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Abstract

The objective of this research was to propose an estimation method of Average Run Length (ARL) via
explicit formulas for mixed Moving Average - Exponentially Weighted Moving Average (MA-EWMA) control
chart. The performance detection of MA-EWMA control charts measured by the Average Run Length (ARL)
was compared with Moving Average (MA) chart, Exponentially Weighted Moving Average (EWMA) chart, and
Shewhart chart. The in control Average Run Length (ARL ) was given to 370 and the processes possessed
normal, exponential, gamma and Laplace distributions while the ARLs were estimated from the explicit
formulas. It was found that the performance of MA-EWMA control chart performed more efficiently in

detecting process mean than other control charts for all magnitudes of A = 0.01.

Keywords: Mixed Control Chart, Average Run Length, Performance, Explicit Formulas
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Weonszuiun1segnielinisaiuan Avuald  a19199 1 A1 ARL, V0uNUnIAIUAL MA, MA-EWMA,

io= p, wavillanszuiunishieganelinisaiuay
MUUAlA 1 =y,

3. NAN1INARBY
ATedAnwnsUssnnuanuetueds
MeIBgnsdsavesnuniicmuauaLadsiAdeul-A1
dsnFeufithaiminuuniautind (MA-EWMA) il
WiguiiguuseanSamiuuaugianiugy MA Uxundl
AIUAL EWMA wazununiiauauyiansa laoinasiild
Tums¥auszansam fio ARL, ilenszuiunsegaels
N13AIUAN MUUAE ARL, = 370 lAgfmunm1aIs
thwiin (1) VOIKUNIAIUAN MA-EWMA Lazlaunil
AUAN EWMA iU 0.01, 0.03 kag 0.05 kagAIAIL
Asmsmaadsndeud (w) Wi 2, 3, 5, 10, 15
LAz 20 YesuHLIMUAN MA Wag MA-EWMA Fauina
nsWAULUAUDINTEUIUNTS () Wifiu 0.01, 0.03,
0.05,0.07,0.1,0.15, 0.20 &z 0.25 meldinszuiunsd
Uayalin1TWANUIENWULALLIAT AD NTUANLIIUINGA
LazsuaniasaUans dmsunisuanuasitdnuall
AW 2 MIUANUAT FD MILINUIUUULATET Uae
TUINUIILANIN @BNTONARINANITITETUAT9T 1
1N 1 mslSeuliisudiaueniiuede
ARL, Lﬁaﬁﬁ’a;&aﬁmmamm Normal(2,1) Iagniinun
Wi ARL, = 370, /. = 0.01 uag 1 = 0.03 WU wNUd
AUAN MA-EWMA fUszansainlunisnsiadu
nsasuutasdmiiiinesinituauaiuny MA,
Shewhart way EWMA Lilasaniidn ARL, siige
mmmmmﬂé‘lawfdaﬂ (&) usinsdlil ARL, = 370 uaz
)= 0.05 wnundinruau MA fiuszavsnmlunisnsindu
nsAsuLdasA WIS inesinituauAIUAY
MA-EWMA, Shewhart uag EWMA 7l = 001 uaz
0.03 uaglHuIAIUAN MA-EWMA HUsednsnnlunis
mw%’ummJ?fauuﬂaﬁwwwswﬁma%ﬁﬁqm fio= 0.05,
0.07,0.10, 0.15, 0.20 waz 0.25 wansldifaguil 1-3

Shewhart waz EWMA latogafinisuanuas
Normal(2,1)

4=0.01
MA Shewhart
o EWMA MA-EWMA
H =3 H,=3
H,=1.018| H,=3
0.01 65.463 308.426 366.278 6.080
0.03 12.464 119.665 358.179 1.001
0.05 6.966 43.89 350.451 1
0.07 4.159 18.247 341.285 1
0.10 2.603 6.303 329.158 1
0.15 1.560 2.000 313.853 1
0.20 1.159 1.189 296.126 1
0.25 1.023 1.023 281.169 1
2 =0.03
MA Shewhart
0 EWMA MA-EWMA
H =3 H,=3
H,=1.264 | H,=3
0.01 65.463 308.426 365.361 65.286
0.03 12.464 119.665 355.899 5.684
0.05 6.966 43.895 346.863 1.569
0.07 4.159 18.247 338.227 1.050
0.10 2.603 6.303 325.967 1
0.15 1.560 2.000 307.212 1
0.20 1.159 1.189 290.305 1
0.25 1.023 1.023 275.007 1
2 =0.05
MA Shewhart
0 EWMA MA-EWMA
H =3 | H,=3
H,=1.610 | H,=3
0.01 65.463 308.426 364.478 124.547
0.03 12.464 119.665 353.164 16.433
0.05 6.966 43.895 342.569 5.347
0.07 4.159 18.247 332.623 2.274
0.10 2.603 6.303 318.792 1.184
0.15 1.560 2.000 298.232 1.001
0.20 1.159 1.189 280.259 1
0.25 1.023 1.023 264.398 1
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12 Wiguifiny ARL, vounugil MA, MA-EWMA,

Shewhart wag EWMA Lﬁ@“ﬁ'@;ﬂaﬁﬂmwmm
Normal(2,1) iag A = 0.03

AAuE Ry

400

X
350 X5
K

300 A ~X- S N
250
200
150
100 a
50 2 A
0 SoB—e——n & ®
o] 0.05 0.1 0.15 0.2 0.25 0.3
sEdumTAbuuAg
<o MA MA-EWMA A Shewhart X EWMA

sUn
Y

3 WIguiiey ARL, VeuHuil MA, MA-EWMA,
Shewhart wag EWMA Lﬁ@“ﬁ'@;ﬂaﬁﬂmwmm
Normal(2,1) iag A = 0.05

A15797 2 A1 ARL, VBUHUATAIUAN MA, MA-EWMA,

Shewhart wag EWMA Lilotayaiin1suanuas

Exponential(1)
A=0.01
MA Shewhart
o EWMA MA-EWMA
H =3 H,=3
H,=1.143| H,=3
0.01 182.832 | 352931 301.837 37.154
0.03 31.040 253.139 190.871 1.988
0.05 15.322 155.224 148.817 1.023
0.07 10.097 92.320 114.732 1
0.10 6.966 43.895 85.872 1
0.15 3.843 14.968 67.241 1
0.20 2.603 6.303 55.175 1
0.25 1.982 3.241 45.838 1
4 =0.03
MA Shewhart
) EWMA MA-EWMA
H =3 | H,=3
H,=1223 | H,=3
0.01 182.832 | 352931 289.134 187.042
0.03 31.040 253.139 184.987 27.942
0.05 15.322 155.224 136.343 9.104
0.07 10.097 92.320 100.734 3.735
0.10 6.966 43.895 71.352 1.569
0.15 3.843 14.968 54.278 1.023
0.20 2.603 6.303 48.716 1
0.25 1.982 3.241 25.928 1
2 =0.05
MA Shewhart
0 EWMA MA-EWMA
H =3 | H,=3
H,=1321| H,=3
0.01 182.832 | 352.931 281.577 255,513
0.03 31.040 | 253.139 178.916 62.072
0.05 15322 | 155.224 125.061 22.565
0.07 10.097 92.320 93.505 12.271
0.10 6.966 43.895 65.885 5.347
0.15 3.843 14.968 47.278 1.946
0.20 2.603 6.303 35.716 1.189
0.25 1.982 3.241 22.803 1.023

NUBNA: ALBUMINEAIA1 ARL, AR
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