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Six Sigma is a philosophy and systematic methodology for quality improvement. It encourages continuous quality improvement

efforts to achieve the ideal goal of 6o. Sigma(c) is a statistic representing the standard deviation of the normal distribution,

and 60 level means a level where the tolerance of the specification is six times the standard deviation of the process distribution.

In terms of the defective rate, the 6o level achieves the 0.002 defectives per one million units. However, in the field, the 6o

level is used in the sense of achieving 3.4 defects per one million opportunities, which shows a large gap from the 6o level

in the statistical viewpoint. This is because field practitioners accept a 1.50 shift of the mean of process when calculating the

defective rate under sigma level. It said that the acceptance of 1.5¢ shift of the mean is from experience, but there is no research

or theoretical explanation to support it logically. Although it is a non-scientific explanation based on experience, considering

that there has been no objection to the 1.50 shift for a long time and it is rather accepted, it is judged that there is a reasonable

basis for the 1.50 shift. Therefore, this study tries to find a reasonable explanation through detective power of control chart

via the run-rules to the 1.50 shift empirically recognized by practitioners.
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<Figure 1> The Concept of Six Sigma
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<Table 1> Probabilities of Detecting Changes in p Versus
Subgroup Size[4]

shift in 1 subgroup size(n)
3 4 5
0.50 0.0164 0.0228 0.0299
1.00 0.1024 0.1587 0.2225
1.50 0.3439 0.5000 0.6384
2.00 0.6787 0.8413 0.9295
2.50 0.9083 0.9772 0.9952
3.00 0.9860 0.9986 0.9999
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<Table 2> o-shift Changes in a Versus Subgroup Size[20]

. * 1 0.0027 0.01 0.05
4 1.5000 1.2879 0.9800
5 1.3416 1.1519 0.8765
6 1.2247 1.0516 0.8002
7 1.1339 0.9736 0.7408
8 1.0607 0.9107 0.6930
9 1.0000 0.8586 0.6500
10 0.9487 0.8145 0.6198
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<Figure 6> X-control Chart Zones and Associated
Probabilities under p+1.50 Shift
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<Table 3> Probabilities of Detecting with Respect to the # of Point Versus Subgroup Size under Control Chart

subgroup size # of point(sampling)

k=1 k=2 k=3 k=4 k=5

- P, (m) 0.0668 0.1208 0.1492 0.4057 0.6022
P, (m) 0.0668 0.1876 0.3368 0.7425 > 1.0000

- P, (m) 0.1898 0.2823 0.2624 0.3602 0.2994
P, (m) 0.1898 0.4721 0.7344 > 1.0000 > 1.0000

I P, (m) 0.3439 03710 0.2334 0.1483 0.0705
P, (m) 0.3439 0.7148 0.9482 > 1.0000 > 1.0000

. P, (m) 0.5000 0.3665 0.1435 0.0383 0.0102
P, (m) 0.5000 0.8665 > 1.0000 > 1.0000 > 1.0000

<Table 4> Probabilities of Detecting with Respect to the # of Sample Versus Subgroup Size under Control Chart

subgroup size # of sample
1 2 4 5 6 7 8 9
— P, (m) 0.0668 0.1208 0.1492 0.4057 0.6022
P,.(m) | 00668 0.1876 0.3368 0.7425 >1.0000
- P, (m) 0.1898 0.2823 0.2624 0.3602
P, (m) 0.1898 04721 0.7344 >1.0000
- P, (m) 0.3439 03710 02334
P, (m) 0.3439 0.7148 0.9482
- P, (m) 0.5000 0.3665
P, (m) 0.5000 0.8665
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