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Abstract

EWMA (exponentially weighted moving average) charts and CUSUM (cumulative sum) charts are very effec-
tive to detect small shifts in the process mean. These charts have some control-chart parameters that allow
the charts and be tuned and be more sensitive to certain shifts. The EWMA chart requires users to specify
the value of a smoothing parameter, which can also be designed for the size of the mean shift. However,
the size of the mean shift that occurs in applications is usually unknown and EWMA charts can perform
poorly when the actual size of the mean shift is significantly different from the assumed size. In this paper,
we propose the design procedure to find the optimal smoothing parameter of the EWMA chart when the
size of the mean shift is unknown.
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A 238 4 Y= Holt} (Lucas, 1982; Zhao 5, 2005). o= 2] ZA2 ©AE A5 HA 1)
AlA vl ZFu ke AsAT)E RS 18d =% At} (Spark, 2000; Shu$} Jiang, 2006; Jiang 5,

2008). < Ryu 5 (2010)2 B¢ WS E2+ 3% CUSUM #HE =9 24 dA &3t das
Akt 252 HASE Aot 37149 S28 nHsta, st et ol 74A] AbdE e
thate] H A Faghe HAshe AAE Altet Aotk

FAFH EWMA #e| 2o A+ HZ 24 (smoothing parameter) & 715 2] (weight) & v ] 233
O]E stk A9 22 W3lE BT Afole 22 BERS S ARgshal, 2 WEE gXE 4ol
< 2 ";‘@‘E’-T = ARSShe Zlo] &Aool G A Stk ZE v flolA A vke Zol T Y
‘ﬂﬂ S A&7 gA 97 Wiiol, RS dA T3 S|t 7 A Hrt. CUSUM #HE=
9| %E} S AFHA EWMA #E|Eo| A% Shewhart #E|E Tt o8] EWMA FE]|=& HasA}t
) Al wich HEASE AN )= S 1HE 4 It (Capizzi®} Masarotto, 2003; Reynolds}
Stoumbos, 2006).
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& Yol A% olaale A
run length; ARL), & ARL
14
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Z AL Frhe A7 298 a3t vk ok
Ao APz F82 7ol ARLE A5t Ik EE o8t FARRE il AZ7kx
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th A (2.2)0] 28 HEPAH AL Fredholm A& 4l0] Jef2 A FA|AAQA WHOE L(u)E
A4re 4 glon, o] Wb O ® ARLS A4S =2 18L Crowder (1987h)
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Table 3.1. Optimal values of smoothing parameter, control limit, and EQL

AARE ARLg A E2A A=0.2 A=0.4
A c EQL c EQL c EQL
370.4 0.16 2.815 11.68 2.859 11.77 2.959 13.99
Ga,1) 500 0.14 2.893 12.54 2.962 12.78 3.054 15.88
700 0.13 2.994 13.54 3.073 14.05 3.157 18.45
1000 0.11 3.079 14.63 3.187 15.60 3.263 21.82
370.4 0.28 2.915 15.16 2.859 15.50 2.959 15.65
G(1,2) 500 0.26 3.004 16.17 2.962 16.40 3.054 17.01
700 0.24 3.101 17.37 3.073 17.49 3.157 18.80
1000 0.22 3.200 18.73 3.187 18.75 3.263 21.08
370.4 0.33 2.937 15.88 2.859 16.72 2.959 16.01
G(1,3) 500 0.31 3.027 16.81 2.962 17.55 3.054 17.08
700 0.29 3.125 17.94 3.073 18.54 3.157 18.49
1000 0.27 3.226 19.25 3.187 19.67 3.263 20.25
370.4 0.34 2.941 15.64 2.859 16.48 2.959 15.77
G@2.1) 500 0.32 3.031 16.56 2.962 17.27 3.054 16.82
700 0.29 3.125 17.62 3.073 18.17 3.157 18.15
1000 0.27 3.226 18.79 3.187 19.17 3.263 19.76
370.4 0.48 2.975 17.62 2.859 20.23 2.959 17.75
G(2,2) 500 0.46 3.065 18.30 2.962 21.00 3.054 18.39
700 0.44 3.165 19.12 3.073 21.87 3.157 19.16
1000 0.42 3.267 20.05 3.187 22.80 3.263 20.07
370.4 0.49 2.976 18.17 2.859 21.12 2.959 18.36
G.1) 500 0.47 3.067 18.95 2.962 21.93 3.054 19.08
700 0.45 3.166 19.86 3.073 22.83 3.157 19.94
1000 0.43 3.268 20.89 3.187 23.78 3.263 20.92
370.4 0.45 2.970 23.15 2.859 25.91 2.959 23.21
U(0.25,7) 500 0.43 3.060 23.98 2.962 26.89 3.054 24.02
700 0.41 3.159 25.02 3.073 28.04 3.157 25.03
1000 0.39 3.261 26.25 3.187 29.32 3.263 26.26

Waigel & o B U HEL WRRST FAY BBuse] g AYS ¢ 4 vk AR, FU
AAREE AT 1) ARLo $ 2] B4 240 BRS e A Ao AS 2 4+ ek
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