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Control Chart is a graph which dots the characteristic values of a process. It is the tool of statistical technique to keep a

process in controlled condition. It is also used for investigating the state of a process. Therefore many companies have used

Control Chart as the tool of statistical process control (SPC). Products from a production process represent accidental dispersion

values around a certain reference value. Fluctuations cause of quality dispersion is classified as a chance cause and a assignable

cause. Chance cause refers unmanageable practical cause such as operator proficiency differences, differences in work environment,

etc. Assignable cause refers manageable cause which is possible to take actions to remove such as operator inattention, error

of production equipment, etc. Traditionally = — R control chart or z —s control chart is used to find and remove the error

cause. Traditional control chart is to determine whether the measured data are in control or not, and lets us to take action.
On the other hand, RNELCC (Reflected Normal Expected Loss Control Chart) is a control chart which, even in controlled state,
indicates the information of economic loss if a product is in inconsistent state with process target value. However, contaminated

process can cause control line sensitive and cause problems with the detection capabilities of chart. Many studies on robust

estimation using trimmed parameters have been conducted. We suggest robust RNELCC which used the idea of trimmed parameters

with RNEL control chart. And we demonstrate effectiveness of new control chart by comparing with ARL value among traditional

control chart, RNELCC and robust RNELCC.
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<Table 1> p, ARL Values in a Case of Mean Shift

A, z R RNEL | Robust RNEL
0.5 0.126 0.068 0.132 0.184
p 1.0 0.273 0.074 0.310 0.418
1.25 0.445 0.069 0.488 0.674
0.5 7.94 14.71 7.58 543
ARL 1.0 3.66 13.51 3.23 2.39
1.25 2.25 14.49 2.05 1.48
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<Figure 1(A)> Robust RNELCC for N(0.5, 1%)
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<Figure 1(B)> Robust RNELCC for N(1.0, 1?)
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<Figure 1(C)> Robust RNELCC for N(1.25, 1)
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<Table 2> p, ARL Values in a Case of Variance Shift
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<Figure 2(A)> Robust RNELCC for N(0, 1.25%)
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<Figure 2(B)> Robust RNELCC for N(0, 1.5
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<Figure 2(C)> Robust RNELCC for N(0, 1.75%)
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<Table 3> p, ARL Values in a Case of Mean and Variance Shift

A 5 R | RNEL | Robust RNEL S R | RNEL | Robust RNEL
P 15 | 0141 | 0237 | 0203 0.246 1)255
175 | 0208 | 0257 | 0252 0.395 | oass | 0139 | 0243 0.251
ARL | 125 | 422 | 1754 5.65 P 1.25,
ARL | 15 709 | 422 | 493 4.07 {5 | 0480 | 0.195 | 0513 0.528
175 | 481 | 389 | 397 253 125 gasa | 0204 | 0562 0581
05,
<Figure 2(A)>~<Figure 2(C)>¥ &4 2] Axwslol| u} 125 | 99 | 85 | 582 5.56
2 ZW2E RNELCCY E}A oFAfolt} Hiwsle] 4 O ] s:2 | 9 | 4an 3.98
; = s . . ARL :
-9} mpATIA 2 AT WEleo] SRR BHEE A 125 [ oo | sas | o1s 1.89
So] B AN AR Fodoza FA Wl €3 T35
“o] Zolx AL BolE 2 ). el 207 | 340 |18 172




16 Hyeung—Jun Lee - Young—Bae Chung

ok T B W gelw v

e
S AolE Holm 98¢ FAY & gtk

80.0
70.0
60.0
50.0
40.0
300
200
100

0.0

123456 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
— EL(bar X_i T)bar EL(bar Xi, T) --—UCL

<Figure 3(A)> Robust RNELCC for N(0.5, 1.25%)
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<Table 4> Performance Comparison of the Trimmed Ratio
Changes in a Case of Mean Shift
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<Figure 3(B)> Robust RNELCC for N(0.5, 1.52)

A ol
" 0.1 0.15 0.2

0.5 0.119 0.148 0.171

p 1.0 0.312 0.360 0.398
1.25 0.559 0.616 0.656

0.5 8.40 6.76 5.85

ARL 1.0 3.21 2.78 2.51
1.25 1.79 1.62 1.52
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<Figure 3(C)> Robust RNELCC for N(1.25, 1.5?)
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<Figure 3(D)> Robust RNELCC for N(1.25, 1.75%)
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<Table 5> Performance Comparison of the Trimmed Ratio
Changes in a Case of Variance Shift

A a
" 0.1 0.15 0.2

0.5 0.179 0.197 0.203

p 1.0 0.209 0.230 0.238
1.25 0.353 0.376 0.386

0.5 5.59 5.08 4.93

ARL 1.0 4.78 435 4.20
1.25 2.83 2.66 2.59

<Table 6> Performance Comparison of the Trimmed Ratio
Changes in a Case of Mean and Variance Shift

A A e
e 0.1 0.15 0.2
0.5, 1.25 0.187 0.188 0.184
> 0.5, 1.5 0.260 0.262 0.256
125, 1.5 0.537 0.540 0.534
125, 1.75 0.590 0.594 0.587
0.5, 1.25 5.35 5.32 5.43
ARL 0.5, 1.5 3.85 3.82 3.91
125, 1.5 1.86 1.85 1.87
125, 1.75 1.69 1.68 1.70
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