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A Study of Demerit-EWMA Control Charts

Gyo-Young Chol) + Young-Mok Jeon2

Abstract

In this paper, we present an effective method for process control using
the Demerit-EWMA control chart in the process where nonconforming
units or nonconformities are occurred by various types.

We compare performance of Demerit control chart, Demerit-CUSUM
control chart and Demerit-EWMA control chart based on the average run
length(ARL).

Keywords : Average run length, Demerit control charts,
Demerit-EWMA control charts
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[3 1] u@kol e 4,9 =3
A
_ A Az A3 Ay
u
0.2 0.00124223 | 0.00124224 | 0.00124227 | 0.00124230
1.0 0.00621118 | 0.00621118 | 0.00621118 | 0.00621120
1.8 0.01118012 | 0.01118013 | 0.01118013 | 0.01118020
[3£ 2] 1=0.05, ¢p=0.2 & W ¥=e] ARL v]aL

Shewart#+] = Demerit-CUSUM | Demerit—-EWMA

e = uy=
Shift Ay M3k, W8k a, W1k, Esk g, WbEk |4, s
1.00 4, 49.5790 49.4755 (H=3.45) | 49.3166 (h=0.092)
1.25 p, 32.3754 | 49.4001 | 39.5594 | 48.2026 | 35.9399 | 44.6246
1.50 g, 22,9414 | 49.1951 | 29.1647 | 34.6309 | 24.5212 | 28.2156
L75 p, 177592 | 487209 | 22.1058 | 25.0910 | 17.615 | 19.4076
2.00 g, 14.1973 | 46.8835 | 17.8085 | 19.4752 | 13.776 | 14.4951
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[3 3] 1=10.05, po=1.0 ¢ W #&=2] ARL W]
Shewart ] Demerit-CUSUM | Demerit—-EWMA
e g
Shift A, Wk, Wsh|q, sk, We| 4, ¥skp, W
1.00 4, 121.4780 121.5360 (H=12.7) |121.1780 (h=0.277)
1.25 p, 46.8517 | 60.7687 | 43.1459 | 49.7780 | 35.5251 | 38.3772
1.50 4, 23.9535 | 47.7400 | 25.8849 | 26.2767 | 16.7339 | 17.1868
L75 p, 13.9120 | 25.8365 | 17.7682 | 17.9466 | 11.0038 | 11.0269
2.00 g, 9.3141 | 20.2528 | 13.6502 | 13.5830 | 8.356 8.2388
[ 4] 2=0.05, o= 1.8 & W #e=e] ARL W]
Shewart#ha] Demerit-CUSUM | Demerit—-EWMA
e e
Shift Ay W3 A, WEk ) WEk ), WEk WEk iy, W
1.00 g, 139.0820 139.465 (H=18.39) |138.7970 (h=0.384)
1.25 u, 42.3962 | 67.5602 | 40.3816 | 40.8966 | 27.3862 | 28.4265
1.50 g, 18.3525 | 35.3931 | 21.2339 | 21.4093 | 12.7897 | 12.8037
L75 u, 10.0462 | 19.6991 | 14.4229 | 14.3820 | 85129 | 8.3923
2.00 6.2621 | 11.5732 | 10.9851 | 10.8997 | 6.5559 | 6.4222
[ 5] A=0.1, #y=10.2 & = &A= ARL H]
Shewart#h] &= Demerit-CUSUM | Demerit-EWMA
e = uy =
Shift Ay B8, s, s, bE |, wE |, WbE
1.00 g, 49.5790 49.4755 (H=3.45) | 49.6118 (h=0.151)
1.25 u, 32.3754 | 49.4091 | 39.5594 | 48.2026 | 32.1454 | 38.7072
1.50 g 229414 | 49.1951 | 29.1647 | 34.6309 | 21.4646 | 25.4627
L75 u, 17.7592 | 487209 | 22.1058 | 25.0910 | 155095 | 18.0616
2.00 14.1973 | 46.8835 | 17.8085 | 19.4752 | 12.1799 | 13.8084
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Shewart¥# & = - e
Shift A, Wk, Wsh|q, sk, We| 4, ¥skp, W
1.00 4, 121.4780 121.56360 (H=12.7) [121.8450 (h=0.449)
1.25 p, 46.8517 | 60.7687 | 48.1459 | 49.7780 | 34.6586 | 39.5416
1.50 4, 23.9535 | 47.7400 | 25.8849 | 26.2767 | 15.8581 | 17.1547
L75 p, 13.9120 | 25.8365 | 17.7682 | 17.9466 | 10.1479 | 10.402
2.00 g, 9.3141 | 20.2528 | 13.6502 | 13.5830 | 7.633 7.5664

[3£ 71 1=0.1, #o=1.8 € " ¥&=2 ARL HluL

Shewart#ha] Demerit-CUSUM | Demerit—-EWMA

e e
Shift Ay W3 A, WEk ) WEk ), WEk WEk iy, W
1.00 g, 139.082 139.465 (H=18.39) | 138.806 (h=0.62)
1.25 u, 42.3962 | 67.5602 | 40.3816 | 40.8966 | 26.9911 | 29.6304
1.50 g, 18.3525 | 35.3931 | 21.2339 | 21.4093 | 11.9832 | 12.3117
L75 u, 10.0462 | 19.6991 | 14.4229 | 14.3820 | 7.7113 | 7.7381
2.00 6.2621 | 11.5732 | 10.9851 | 10.8997 | 5.8967 | 5.7819

[3£ 8] 1=0.3, #£,=10.2 & @ ¥=° ARL Hu

Shewart#h] &= Demerit-CUSUM | Demerit-EWMA

e = uy =
Shift Ay B8, s, s, bE |, wE |, WbE
1.00 g, 49.579 49.4755 (H=3.45) | 49.7133 (h=0.378)
1.25 u, 32.3754 | 49.4091 | 39.5594 | 48.2026 | 30.0548 | 36.606
1.50 g 229414 | 49.1951 | 29.1647 | 34.6309 | 20.7213 | 27.4212
L75 u, 17.7592 | 48.7209 | 22.1058 | 25.0910 | 15.3279 | 21.2151
2.00 14.1973 | 46.8835 | 17.8085 | 19.4752 | 12.0767 | 16.4797
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[32 9] 1=0.3, £o=1.0 € 9 &&= ARL "]l

Shewart ] Demerit-CUSUM | Demerit—-EWMA

e g
Shift A, Wk, Wsh|q, sk, We| 4, ¥skp, W
1.00 4, 121.478 121.5360 (H=12.7) | 121.079 (h=0.965)
1.25 p, 46.8517 | 60.7687 | 43.1459 | 49.7780 | 35.5534 | 45.1022
1.50 4, 23.9535 | 47.7400 | 25.8849 | 26.2767 | 16.5489 | 21.0043
L75 p, 13.9120 | 25.8365 | 17.7682 | 17.9466 | 9.9686 | 11.9711
2.00 g, 9.3141 | 20.2528 | 13.6502 | 13.5830 | 7.1791 | 7.9127

[ 10] 1=0.3, go=1.8 € @ ¥#2=° ARL H|aL
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e e
Shift Ay W3 A, WEk ) WEk ), WEk WEk iy, W
1.00 g, 139.0820 139.465 (H=18.39) | 138.718 (h=1.3)
1.25 u, 42.3962 | 67.5602 | 40.3816 | 40.8966 | 29.2185 | 36.2983
1.50 g, 18.3525 | 35.3931 | 21.2339 | 21.4093 | 12.0931 | 14.1756
L75 u, 10.0462 | 19.6991 | 14.4229 | 14.3820 | 7.2495 | 7.8339
2.00 6.2621 | 11.5732 | 10.9851 | 10.8997 | 5.2723 | 5.3926
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