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Abstract

Control charts have been used to monitor processes and detect abnormal behaviors.
However, most control charts establish their control limits when the distribution of the
observed data is normal . The bootstrap method is a nonparametric technique that does not
rely on the assumption of a distribution of the observed data. In this study we have been
used a bootstrap in multivariate T> control chart that can efficiently monitor a process
when the distribution of the observed data is non-normal or unknown .

A simulation study was conduct to evaluate the performance of the proposed control chart
and compare it with a traditional Hotelling'sT* control chart . The results showed that the
control chart using of the bootstrap performed better than the traditional T? control chart
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CASE o Desired (ARL-) F-dist Bootstrap
0.01 100.00 98.25100.05
0.9954() (1.0143)

0.02 50.00 42.1 49.57
(0.6987) (0.6541)
0.03 33.33 34.55 31.72
(0.4012) (0.5143)
0.04 25.00 25.07 24.36
(0.3323) (0.4015)
0.05 20.00 20.18 18.99
N (0.2221) (0.3532)
0.06 16.67 17.01 16.11
(0.1816) (0.2443)
0.07 14.29 14.51 14.33
(0.1351) (0.1665)
0.08 12.5 13.2 12.74
(0.1079) (0.1118)
0.09 11.11 11.57 10.95
(0.8223) (0.9559)
0.10 10.00 10.34 10.18
(0.7978) (0.8572)
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0.09 1L11 11.51 11.03
(0.0954)  (0.1088)
0.10 10.00 9.85 9.96
(0.0883)  (0.0997)
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CASE o Desired (ARL-) F-dist Bootstarp
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0.01 100.00 100.3277.31

(0.7522) (0.956)

0.02 50.00 37.44 51.61
(0.6068) (0.7412)

0.03 33.33 28.08 33.72
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0.04 25.00 21.43 24.39
(0.4022) (0.5239)

0.05 20.00 19.18 20.1
(0.3871) (0.4725)
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0.01 100.00 103.3650.88
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0.02 50.00 26.17 50.42
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0.03 33.33 18.79 32.96
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0.04 25.00 16.07 24.11
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Log N
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0.08 12.5 12.41 11.98
(0.0744) (0.0939)

0.09 11.11 11.76 11.05
(0.0660) (0.0829)

0.10 10.00 10.83 9.97

(0.0539) (0.0689)
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