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Introductlon

PPM : defects are at the parts per million level
DPMU : defects per million units
DPMO : defects per million opportunities
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Example
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D ]

= Control Limit

Figure 1. TBE CUSUM example (h = 560000; &k = 73 473) with a shift from mean defect
rate from 10 to 18 PPM introduced at n = 200.
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Robustness study — Determlnlng hand k

" GFAIPARLE TR e A Sk
Th :

DPMU (in-control ARL = 100) DPMO (in-control ARL = 1000)
Shift k h k h
1.5 0.8 4.0 0.8 7.74
2 0.7 2.78 0.7 498
5 0.4 0.85 0.4 1.4
10 0.25 0.387 0.25 0.621

Table 1. Approprate values of k and 4.
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Robustness study Welbull distributior
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Robustness study - Weibull distributior

ey WY ETT

m DPMU
k h g=1 g=12 p=1.5 =2 g =25 pg=4
0.8 4.0 106 222 757 8444 142733 3.85x% 10’
0.7 2.78 106.7 258 1141 19 986 503 505 2.72 x 10"
0.4 0.85 106 313 1780 38 438 915367 1.41 x 10"
0.25 0.387 106.6 326 1846 35121 673167 4.3 x 10°
Table 2. In-control ARLS involving the Weibull distribution for DPMU.
0.8 4.0 1.5 22.5 25 30.7
0.7 2.78 2 12.8 13.5 14.1 14.4 14.6
0.4 0.85 5 4.7 4.8 4.8 4.8 438
0.25 0.387 10 3.1 3.1 3.1 3.1 3.1
Table 3. Out-of-control ARLs involving the Weibull distribution for DPMU.
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Robustness study - Weibull distributior
m DPMO

B=12 B=1.5

B=2

B =25

B =4

6343 893
15105836
15646 334

9433651

1.77 x 10°
5.2 % 10°

2.67 x 10°
998 751 015

sokoR

8.4 x 10"
1.62 % 10
1.13x 10"

Table 4.

In-control ARLs involving the Weibull distribution for DPMO.

Shift (req) p=12

B=15

B =25

55

25
7.6
4.7

=2

57

254
7.6 7.6
4.7 4.7

58
25.5

59

255
1.5
4.65

Table 5.
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Out-of-control ARLs involving the Weibull distribution for DPMO.
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Robustness study Welbull distributior
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Robustness study - Weibull distributior

m DPMU
k h B=1 p=12 B=15 p=2  B=25 B=4
08 4 0 106 222 157 8444 142 733 385 % 10°
0.7 2.78 106.7 258 1141 19986 503505 272 x 10"
0.4 0.85 106 313 1780 38438 915367 141 x 10"
025 0387 1066 326 1846 35121 673167 43 x 10°

Table 2. In-control ARLS involving the Weibull distribution for DPMU.

k h Shift (uy) B=1 AB=12 A=15 PAB=2 p=25 p=4
0.8 40 LS 22.5 25 27 29 30 30.7
0.7  2.78 2 12.8 13.5 14.1 14.4 14.6 14.6
04  0.85 5 47 48 48 48 48 48
025  0.387 10 3.1 3.1 3.1 3.1 3.1 3.1

Table 3. Out-of-control ARLs involving the Weibull distribution for DPMU.

g%ﬂf Hpegc 1 fipadn
TAY & 7 i&? % % System Reliability Lab

\...




normal distribution
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Figure 3. Various lognormal distributions.
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Robustness study — Lognormal distribution

m DPMU
k h o= 0.94 o= 0.974 o= 1.092 o=1.182
0.8 4.0 100 35 54 41
0.7 2.78 123 100 56 40
0.4 0.85 432 291 100 55
0.25 0.387 1712 1004 233 100

Table 6. In-control ARLs involving the lognormal distribution for DPMU.

k h Shift (itq) o = 0.94 o= 0.974 o =1.092 o=1.182
0.8 4.0 1.5 QD 20 18 16
0.7 2.78 2 12 12 11 10
0.4 0.85 5 4.5 4.5 44 43
0.25 0.387 10 3 3 3 2.8

Table 7. Out-of-Control ARLs Involving the Lognormal Distribution for DPMU.
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Robustness study — Lognormal distribution

m DPMO
k h a=0917 ag = (.9538 a = 1.0806 a=1.1716
0.8 7.74 1000 711 289 181
0.7 4 .98 1559 1000 316 177
0.4 1.4 16060 7468 1000 363
0.25 0.621 133576 50417 3774 1000
Table 8. In-control ARLs involving the lognormal distribution for DPMO.

k h Shift (1eq) o= 0.917 o = 0.9538 o = 1.0806 o= 1.1716
0.8 7.74 1.5 46) 45 41 38

0.7 4.98 2 23 22 21 20

0.4 1.4 5 7.3 7.3 7.1 7

0.25 0.621 10 4.6 4.6 4.5 4.4

Table 9. Out-of-control ARLs involving the lognormal distribution for DPMO.
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Robustness study — Lognormal distribution
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Conclusmns
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