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Abstract

In many industrial multivariate quality control applications, when the process is out of control,
the offset usually occurs only in a small part of the covariance matrix, which calls that the offset of
the covariance matrix is sparse. In view of this reality, this paper proposes an EWMA(E_ALT) con-
trol chart based on adaptive lasso threshold, and obtains the average running chain length index
of the control chart at different offsets through Monte Carlo simulation, and the experimental re-
sults prove that its monitoring efficiency is high under medium and small offsets. The parameters
contained in the chart are then further optimized to improve chart performance.
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Figure 1. ARL comparison of E_ ALT and ALT norm control chart when shift in diagonal elements (ARLy, =200, n=15,

p=15)
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Figure 2. ARL comparison of E_ALT and ALT norm control chart when shift in off-diagonal elements (ARL, =200, n=15,
p=15)
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Figure 3. ARL comparison of E_ ALT and ALT norm control chart when shift in diagonal and oft-diagonal elements (ARL,
=200, n=15, p=15)
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Table 1. ARL performance of E_ ALT accordingto ¢ (ARL;=200, n=15, p=15, 1=0.5, n=4)
F 1. XTEMNLSH B E ALT #55IE ARL F-I(ARL, =200, n=15, p=15, 1=05, n=4)

I @
0.5 1 1.5 2
0.2 4.47 5.40 8.21 12.75
0.4 1.28 1.39 1.75 2.56
Zoct 0.6 1.02 1.04 1.11 1.29
0.8 1 1 1.01 1.04
1.0 1 1 1 1
0.2 117.68 121..97 123.84 128.53
0.4 52.91 54.34 55.20 57.31
Zocs 0.6 23.25 23.84 23.93 24.44
0.8 11.92 11.74 11.82 12.18
1.0 6.93 6.91 6.93 7.07
0.2 178.87 182.55 183.02 188.32
0.4 112.23 117.21 117.44 117.62
Zocs 0.6 46.78 47.94 45.10 43.65
0.8 17.61 17.54 15.33 13.95
1.0 7.27 6.96 5.97 5.50
0.2 70.98 78.38 89.03 113.29
0.4 11.60 12.43 15.96 22.50
Zocs 0.6 3.88 4.03 4.76 6.73
0.8 2.09 2.13 2.46 3.29
1.0 1.49 1.53 1.65 2.18
0.2 38.71 42.31 47.63 56.45
0.4 7.91 8.37 9.51 11.35
Zocs 0.6 3.14 3.24 3.61 4.15
0.8 1.90 1.94 2.08 2.34
1.0 1.44 1.49 1.54 1.67
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Continued
0.2 150.88 156.86 161.06 169.78
0.4 52.88 56.72 59.25 63.97
Zoce 0.6 13.48 13.56 14.34 15.67
0.8 4.48 4.11 4.80 5.24
1.0 2.23 2.51 2.34 2.53
Table 2. ARL performance of E_ ALT accordingto 77 (ARL, =200, n=15, p=15, 1=0.5, p=1)
F# 2. XTHEHESH 7 B E_ALT #£#IE ARL RIU(ARL, =200, n=15, p=15, 1=05, ¢=1)
Zoc é
2 4 6 8 10
0.2 6.50 5.40 4.92 4.78 4.67
0.4 1.53 1.39 1.34 1.32 1.30
Zoci 0.6 1.06 1.04 1.03 1.03 1.02
0.8 1 1 1. 1 1
1.0 1 1 1 1 1
0.2 124.21 121..97 120.50 119.99 118.49
0.4 54.75 54.34 53.90 54.10 54.63
Zoc2 0.6 23.86 23.84 24.20 23.61 23.82
0.8 11.81 11.74 12.01 11.87 11.87
1.0 6.85 6.91 6.91 6.97 6.97
0.2 179.77 182.55 182.79 178.86 178.28
0.4 116.74 117.21 114.41 112.70 113.14
Zocs 0.6 45.84 47.94 47.00 46.85 48.52
0.8 16.06 17.54 17.35 17.45 17.89
1.0 6.40 6.96 7.15 7.20 7.25
0.2 84.05 78.38 74.42 71.78 72.66
0.4 14.18 12.43 12.29 11.84 12.01
Zocs 0.6 4.39 4.03 3.90 3.82 3.90
0.8 2.35 2.13 2.08 2.06 2.08
1.0 1.60 1.53 1.49 1.49 1.49
0.2 45.30 42.31 41.58 40.56 39.96
0.4 9.07 8.37 8.17 7.98 7.97
Zocs 0.6 3.40 3.24 3.12 3.16 3.15
0.8 2.02 1.94 1.91 1.93 1.91
1.0 1.51 1.49 1.46 1.47 1.46
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Continued
0.2 159.60 156.86 157.37 150.84 152.98
0.4 57.46 56.72 55.25 54.05 54.83
Zocs 0.6 13.75 13.56 13.60 13.42 13.24
0.8 4.66 4.11 4.58 4.51 4.50
1.0 2.28 2.51 2.23 2.23 222
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