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ABSTRACT

Multivariate control chart is used for control several related characteristics
simultaneously. Since the covariance structure measures the linier association
between two characteristics, multivariate contrel procedures should consider
the covariance structures among the controlled characteristics. One of the
persistent problems in multivariate control chart procedures is the
interpretation of out of control signal, that is, to interpret which
characteristic(s) responsible for the -ignal. This thesis analyzes the effects of
changes in covariance structure to the performance of Hotelling’s 7% and
M control charts, with theirs interpretation methods respectively. The
simulation results show that the performance of Hotelling’s 7'* control chart is
affected by the changes in covariance structure, while the performance of M

control chart is not. The simulation results also show that the performance of

Hotelling’s 7 control chart is better than the performance of M control chart.
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LIST OF NOTATIONS

p = number of characteristics (variables)
n = sample size

m = replication number

[ = replication variable
/= sample size variable

k = characteristic variable

X =sample mean

M =process mean (target)

X = observation matrix

2 =population covariance matrix

>.7" =inverse of covariance matrix

r = correlation coefficient

R = correlation coefficient matrix

T? =statistic of Hotelling’s control chart

T;, =statistic of Hotelling’s control chart without kth variable

d, =the kth statistic of the Montgomery’s method
M = statistic of M control chart

C, . =critical region with type I error (&)

V' = method condition (contains TRUE or FALSE)
E = method efficiency

‘ = matrix transpose operation

A= eigenvalue





