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The conventional method (1/5)
Estimating process parameter
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The conventional method (2/5)

The Individual and overall false-alarm rates
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The conventional method (3/5)

Table I. The individual false-alarm rate, *, and the overall false-alarm rate, &, for various values of m

and n when k=3, assuming m tests are independent
m n cam o x
30 5 0.9979 0.0028
30 10 0.9991 0.0025 0.0719
30 15 0.9994 0.0024 0.0698
50 5 0.9988 0.0027 0.1278
50 10 0.9994 0.0026 0.1207
50 15 0.9996 0.0025 0.1187
100 5 0.9994 0.0027 0.2381
100 10 0.9997 0.0026 0.2318
100 15 0.9998 0.0026 0.2300
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The conventional method (4/5)

Excessive false-alarm rates

Table II. The individual false-alarm rate, «™*, for the case of k=3 and n=5. p is the proportion of the
out-of-control process with shift size d=(u; —
0 p=0.1 p=0.2 p=0.3 p=0.4 p=0.5
04 0.002807 0.003132 0.003692 0.004511 0.005626
0.8 0.003132 0.004511 0.007085 0.011274 0.017670
1.2 0.003692 0.007085 0.014152 0.027032 0.048630
1.6 0.004511 0.011274 0.027032 0.058338 0.112921
2.0 0.005626 0.017670 0.048630 0.112921 0.222454
24 0.007085 0.027032 0.082262 0.196726 0.375729
2.8 0.008945 0.040260 0.130995 0.310087 0.551913
3.2 0.011274 0.058338 0.196726 0.445186 0.718270
3.6 0.014152 0.082262 0.279258 0.587040 0.847300
4.0 0.017670 0.112921 0.375729 0.718270 0.929508
La** =P(X >UCL or X < LCL\y:,uo):l—CD(\/ﬁp5+ k)+CD(\/ﬁp5—k)
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The conventional method (s/5)

Table IIl. The detecting power of an individual test, 1—**, for the case of k=3 and n=5. p is the

proportion of the out-of-control process with shift size 0= (u; —pug)/ ao
0 p=0.1 p=0.2 p=0.3 p=0.4 p=0.5
04 0.014152 0.011274 0.008945 0.007085 0.005626
0.8 0.082262 0.058338 0.040260 0.027032 0.017670
1.2 0.279258 0.196726 0.130995 0.082262 0.048630
1.6 0.587040 0.445186 0.310087 0.196726 0.112921
2.0 0.847300 0.718270 0.551913 0.375729 0.222454
24 0.966368 0.902038 0.775353 0.587040 0.375729
2.8 0.995792 0.977720 0.916621 0.775353 0.551913
3.2 0.999709 0.996778 0.977720 0.902038 0.718270
3.6 0.999989 0.999709 0.995792 0.966368 0.847300
4.0 1.000000 0.999984 0.999445 0.991023 0.929508

21— f** =P(X >UCLo or X < LCLo|p= 1) =1-@(—\n (1~ p)5+k)+®(~n (1- p)5-k)
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New strategy and the OAAT method for Phase | analysis (1/5)

Criteria for performance evaluation
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New strategy and the OAAT method for Phase | analysis (2/5)
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New strategy and the OAAT method for Phase | analysis (3/5)

An illustrative simulation study of discard-all practice

Table IV. P, Ry, and Ry of the discard-all procedure based on 1000000 replications for various values
of mq and & when m=30, n=5, and k=3
I & F" ;I"D.-"rmg .ﬁ] / m
0 0 0.0828/30 o0
3 (10%) 0.4 0.1104 0.0769/27 0.0426/3
0.8 0.2853 0.0867/27 0.2478/3
1.2 0.6530 0.1011/27 0.8394/3
1.6 0.9336 0.1241/27 1.7609/3
2 0.9965 0.1539/27 2.5399/3
24 1 0.1940/27 2.8986/3
2.8 1 0.2445/27 2.9872/3
3.2 1 0.3085/27 2.9991/3
3.6 1 0.3864/27 3.0000/3
4 1 0.4820/27 3.0000/3
6 (20%) 0.4 0.1322 0.0767/24 0.0684/6
0.8 0.3651 0.1101/24 0.3512/8
1.2 0.7590 0.1726/24 1.1836/6
1.6 0.9729 0.2742/24 2.6721/6
2 0.9995 0.4276/24 4.3063/6
24 1 0.6549/24 5.4090/6
2.8 1 0.9736/24 5.8643/6
3.2 1 1.4109/24 5.9802/6
3.6 1 1.9864/24 5.9981/6
4 1 2.7252/24 5.9999/6
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New strategy and the OAAT method for Phase | analysis (/5)

Table IV. B, Ry, and R; of the discard-all procedure based on 1000000 replications for various values
of my and & when m=30, n=35, and k=3
m d p ﬁ'ur’fmg ﬁ'] fﬂ‘I‘]
9 (30%) 0.4 0.1442 0.0784/21 0.0815/9
0.8 0.3926 0.15314/21 0.3652/9
1.2 0.7664 0.3005/21 1.1841/9
1.6 0.9715 0.5729/21 2.7942/9
2 0.9994 1.0277/21 4.9658/9
24 1 1.7382/21 6.9747/9
2.8 1 2.7604/21 8.2450/9
3.2 1 4,1422/21 8.7973/9
3.6 1 5.8693/21 8.9612/9
4 1 7.8960/21 8.9948/9
12 (40%) 0.4 01521 0.0829/18 0.0870/12
0.8 0.3979 0.2054/18 0.3276/12
1.2 0.7475 0.4906/18 0.9919/12
1.6 0.9582 1.0576/18 2.3681/12
2 0.9983 2.0402/18 4.5105/12
24 1 3.5516/18 7.0427/12
2.8 1 5.5863/18 9.2968/12
3.2 1 8.0168/18 10.8186/12
3.6 1 10.5676/18 11.5927/12
4 1 12.9224M18 11.8906/12
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New strategy and the OAAT method for Phase | analysis (s/5)

The OAAT method
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The performance of the OAAT procedure (1/5)

Controlling the individual false-alarm rate

Table V. Average numbers of false alarms, ﬁﬂ, of the discard-all procedure and the OAAT procedure

when all the samples are in control for various combinations of m and n. Here k=3
m n Discard-all OAAT
30 5 0.0834 0.0818
30 10 0.075 0.0738
30 15 0.0726 0.0716
50 5 0.1384 0.1362
50 10 0.1291 0.1273
50 15 0.1271 0.1254
100 5 0.2749 0.2711
100 10 0.2651 0.2617
100 15 0.2639 0.2606
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The performance of the OAAT procedure (2/5)

| m=350, m_l:_S_ | m:SD,_.mlz_ll;l | szD’,nLl:-]? | m=350, ml:_ZEl'
08 | 08 / 08 | '
T 06 | T 06 T 06 f
0.4 04 04 |
0.2 r 02 r _ 02 r
0 0 : : : 0
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
o1 m=>50, m1=5 | m=50, m1=10 . m=50, ml=15 | m=50, m1=20
0.08 0.8 - 08 r 08 r
< 0.06 | S oe k- T o6 So6 |
0.04 04 - 04 r , 04 r
0.02 et 02 1 02 // 02
o Leerertrl, .| 0 Le o b tTT L 0 et 1L 0
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

Figure 1. R1/m (74) and Ro/mg (1) for various combinations of m and my (n=5) when k=3. The x-axis is the shift size d. The solid line with diamonds
corresponds to the discard-all procedure and the dashed line with triangles corresponds to the OAAT procedure. This figure is available in colour online at
www.interscience.wiley.com/journal/gre
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Figure 2. Ry/m {74) and Ro/ myg {Vg) for various combinations of m and my (n=15). The x-axis is the shift size J. The solid line with diamonds
corresponds to the discard-all procedure and the dashed line with triangles corresponds to the OAAT procedure. This figure is available in colour online at
www.interscience.wiley.com/journal/qre
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The performance of the OAAT procedure (4/5)

Controlling the overall false-alarm rate
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Figure 3. R1/m (1) and .ﬁgf my (V) for various combinations of m and nmq (n=5) when the overall false-alarm-rate o is controlled at 0.05 by

Bonferroni‘s adjustment. The x-axis is the shift size d. The solid line with diamonds corresponds to the discard-all procedure and the dashed
line with triangles corresponds to the OAAT procedure. This figure is available in colour online at www.interscience.wiley.com/journal/gre
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The performance of the OAAT procedure (5/5)
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Figure 3. R1/m () and Ry/myg (}g) for various combinations of m and my (n=5) when the overall false-alarm-rate o is controlled at 0.05 by

Bonferroni‘s adjustment. The x-axis is the shift size d. The solid line with diamonds corresponds to the discard-all procedure and the dashed
line with triangles corresponds to the OAAT procedure. This figure is available in colour online at www.interscience.wiley.com/journal/gre
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Summary and concluding remarks
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