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to be modi“ed, the basic idea of combining different charts Zhou, S., Sun, B. and Shi, J. (2005) An SPC monitoring system for cycle-

together to improve the performance remains unaltered. basedwavdorm signals usingHaar transform. IEEE Transactions
on Automation Science and Engineerin@n press).
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Proof of Proposition 1. Firstly, consider the two-
dimensional case. Without loss of generality, we assume
that the mean ofF is located at @z, 0). The control limit of
the combined control charts, denoted a€py , isthe contour
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Since is “xed, we will have dS,/dr = 0. Therefore:
dc . Cexp(Sr?/2 r exp(Sc?/ 2
de_o Cewria) v, ewdr2)
r2scz . . r2sc?
x erf S erf _— A5
> > (A5)
Following very similar steps, we have that:
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r 2 2 2
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c ra3sxf q . .
1= —exp S= (Xl S d1)2+ X22 dxq1dxo.
Sr §r28x2 2 2

Substituting Equation (A5) into Equation (A6) we have:

di expSd?Sry¥2 ¢ ,
21 L  (exp(dix1) S exp (cdh))
dr 2 Sr
X %dxy (A7)
rzsxz 2

Clearly, sincex; < ¢ becausex; [Sr, ¢), the integrand in
Equation (A7) is always less than zero except for one data
point. Hence, we can conclude that d;/d r < 0.

It is straightforward to extend the result into a higher-
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The projected marginal two-dimensional distribution is still
normal (Johnson and Wichern, 1998). Because the control
limit of the univariate projection chart is perpendicular to
the direction vector of 1, the control limit of the u?" chart
on the S plane is a line. Therefore, the multi-dimensional
problem is reduced to a two-dimensional case. The same
results hold.
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