shows that the proposed control charts outperform the
control charts based on the two-sided likelihood ratio statistic in terms of the average run
length. The applicability and effectiveness of the proposed control charts are demonstrated
through a real example and two simulated examples.

In the second year of the project, we propose and study the EWMA version of the
Shewhart-type charts derived from the first year project. The performances of the control
charts are studied via the average run length behavior. The effect of the EWMA parameter A
is also studied. Simulation studies show that the EWMA control charts are more sensitive
than their Shewhart-type counterpart for small to moderate increases on the process
variability.

Keywords: Multivariate control charts, Process variation, One-sided likelihood ratio test,
Bootstrap, Average run length, Shewhart-type control charts, EWMA control
charts
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