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Appendix A. Derivation of a multivariate control chart criterion
using interpoint distances.

Let x, betheithobservationinasetof i =1, ..., t pointsonvariablek fork =1, ..., p

t-1

variablesand let X, :%é X, and X, =& A X, - Wewish to obtain the following
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criterion: d, :Jé ket (X = Xy)? using only inter-point distances,

First, define two quantities which can be obtained using only inter-point distances: the
sum of squared distances from the points to their centroid for the first (t - 1) points:
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Now, we can write:
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and expanding the sguare this gives:
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Recognizing the first term in therhs of the expression, we have:
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Next, we can smplify the following expression (X ,y, - X,) t©
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and plugging this quantity where appropriate into Eq. A.5, we have
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which, rearranging, gives
dtz :t_Ll(SS[ - Sstl) (A-8)

Q.ED.






