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Abstract

Process capability indices have been widely used in the manufacturing
industry for measuring process reproduction capability according to manufacturing
specifications. Most researches have been devoted to capability measures with
single quality characteristic. However, it is quite common that the manufactured
product involves more than one quality characteristic. Properties of the univariate
processes have been investigated extensively, but are comparatively neglected for
multivariate processes where multiple idependent characteristics are involved in
quality measurement. The concrete contributions of this dissertation are threefold.
First, we propose the approachi to caleulate the process yield using S, through
PCA for processes with correlated multiple.quality: characteristics. We present the
PCA method and the procedute of obtaining the lower confidence bound (LCB) for
the true process yield using S, through-the principal component analysis (PCA).
Second, we consider two commonly used multivariate capability indices MC, and
MC,, , to evaluate multivariate process-capability. We investigate the statistical
properties of the estimated MC, and obtain the lower confidence bound for MC, .
We also consider the problem of testing MC,, and provide critical values for
determining if a multivariate process meets the preset capability requirement. In
addition, an approximate confidence interval for MC,, is derived. A simulation
study was conducted to ascertain the accuracy of the approximation. Finally, we
consider the supplier selection problem based on manufacturing precision MC, in
which the processes involve multiple quality characteristics. We derive the
distribution of the corresponding test statistic, and calculate critical values required
for the comparison purpose. The proposed procedures are useful for the
practitioners to determine whether their production meets the present capability
requirement, and make reliable decisions in their in-plant applications involving
supplier selections.

Keywords: Process capability indices, quality characteristic, PCA, lower confidence
bound, hypothesis testing, critical value
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