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Abstract

The objective of this research was to compare the efficiencies of four control charts —the
Poisson cumulative sum (PCUSUM), progressive mean (PPM), Poisson generally weighted moving
average (PGWMA) and the Poisson double generally weighted moving average (PDGWMA) - when
the data were Poisson distributed. A simulation study was conducted 840 situations using Monte
Carlo techniques with 10,000 repetitions for each situation. The studied factors consist of the
average numbers of defects (l1g) for in-control process which were 4 and 12, and the process mean
shifts (&) which were 0.02, 0.04, 0.06, 0. 10, 0.14, 0.18, 0.20, 0.40, 0.60, 1.00, 1.40 and 1.80. In
addition, the criterion for efficiency comparison was out-of-control average run length (ARL,). The
results showed that PPM control chart tended to have the best efficiency for detection the number
of defects mean shifts of process for almost all situations, except the case of gy = 12 and 6 = 0.02.
In addition, PPM, PGWMA and PDGWMA control charts tended to have no different efficiencies for

large number of defects mean shift from the target.

Keywords: control chart; Poisson distribution; control chart for the number of defects; average run

length
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Table 1 ARL, of PPM control chart when

Ho =4
n

O [To10 | 030 | 050 | 070
002 | 232 | 229 | 227 | 225
004 | 1.22¢ | 131 | 139 | 145
006 | 1.11* | 113 | 116 | 1.24
010 | 1.04* | 106 | 111 | 112
014 | 1.02* | 105 | 107 | 111
018 | 1.01* | 1.03 | 1.05 | 107
020 | 1.00* | 1.03 | 105 | 106
040 | 1.00* | 1.00* | 1.02 | 1.03
0.60 | 1.00* | 1.00* | 1.02 | 1.03
1.00 | 1.00* | 1.00* | 1.01 | 1.02
1.40 | 1.00* | 1.00* | 1.00* | 1.01
1.80 | 1.00% | 1.00* | 1.00* | 1.01

Let * denotes the lowest ARL, values of PPM

control chart (considering by row)
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Table 2 ARL, of PGWMA control chart when
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0.60

0.70

0.80

0.90
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0.02

0.50

312.50

333.33

303.03

303.03

303.03

285.71

0.60

294.12

303.03

312.50

277.78

312.50

312.50

0.70

333.33

263.16

294.12

303.03

294.12

285.71

0.80

303.03

294.12

285.71

312.50

322.58

32258

0.90

222.22*

250.00

232.56

270.27

250.00

263.16

0.04

0.50

303.03

312.50

294.12

285.71

294.12

263.16

0.60

285.71

294.12

303.03

250.00

277.78

270.27

0.70

270.27

250.00

270.27

250.00

243.90

256.41

0.80

250.00

243.90

238.09

238.09

263.16

285.71

0.90

158.73

149.25%

178.75

232.56

212.77

227.27

0.06

0.50

263.16

270.27

263.16

270.27

256.41

238.09

0.60

243.90

256.41

285.71

222.22

243.90

23256

0.70

232.56

222.22

222.22

196.08

200.00

222.22

0.80

188.68

192.31

181.82

196.08

222.22

243.90

0.90

96.15*

103.09

119.05

161.29

169.49

204.08

0.10

0.50

232.56

232.56

232.56

221.27

21277

175.44

0.60

227.27

217.39

232.56

200.00

204.08

185.19

0.70

204.08

185.19

175.44

156.25

151.52

156.25

0.80

135.14

129.87

119.05

125.00

142.86

158.73

0.90

52.63*

58.82

69.44

93.46

119.05

129.87

0.14

0.50

188.68

188.68

188.68

185.19

172.41

144.93

0.60

169.49

172.41

181.82

140.85

149.25

138.89

0.70

140.85

135.14

128.21

119.05

113.64

120.48

0.80

92.59

81.97

79.37

83.33

105.26

117.65

0.90

29.49*

34.72

46.51

59.17

76.34

86.96

0.18

0.50

142.86

142.86

144.93

140.85

129.87

114.94

0.60

133.33

138.89

142.86

113.64

114.94

109.89

0.70

109.89

101.01

96.15

91.74

88.49

98.04

0.80

63.69

60.98

61.35

65.36

79.37

87.72

0.90

16.95%

2151

30.30

39.68

54.35

62.50

0.20

0.50

129.87

126.58

123.45

119.05

109.89

100.00

0.60

107.53

116.28

116.28

97.09

104.17

100.00

0.70

92.59

84.03

75.76

76.34

76.92

84.03

0.80

49.75

49.02

51.55

53.48

68.49

75.19

0.90

12.80%

16.05

22.99

31.85

42.02

50.00
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Table 2 (continued)

0.50 | 0.60 | 0.70 | 0.80 | 0.90 | 1.00

0.50 | 55.25 | 54.05 | 53.19 | 50.00 | 49.75 | 47.62

0.60 | 40.65 | 41.32 | 43.29 | 38.17 | 38.91 | 39.22

0.40 | 0.70 | 27.86 | 27.55 | 27.70 | 27.86 | 29.24 | 31.75

0.80 | 11.66 | 12.59 | 13.37 | 15.92 | 20.04 | 23.47

090 ] 2.00* | 2.61 | 3.61 | 534 | 7.51 | 9.76

0.50 | 24.63 | 25.19 | 25.06 | 25.25 | 24.39 | 23.42

0.60 | 17.48 | 18.38 | 20.24 | 18.55 | 18.90 | 18.88

0.60 | 0.70 | 10.52 | 10.79 | 11.04 | 11.55 | 12.30 | 13.18

0.80 | 3.80 | 4.24 | 465 | 546 | 693 | 828

090 | 1.08* | 1.21 | 1.44 | 1.88 | 247 | 3.17

050 762 | 781 | 789 | 793 | 7.87 | 7.69

0.60 | 478 | 5.00 | 542 | 515 | 546 | 559

1.00|0.70 | 265 | 278 | 292 | 3.09 | 3.31 | 3.59

080 1.26 | 1.36 | 1.48 | 1.67 | 1.95 | 225

0.90 | 1.00* | 1.00* | 1.00* | 1.03 | 1.08 | 1.19

050 | 331 | 341 | 349 | 353 | 353 | 351

0.60 | 213 | 223 | 242 | 238 | 249 | 2.58

1.40 | 0.70 | 1.36 | 1.41 | 1.49 | 155 | 1.63 | 1.75

0.80] 1.01 | 1.03 | 1.05 | 1.09 | 1.16 | 1.25

0.90 | 1.00* | 1.00* | 1.00* | 1.00* | 1.00* [ 1.01

050 | 1.92 | 1.98 | 2.02 | 204 | 2.06 | 2.07

0.60 | 1.37 | 1.42 | 1.49 | 149 | 155 | 1.59

180070 | 1.06 | 1.08 | 1.11 | 1.14 | 1.18 | 1.23

0.80 | 1.00* | 1.00* | 1.00* | 1.01 | 1.02 | 1.05

0.90 | 1.00* | 1.00* | 1.00* | 1.00* | 1.00* | 1.00*

Let * denotes the lowest ARL, values of PGWMA control

chart (considering for different values of ¢ )

a9 2 nsdifiduusesdmilagiade
\onszuruniseglunisaiunu () wiriu 4
WudunuiiaIuAy PGWMA dilvaiuuilifalv
UsgAnsnmlunmsananunisivdsuulasdiuiy
seusnilaBiad o100z UIUNTAT aniile
w1sdmes q=0.90 way @=0.50 vniiuluy

sl 5=0.04 unundaIuau PGWMA 9gil
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Uszansamlunisasiamunisildsunlassiua
soudnilngiad sve9nszUIUNTAT AaLile
q=0.90,0=0.60 wazssnuinile §=1.00
wnuniiAIUAN PGWMA fluuililalvissavsninly
A13R52aNUNISUE Buslassiuiuseesuilay
Wasvesnsyuiumsmile q=0.90 waz @ Sen
Faus 0.50 F4 0.70 1l §=1.40 unugiauam
PGWMA fiuurldulnusg@nsnanlunisnsianu
119.U4 BunUasdruiusessvilagiad e
nszuaunIsidle q=0.90 way @ LRI
0.50 14 0.90 uaziiie 5=1.80 uHundlAUAL
PGWMA fiuurldulnusgdnsnanlunisasianu
nsasunUaesiiuiuseesmilasmdsves
nsvuaunsdle q=0.80 uay O Tendaus 0.50
§90.70 waziiie q=0.90 waz 0 TAdaus
0.50 94 1.00

a15197 3 n3difisunusessviilaeads
\ionszuauniseglunismuny (4, ) wiriu 4
WU UN TAIUAN PDGWMA ST uudldulv
Uszansanlunisasanunsidsunlassiuag
soudnilngiad sve9nsEUIUNTAT aiile
q=0.90 way 0=0.50 lunnaniunisel uag
wudnde §=0.40 wHunIAIUAYN PDGWMA 3
wualiuliszansamafigade q=0.90 uay
0 fansiaus 0.50 89 0.60 1ile & =0.60 unwgd
AR PDGWMA fluualiulsidszansamaiian
e q=0.90 uaz @ flendaus 0.50 &4 0.70 1le
5 =1.00unuqiinruAy PDGWMA uwilduly
ﬂixﬁmﬁmwﬁﬁ'qmﬁ' q=0.70 uaz #=0.50,
q=0.80uaz & A deus 0.50 §9 0.70 uay
9 fewaus 0.50 i1 0.90 1ila

5 =140 uwugiiniuau PDGWMA Juwiliulv

g=0.90 uay

a a

SamAvaadle q=0.70 uay @ dARua

1

Jszan
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0.50 #90.70 g =0.80 uazy O Fendaus 0.50 Fs
0.90 uar q=0.90 uaz O TA1@aud 0.50 f
1.00 1o 5=1.80 wrundAIuAu PDGWMA 3
wnliilvisyavsnmidigale q=0.60 uaz 6

A

fddaus 0.50 59 0.60 q=0.70 way @ A
#ausl 0.50 f9 0.80 q=0.80,0.90 uaz @ ien
faus 0.50 4 1.00

1397 2 wag 3 wuiidedinsiAsuudas
Frurusesdvilagiad seinszuIunisies
dinties Armsfines (g, 6) vesunuginiunn
PGWMA uaguwnun T AIUAN PDGWMA 3¢l
annsavenuuilifuvesdn ARL, uslifevunans
Waguulassinusessmillagiadevesnszuiu
nsun (1.00 < 5 <1.40) wuinde q fleasii
way O danfindu A1 ARL, vosununiinuay
PGWMA & 2uluey a3 wua Tl 10 udy
uenniidle @ deaeil uay q Tenfindu oz
WUI1A1 ARL, 909uNuiiniuay PGWMA gl
wualtuanas e 6=1.80 wuidi q=0.90
NNA1 6 WHUTAIUAN PGWMA Uaguuugil
AIUAN PDGWMA 3giiuseansnimlunisnsiany
n51Ua suulasiuausesdmilasiad sues
nszuIuNsliunneniy

nsdifidusesdmillnsadedionszuau
nseglunisaiunu (4, ) Wiy 12 nudusugdl
AuAuIuILTess i 4 wia Suwldululy
vhusagtunsdliisiuusessmilasiadeiile
nsruIuniseglunismiuny (4, ) wihiu 4 ey
nnaa un1sal nande Lodwiusessviles
wandlenszurumseglunsaiuau (4, ) Wiy
12 uwugilaauay PPM duwililailvisavsanly
n13529MuNsIUA BulUasswausessividlag

WwivreInsruIunIsATande 7 =0.10 Tuyn
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a@n1unnsal WHUAIAIUAN PGWMA Lagluugil Table 3 (continued)

AUAN PDGWMA duwiliulviuszdngamlunis )
AsranunsiUasundassiviusessmilagiads S 19 050 [0 | 070 | 080 | 090 | 1.00
Y03n5¥UIUNSA W er1m1s1dmes g =0.90 0.50 | 79.37 [97.09 | 88.49 | 92.59 | 97.09 | 90.09

Y o 0.60 | 53.76 | 66.67 | 78.13 | 91.74 | 96.15 [103.09
wayr =050 sniTulunsalal &6=0.02

0.18 [0.70 | 32.36 |49.50 | 59.52 | 74.07 | 97.09 | 98.04

m‘mi’mLmawaumuqumuqu PGWMA na 0.80 | 12.61 | 27.17 | 50.51 | 52.63 | 59.17 | 71.94

q=0.80 uay @=0.50 UarAIMIHLADIVOS 090 | 1.24% | 358 | 11.09 |27.39 | 38.46 | 51.81

WNUANTAIUAY PDGWMA A9 g=0.90 uay 0.50 | 62.12 | 82.64 | 75.76 | 79.37 | 81.30 | 77.52
Y 9

0=070 0.60 | 44.25 |52.63 | 63.29 | 76.92 | 82.64 | 86.96

0.20 [0.70 | 26.11 | 37.74 | 48.54 | 60.24 | 80.65 | 82.64

0.80| 8.94 |20.00 | 35.59 |39.84 | 48.54 | 60.61

Table 3 ARL, of PDGWMA control chart when
0.90 | 1.09* | 255 | 7.06 | 19.96 | 28.65 | 38.31

Ho = 4 0.50 | 20.37 |25.25 | 26.11 | 27.78 | 28.82 | 29.67

9 0.60 | 9.58 |13.32 | 17.15 | 22.22 | 26.25 | 28.49

& g 0.50 0.60 | 0.70 | 0.80 | 090 | 1.00 0.40 |10.70 | 3.79 6.23 | 8.88 |12.29 |18.18 | 22.22
0.50 [ 294.12 |322.58 |303.03 |312.50 |285.71|270.27 0.80| 134 | 231 | 419 | 574 | 7.78 | 10.82

0.60 [ 322.58 |270.27 |263.16 |322.58 |333.33 |303.03 0.90 | 1.00% | 1.00* | 1.20 | 1.89 | 3.10 | 4.56
0.02|0.70 | 285.71 |270.27|263.16 [ 263.16 | 270.27 { 243.90 050 | 7.36 | 9.26 |10.14 |11.19 | 11.97 | 12.44
0.80 | 263.16 |263.16 (294.12|263.16 (243.90 | 238.09 0.60| 328 | 435 | 559 | 758 | 9.12 | 10.34

0.90 |156.25%|166.67 [166.67 |294.12 (303.03 | 250.00 0.60 [0.70 | 1.47 | 2.11 | 2.86 | 3.94 | 559 | 6.87
0.50 [ 256.41 |277.78 |256.41 |270.27 | 270.27 | 250.00 0801 1.00* | 122 | 1.49 | 199 | 260 | 3.49
0.60 | 238.09 |238.09 (243.90|294.12 {312.50|285.71 090 | 1.00% | 1.00% | 1.00* | 1.06 | 1.26 | 1.63

0.04 0.70 | 227.27 |243.90 |217.39 |222.22 | 250.00 | 232.56
0.80 [ 161.29 |217.39|270.27 |243.90 |222.22 |208.33
0.90 [ 50.76* [112.36 |108.69 |166.67 |217.39 |200.00
0.501208.33 |243.90 |222.22 {222.22 |222.22 |204.08
0.60 [ 172.41 |204.08 |217.39 |277.78 |322.58 | 263.16

050 | 2.07 | 247 | 274 | 305 | 3.32 | 355

0.60 | 1.20 141 | 1.66 | 203 | 241 | 272
1.0010.70 | 1.00* | 1.04 | 1.14 | 1.32 | 1.59 | 1.87
0.80 | 1.00* | 1.00* | 1.00* | 1.03 | 1.09 | 1.24

0.90 | 1.00* | 1.00* | 1.00* | 1.00* | 1.00* | 1.01

0.060.70 | 158.73 [166.67 |192.31 |196.08 |250.00 [227.27
050 | 1.19 132 | 1.42 | 1.53 | 1.65 | 177

0.80] 107.53 |123.46 |188.68 [166.67 |166.67 |178.57
0.90 | 18.48* | 55.56 | 78.74 |113.64 |123.46 |153.85

0.60| 1.01 1.04 | 1.09 | 1.19 | 1.29 | 1.40

1.400.70 | 1.00* | 1.00* | 1.00* | 1.02 | 1.07 | 1.14

0.50 [ 151.52 [172.41|153.85|158.73 [166.67 | 153.85
0.60 | 104.17 [129.87 |138.89 |166.67 |192.31|185.19
0.10(0.70 | 78.74 [117.65|126.58|144.93(169.49 |153.85
0.80 | 56.18 | 86.21 |116.28|120.48 |129.87|129.87
0.90 | 4.87* |21.51 | 50.00 | 86.96 [102.04|101.01
0.50 [ 100.00 [123.46 {119.05|123.46 |125.00|112.36

0.80 | 1.00* | 1.00* | 1.00* | 1.00* | 1.00* | 1.01

0.90 | 1.00* | 1.00* | 1.00* | 1.00* | 1.00* | 1.00*

0.50| 1.03 1.06 | 1.09 | 1.14 | 1.19 | 1.25

0.60 | 1.00* | 1.00* | 1.01 | 1.03 | 1.06 | 1.09

1.800.70 | 1.00* | 1.00* | 1.00* | 1.00* | 1.01 | 1.02

0.60| 7092 | 86.21 {100.00 [119.05136.99 |135.14 I I R o e

0.14]0.70| 50.76 | 70.92 | 84.75 [103.09 |128.21|126.58 0.90] 1.00% |1.00% | 1.00* | 1.00% | 1.00% | 1.00*
0801 25.25 | 49.02 | 78.13 | 81.30 | 86.21 | 93.46 Let * denotes the lowest ARL, values of PGWMA control
0901 1.98* | 739 | 2439 | 44.84 | 65.36 | 76.34 chart (considering for different values of ¢ )
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unugiauay fsll n3dli 1 Sousessmilae
wanidlenszuiumseglumsmunu (4,) Wiy
4 agUrmniiwesiimanzaudmiuusasunugdl
el

(1) weugdaluau PPM Laanlyan
7 =0.10 saiulunsdil §=0.02 1§ 7=0.70

(2) wnuQiAIUAN PGWMA Lianlden
q=0.90 war #=050 vniTulunsald
5=0.04 191 q=0.90 uaz 6=0.60

(3) uNugilAruay PDGWMA Lieanlyein
g=0.90 way €=0.50

uenanilunsdiidwausessmillneiade

ienszurunseglumismunu (g, ) wirdu 12
aguAnsdmesimunzandmiuusazunundl
el

(1) wnundaiuay PPM L anlddn
57 =0.10

(2) wnuQiAIuAN PGWMA Lianlden
q=0.90 uaz #=050 sniTulunseld
5=0.02 14A1 q=0.80 uaz 6=0.50

(3) uNugilaruay PDGWMA Lianlden
q=0.90 waz =050 sniTulunsali
6=0.02 191 q=0.90 uaz 6=0.70

?fumuqﬁmuquﬁgq 3 gila filFAmMN57

a s

finosiftasluaniunsalea « Fnandreduil 16
UndIeuiisuuss@nsnniu demausinglu
M39di 4

157197 4 nuduugfiniuae PCUSUM
A1 ARL, gafignlunnaniunissl dufe unugd
AIUAN PCUSUM fiusgansainlunisnsianunis

WA ULUAIIIWINTREAUTLALLRAYVRINTEUIUY -

1343

Table 4 ARL S of PCUSUM, PPM, PGWMA and

PDGWMA  control charts when

different values of & and g, =4,12

control charts

| @ PCUSUM| PPM |PGWMA |PDGWMA
0.02| 296.26 | 2.25* | 222.22 | 156.25
0.04| 229.26 | 1.22* | 149.25 | 50.76
0.06| 190.61 | 1.11* | 96.15 | 18.48
0.10| 96.88 | 1.04* | 52.63 4.87
0.14| 74.34 | 1.02* | 29.49 1.98
0.18| 50.96 | 1.01* | 16.95 1.24
‘ 0.20| 47.18 | 1.00* | 12.80 1.09
0.40( 29.94 | 1.00* | 2.00 1.00%
0.60| 19.23 | 1.00* | 1.08 1.00%
1.00] 9.12 | 1.00* | 1.00* 1.00*
1.40| 5.82 | 1.00* | 1.00* 1.00*
1.80| 4.07 | 1.00* | 1.00* 1.00%
0.02| 290.18 |312.50| 285.71 | 263.16*
0.04| 234.75 | 1.36* | 208.33 | 38.76
0.06| 190.56 | 1.09* | 114.94 | 17.00
0.10| 93.02 | 1.05* | 54.64 3.53
0.14| 6894 | 1.04* | 28.41 1.76
0.18| 57.68 | 1.02* | 16.10 1.09
e 0.20| 44.66 | 1.02* | 12.48 1.04
0.40( 29.73 | 1.00* | 1.83 1.00*
0.60| 19.26 | 1.00* | 1.06 1.00*
1.00| 8.72 | 1.00* | 1.00* 1.00*
1.40| 5.53 | 1.00* | 1.00* 1.00*
1.80| 3.87 | 1.00* | 1.00* 1.00*

Let * denotes control chart has the best

efficiency for detection the number of defects

for each situation
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Figure1 ARLS of PCUSUM, PPM, PGWMA and

=X=PDGWMA

PDGWMA  control charts when

different values of & and g, =4,12

Table 5 The best efficiency of control charts

for each situation when ARL, =370

5 Ho
4 12
0.02 PPM PDGWMA
0.04-0.20 PPM PPM
0.40-0.60 | PPM, PDGWMA | PPM, PDGWMA
PPM, PGWMA, | PPM, PGWMA,
1.00-1.80
PDGWMA PDGWMA

Msfian wazukuginIugy PPM fiusednsam
Tunmsananunsiasundasessuiusessimi
Tnsladeiian luifeunnsedvves § saviulu
an1un1sal i g, =12 uar 5=0.02 lé
wHUNHAIUAN PDGWMA Husgavnmlunisnsia

NUNSURBULUAIRIT1UIUSBEAN ML LALLRA YA
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a

Man wenianiide 0.40<5<1.80 unuyil

AIUAYN PPM Uazuuunidnluay PDGWMA gl
wualduliusednsamaliwansneiu uaziile
1.00<5<1.80 uHundAIUAY PPM WnUg il

AIUAL PGWMA uagliuniaiunn PDGWMA 3y

'
a

funldalviseansamaliunneineiu wagsun

a

FARY

U

WUINTD & WWUTY A1 ARL U890 NLNY

AuANIEikIltlana

4. a3UuazafuTeNan1sIvY
4.1 #3Unan1sIvY

wan1sAnwnuInslonszuiuniseglu
n1sauRu lasArduiusessimilasiod vveq
NFEUIUNT (L) WU 4 Uag 12 unugiaiuns
PCUSUM azildn ARL, gefigaluynaniunisal
lunsel §=0.02 uag 1, =4 WUIUHUYH
AruAa PPM JUssdnsninlunisnsianunis
Wasuulasiuusesdmillagiedsveanszuiu
nsAian ualo =12 uwunfaluny
PDGWMA fiUszansnwlunisnsaanunsidou
wassiurusessdvilaeiad svosnszuiunise
fign n3dl 0.04<5<0.20 unuginIuay PPM

P

fiuszansawlunisesianunisiUdsunlassuiu
soudmillngiad sueanszurunsAngn nad
0.40< 6 <1.80 uHuHiMIUAL PPM LasuHull
AIUAN PDGWMA agdiuuiliulvuszansainlu
115M529NUN15LUE BuUassuusessvillng
\28 809Nz UIUNT LI AN 197y waznsdl
1.00<6<1.80 ununiAIUAL PPM LN
AIUAN PGWMA uazlHu)IAIUAL PDGWMA g
funliuliuszansanlunisasranunsilasu
wassunusessmilagiedsvenszuiunisl

WANFN9AY AaLanslunis199 5 Tavdrulugian
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W15TMBIVDIMNUTAIUAL PPM ﬁmezauﬁqm
Ao 7=0.10 \NoUNNANIUAITA] UAZAINIT)
finofflmnzanfignvesununfinauny PGWMA
WA WHUNIAIUAN PDGWMA Ao q=0.90 uag
0=0.50 lwfsuynaniunisal
4.2 aAUTIUNANTTINY

HaInMTITenuIfievuianisiUaeu
wlastrurusessmwiilaeLad 1999053 UIUNTT
(8) Wisduudrn ARL, vammnunugiinaunuay
fuwilduanas Seaenndesturuiseves White
wazmmy [2] wenanidlowsfimes q dA1un
(0.70<q<0.90) uaz @ 16 qus 0.50 i
0.70 unuQialuny PDGWMA agiuseansanly
115M319NUNTSLIUE unUassuiusessvillag
\WRABTeINTEUIUNITLE R Tedenndasiuiiee

U949 Shin tkag Chiu [4]

5. UDLAUDLUY

@

5.1 N15378

a

d3suld@nunanznsdi
ARL, =370 ffiiauladnufluidneradnuni
ARL, #IA1619 9

5.2 i aulafnwuiniAneralddini
et (1, q, 0) mamwugﬁmmmﬂum%"uq

5.3 fiiaula@nvifuAnenaisuiioy
UsvavisnmAuusugiruaudy q n 1wy usugl
AIUAN ISRT Poisson EWMA 1ng Sukparungsee
way Mititelu [8]
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