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Process quality control, which prevents problems and risks that may occur in products and processes, has been recognized
as an important issue, and SPC techniques have been used for this purpose. Process Capability Index (PCI) is useful Statistical
Process Control (SPC) tool that is measure of process diagnostic and assessment tools widely use in industrial field. It has advantage
of easy to calculate and easy to use in the field. C, and Cy are traditional PCIs. These traditional C, and C, were used only
as a measure of process capability, taking into account the quality variance or the bias of the process mean. These are not
given information about the characteristic value does not match the target value of the process and this has the disadvantage
that it is difficult to assess the economic losses that may arise in the enterprise. Studies of this process capability index by
many scholars actively for supplement of its disadvantage. These studies to evaluate the capability of situation of various field
has presented a new process capability index. Cpm is considers both the process variation and the process deviation from target
value. And C,y is considers economic loss for the process deviation from target value. In this paper we developed an improved
Expected Loss Capability Index using Reflected Normal Loss Function of Spring. This has the advantage that it is easy to realistically
reflect the loss when the specification is asymmetric around the target value. And check the correlation between existing traditional
process capability index (Cp) and new one. Finally, we propose the criteria for classification about developed process capability

index.
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E, RNEL, when Symmetric
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Tolerance, c=0.5
m cy E, RNEL,
1 0.5 3.00 50.50 7.45
2 1.0 2.67 20.20 3.37
3 1.5 2.33 10.10 1.98
4 2.0 2.00 5.94 1.44
5 2.5 1.67 3.88 1.19
6 3.0 1.33 2.73 1.08

<Table 3> Example of C,
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<{Table 5> ANOVA Table of Regression Analysis when

, c E, RNEL, .
" o < : Symmetric Tolerance
1 0.5 1.50 20.80 3.88
2 1.0 1.33 13.00 2.78 Sum of | Degree of | Mean Significant
Model S F
3 15 117 8.00 2.00 quare | freedom |Square level
4 2.0 1.00 5.20 1.55 Regressi"“ 4929 1 4929 | 34435 | 0.004°
mode
5 2.5 0.83 3.59 1.29 Residual
esiaua
6 3.0 0.67 2.60 115 eror | 0573 4 0.143
Total 5.501 5
<Table 4> Example of C,, £, RNEL when Symmetric ‘dependent variable : RNEIL,

Tolerance, oc=1.5

bprediction value : (constant), G,

’ Con e RNEL, <Table 6> Model Summary when Symmetric Tolerance
1 0.5 1.00 10.90 2.61
2 1.0 0.89 8.38 2.27 Model R R? Ry Standard error
3 15 0.78 6.06 1.90 1 0.947* 0.896 870 37834
4 2.0 0.67 436 1.60 *prediction value : (constant), C ok
5 2.5 0.56 3.21 1.38
6 3.0 0.44 2.42 124 A9 FE ABAF = 09472 F SHASF AL
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<Table 8> Upward Shift Example of ¢, RVEL, when
Asymmetric Tolerance, o=1.0

Class ELCI
0 - RNELy> 3.98
1 3.98 > RNELy> 2.90
2 2.90 > RNEL,> 1.84
3 1.84 > RNELy> 0.79
4 0.79 > RNELq -
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1 Cy RNEL,
1 0.5 1.50 5.44
2 1.0 1.33 4.54
3 1.5 1.17 3.36
4 2.0 1.00 2.55
5 2.5 0.83 2.07
6 3.0 0.67 1.78
7 35 0.50 1.61
8 4.0 0.33 1.52
9 4.5 0.17 1.46
10 5.0 0.00 1.44
11 5.5 0.00 1.42
12 6.0 0.00 1.41

<Table 9> Downward Shift from Target Value Example of

Gy, BNEL, when Asymmetric Tolerance, o =1.0
u Cy, RNEL,
1 -0.5 1.50 3.36
2 -1.0 1.33 2.28
3 -1.5 1.17 1.67
4 2.0 1.00 1.34
5 2.5 0.83 1.16
6 -3.0 0.67 1.07
7 -3.5 0.50 1.02
8 -4.0 033 1.00
5 e BfolMet 2ol RNEL S TH i VI
=& 7] 918 <Table 8>°] HolE & ngo= ¢, 9t

) A48 Pl em 1 A= o) <Table
10>, <Table 11>3} 7t}

<Table 10> ANOVA Table of Regression Analysis when
Asymmetric Tolerance

Model Sum of | Degree of | Mean F Significant
Square | freedom | Square level
Regression | -5 |5 1 15.156 | 28.906 |  0.000b
model
Residual 5 ) 13 10 0.524
error
Total 20.399 11

‘dependent variable : RNEIL,

b ..
prediction value :

(constant), G,
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{Table 11> Model Summary when Asymmetric Tolerance
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