UNAMUIY (Research Article)

n1sssuieuUsEanSnTwYauHUiAUAN
d1915UUIUTDYANT
Efficiency Comparison of Control Charts

for Number of Defects

11391 WAluL*, Innsal Auauysaines wazdaws Annns
APIVIADA AULINGIFNART UINBIRELNBATATERS
WYAINYTT LUADFINT ATUNNUMIUAT 10900
Marisa Nakmai*, Juthaphorn Sinsomboonthong and Thidaporn Supapakorn
Department of Statistics, Faculty of Science, Kasetsart University,

Ladyao, Chatuchak, Bangkok 10900

UNANE

ATl nUszasALilolUSsuliisuuszansamussunugiaiuaudmiuiiusesdmi 4
vl iloAedsveanszurumsiinisasundadly loun UWNUHHAIVANKNATINEATEL (Poisson  CUSUM)
wugfimuauAadsindoufidasdmiuuuendlnuudea  (Poisson EWMA) unugiiaauaueads
\ndeufichsimtinuuuiendlmuudeagesna (Poisson DEWMA) wazunugiimuauAadsindouiiaos
ads (Poisson DMA) iledioyafinsuanuasuuutins Tastadefivundnu Ao mweiiuedeile
nsruuNTeglun1sAIUAN (ARL,) i1y 500 Fusesdvilasiads (4,) Lﬁamzmumiaghmi
AruAu fedaud 1, 3, 5,7, 9, 10, 15 way 20 S1uaunguees (g) whdu 100 wasuAniadsuutas
AaBeveinszuIuns (8) Wiy 0.01, 0.03, 0.05, 0.07, 0.09, 0.10, 0.30, 0.50, 0.70 L@z 0.90 Faunoudt

a

ldinUsgansnmuesunuginiuau Ao AAnueiuedlenssuiunseguannilonisaiuny (ARL,)
lngdraestoyaniglianiunisaling g dmgisueuiaisla wazvigilunsdazaniunisaldiuay 1,000 sou
= ] = ° o ! a . = a a aa
HAN1IANYINUIINTAL 0.01<5<0.10 dmFUNNA w4, WWUNH Poisson  CUSUM dUsednsansingn
J89a9NABUWNUAN Poisson DEWMA uazuwnugil Poisson EWMA Fefluwilifilviussdnsamindifeaiu
uan3Niliie 030<5<0.90 d1MTUNNAT g, WNuQdAIUANAIMTUTIUIUTOEAINEING 4 ¥illa §

UseansnmlnalAesnu

AEATY : NSLANUAMUUTITY ANRREYRINTEUIUNTS; WHUNIATUAL; ATANENIINRRY

*R5URAYEUUNA21Y : rivendell_a@hotmail.com

Y



215815 memansuazmalulad Uil 23 adui 3 nangIAx - iueIgy 2558

Abstract

The objective of this research is to compare the efficiencies of four control charts -the
Poisson cumulative sum control chart (Poisson CUSUM), the Poisson exponentially weighted
moving average control chart (Poisson EWMA), the Poisson double exponentially weighted moving
average control chart (Poisson DEWMA) and the Poisson double moving average control chart
(Poisson DMA)-when the data are poisson distributed. The studied factors consist of an in-control
average run length ( ARL,) which is 500, the average number of defective items ( 4, ) for in-control
process which are 1, 3,5,7,9, 10, 15 and 20, a subgroup size (g ) which is 100, and the mean
shifts () which are 0.01, 0.03, 0.05, 0.07, 0.09, 0.10, 0.30, 0.50, 0.70 and 0.90. In addition, the
criterion used to examine efficiency is in term of an out-of- control average run length (ARL,). A
simulation study is conducted by Monte Carlo technique with 1,000 repetitions. The research
result show that in case of 0.01<<0.10, Poisson CUSUM has the best efficiency for all levels of
Uy - The second best efficiencies are Poisson EWMA control chart and Poisson DEWMA control
chart which seem to have slightly different efficiency in detecting shift of process mean.
Moreover, the efficiencies of four control charts seem to be no difference in detecting mean shift

for 0.30<5<0.90 at all levels of ;.

Keywords: Poisson distribution; process mean; control chart; average run length
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A5197 1 A1 ARL, VesuNugdl Poisson CUSUM usiugil Poisson EWMA usugdl Poisson DEWMA uag
wunfl Poisson DMA n3difl ARLy= 500, g = 100 1ile & wWasuwasly uay g, fvuie

9N
uNunIAIUAN
#o 0 Poisson CUSUM Poisson EWMA Poisson DEWMA Poisson DMA
0.01 41.6667* 166.6667 166.6667 200.0000
0.03 5.2632% 58.8235 55.5556 76.9231
0.05 1.6750% 16.9492 7.7519 31.2500
1 0.07 1.1338* 7.9365 2.4390 13.5135
0.09 1.0299* 2.8818 1.2987 6.0976
0.10 1.0111* 1.9802 1.1211 3.9841
0.30 - 0.90 1 1 1 1
0.01 45.4545% 166.6667 142.8571 200.0000
0.03 5.3763% 38.4615 32.2581 58.8235
0.05 1.6529* 13.6986 6.8027 30.3030
3 0.07 1.1038* 4.4444 2.2989 12.3457
0.09 1.0194* 1.8762 1.2690 5.8824
0.10 1.0070%* 1.4577 1.0977 4.1494
0.30 - 0.90 1 1 1 1
0.01 45.4545% 200.0000 200.0000 142.8571
0.03 4.8309* 66.6667 58.8235 58.8235
0.05 1.7036* 20.0000 10.0000 27.7778
5 0.07 1.1351* 5.3476 2.71397 13.5135
0.09 1.0225% 2.0877 1.3736 5.9524
0.10 1.0121* 1.5798 1.1455 3.9683
0.30 - 0.90 1 1 1 1
0.01 41.6667* 142.8571 200.0000 200.0000
0.03 5.1813* 58.8235 47.6190 55.5556
0.05 1.6863* 19.2308 10.6383 23.8095
7 0.07 1.1299* 6.3291 2.8409 11.4943
0.09 1.0235% 2.2676 1.3699 5.8479
0.10 1.0081* 1.6667 1.1416 4.1667
0.30 - 0.90 1 1 1 1

NUBNR : * vaee unuiauANNIUTEENSAMATIaR (W15041M1U407)
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A5 1 (5ip)

UNUNIAUAL
fo 0 Poisson CUSUM Poisson EWMA Poisson DEWMA Poisson DMA
0.01 41.6667* 142.8571 166.6667 166.6667
0.03 4.9261* 47.6190 47.6190 58.8235
0.05 1.6420% 13.8889 6.2893 29.4118
9 0.07 1.1351* 5.5556 2.1322 11.6279
0.09 1.0299* 2.1978 1.2210 4.8309
0.10 1.0121* 1.6000 1.0846 3.2787
0.30 - 0.90 1 1 1 1
0.01 55.5556* 125.0000 166.6667 166.6667
0.03 5.1282* 58.8235 55.5556 45.4545
0.05 1.5625% 15.8730 9.0090 24.3902
10 0.07 1.1050% 6.1349 2.5000 10.0000
0.09 1.0183* 2.3148 1.2953 4.9261
0.10 1.0081* 1.6892 1.1211 3.4965
0.30 - 0.90 1 1 1 1
0.01 34.4828* 142.8571 166.6667 166.6667
0.03 4.7847* 38.4615 52.6316 62.5000
0.05 1.6287* 13.6986 7.4074 27.7778
15 0.07 1.1186* 5.2632 2.3095 10.9890
0.09 1.0183* 2.1322 1.2594 4.6948
0.10 1.0091* 1.5552 1.0953 3.3223
0.30 - 0.90 1 1 1 1
0.01 55.5556% 250.0000 200.0000 125.0000
0.03 5.0761* 47.6190 52.6316 58.8235
0.05 1.5848* 16.9492 8.0000 27.0270
20 0.07 1.1123* 57143 2.3923 10.3093
0.09 1.0204* 2.1882 1.2755 4.3859
0.10 1.0111* 1.6207 1.1001 3.1546
0.30 - 0.90 1 1 1 1

NUBINA 1 * Y808 UNUIAIUANNIUTEENSAMATIAR (R15041M1UUA7)
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