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Abstract

The objective of this research was to compare the performance of the exponentially weighted moving average
Control Charts (EWMA) Homogeneously Weighted Moving Average Control Charts (HWMA) Double
Homogeneously Weighted Moving Average Control Charts (DHWMA) and Hybrid Homogeneously Weighted
Moving Average Control Charts (HHWMA) for exponential distribution, measure by the Average Run Length (ARL).
The in control Average Run Length (ARLy) is given to 370. In order to approximate ARL, the Monte Carlo simulation
method is used with 10,000 replicating and sample sizes (n) were 10,000 and the numerical results reveal that HHWMA
control chart performs better then EWMA HWMA DHWMA control chart.

Keywords: EWMA Control Charts, HWMA Control Charts, DHWMA Control Charts, HHWMA Control Charts,

Monte Carlo simulation, Average Run Length
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. ﬁ’muﬂﬂ'mammﬁumamﬁaﬂswauagjmﬂiéf I@]EJﬂﬁLLi]ﬂLL"i]WIGl"h’GluﬂTiﬁﬂENWu’Ji]EJ AD MILAN-
113IMIUAN (ARLo) WM 370 LAV VTAIAT Tﬂﬂuaﬂwammsnmm'lﬂu
e $WIUTOVVDINITIA0IH (M) 1KY 10,000
791

MIN 1 ﬂmﬂ%umﬂum ARL ¥93HU91AI1AN EWMA HWMA DHWMA 11ag HHWMA
mamammmiLmﬂuﬁmmmawmm n39l 4 =0.05, 4, € {0.01,0.05,0.25,0.5} n=10,000 tia¢ ARLo =370

EWMA HWMA DHWMA HHWMA
, 4, =0.05
Shift 3)  4,=005 4 =005 4 =005

4,=001 4,=005 4,=025 1,=05

L=13830  L=13830  L=1.1638 L=1.0502  L=1.1638 L=12891 L=13330

0.00 ARL 3702218 370.2218 370.1542 3700863 370.1542 3702627  370.1287
SDRL  3.6309 3.6309 3.5373 3.8615 3.5373 3.6153  3.6331

0.01 ARL 326.9843 326.9843 324.4368 313.8507* 324.4368 3254769  327.6597
SDRL 3.2040 3.2040 3.1017 3.2114 3.1017 3.1432 3.1928

002 ARL 2872627 2872627 282.9218 266.6532% 2829218 2863517  288.4399
SDRL 2.7912 2.7912 2.6852 2.7118 2.6852 2.7484 2.7958

0.03 ARL 2577575 2577575 249.4399 229.9650% 2494399 2572001  257.3057
SDRL 24964 2.4964 2.3681 2.2877 2.3681 24628 2.4740

0.04 ARL 232.7371 232.7371 223.7078 203.2615* 223.7078 229.5570  231.9066
SDRL 2.2427 2.2427 2.1126 1.9786 2.1126 2.2173 2.2216

0.05 ARL 209.7847 209.7847 200.7149 179.7339* 200.7149 206.8069  209.3300
SDRL 2.01661 2.01661 1.8739 1.7355 1.8739 1.9883 2.0146

0.06 ARL  189.9850 189.9850 180.1772 160.7223% 1801772 187.7634  189.2822
SDRL 1.8284 1.8284 1.6758 1.5147 1.6758 1.7890 1.8288

007 ARL 1717752 1717752 1634518 145.4097% 1634518  169.8046  171.6726
SDRL  1.6623 1.6623 14906 13362 14906 16050 1.6518

0.08 ARL 156.9247 156.9247 149.5923 131.5618* 149.5923 154.8204 156.4718
SDRL 1516l 15161 13521 11767 13521 14509 14881

0.09 ARL 145.1644 145.1644 137.7528 121.4618* 137.7528 143.0561 144.7760
SDRL 1.3906 1.3906 1.2287 1.0755 1.2287 1.3395 1.3645

0.1 ARL  133.9476 133.9476 127.1376 111.8056*  127.1376 1327177  133.9568
SDRL 1.2674 1.2674 1.1171 0.9604 1.1171 1.2279 1.2485

02 ARL  67.1583 67.1583 65.0990 59.6812% 650990 667719  67.0936
SDRL  0.5997 0.5997 0.5046 0.4198 0.5046 0.5740  0.5860

EARL 2124753 2124753 206.2155 191.1828* 206.2155 210.8825 212.3353
ESDRL 2.0539 2.0539 1.9206 1.8558 19206 20142 2.0416

* @1 ARL; Nuadmnga lunaazvinamsnlasunilas
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0.07 0.08 0.09 0.1 0.2

g HWMA lamda=0.05
== HHWMA lamda1=0.05, lamda2=0.01
—a—HHWMA lamdal=0.05, lamda2=0.25

M 1:MsfTeuneun ARL; v0unuginiuay EWMA HWMA DHWMA Liag HHWMA

mﬂmiwm 1y lumsaffeuiieudiniuen
Sumau ARLy iffeeyaiimsuanuasuuiauiid nsd
1, =005,4, €{0.01,0.05,0.25,0.5) n=10,00011 a &
ARLo =370 11A1 ARL; Ad1figa funuginiugu
HHWMA 13 (4 =0.05,4, =0.01) Hszdnsainlu
M13A3293VAURAVDINITLVIUNITANIUNUYUAIUAY

EWMA HWMA DHWMA Tunnse squmslasunlag (3)
uazann g 1 o ludauees ARL; dm5uszay ms
Lﬂasjuuﬂm(6)ﬂmmmaﬂ”lﬂﬁmawumiwm Faru
UNHANAIVAN HHWMA 73 (4, =0.05, 4, = 0.01) GG
1ag) mJ:iwﬁmmwwmmwugummu EWMA HWMA
(a2 DHWMA

GﬂiN‘VI 2: mmﬁa‘um&mm ARL ﬂlﬂﬁ!LN‘Llﬂllﬂ’]’UﬂiJ EWMA HWMA DHWMA 16 HHWMA

mam'emaumm%mmuumawmm n3dl 4 =0.254, €

€{0.01,0.05,0.25,0.5} n=10,000 iaz ARLo =370

EWMA HWMA DHWMA HHWMA
, 4, =0.25
Shift 3)  4,=025 4 =025 1 =025

4,=001 4,=005 1,=025 A4 ,=05

[=23958  L=2.3958  L=1.7322 L=1.0763  L=12891 L=1.7322 L=1.9966

0.00 ARL 370.0544 370.0544 370.0544 370.0367 370.2627 370.0544  370.1023
SDRL  3.7062 3.7062 3.6123 3.8827 3.6153 3.6123  3.6744

0.01 ARL 3419001 341.9001 3374424 312.1095% 3256847  337.4424 3382802
SDRL 3.3989 3.3989 3.2998 3.2585 3.1443 3.2998 3.3351

0.02 ARL 3127339 312.7339 305.5003 2669747% 2867988  305.5003  310.2047
SDRL 3.1061 3.1061 2.9746 2.7591 2.7503 2.9746 3.0527

0.03 ARL 287.1898 287.1898 276.8477 230.3965* 257.5761 276.8477  282.8075
SDRL  2.8373 2.8373 2.7066 2.3310 24677 27066 2.7776

0.04 ARL 267.1964 267.1964 253.7214 203.2210%* 229.8083 253.7214  282.8075
SDRL  2.6545 2.6545 24781 2.0253 22181 24781 27776

0.05 ARL 2492318 2492318 233.7881 179.5620% 2069397 2337881  241.6257
SDRL 2.4700 2.4700 2.2664 1.7650 1.9918 2.2665 2.3737

0.06 ARL  232.6824 232.6824 2135718 160.1421%  187.8588  213.5718  224.1080
SDRL 2.3072 2.3072 2.0682 1.5420 1.7894 2.0682 2.2009

0.07 ARL 216.6938 216.6938 196.3171 143.7639* 169.9026 196.3171 206.6490
SDRL  2.1465 2.1465 1.9035 137086 1.6066 19035 2.0297

0.08 ARL 202.3626 202.3626 180.6958 130.1170* 154.9222 180.6958 191.3335
SDRL 19950 1.9950 17654 12135 14604 17654 1.8833

0.09 ARL 1892067 189.2067 169.4460 1192636*  143.1485 1694460  178.5512
SDRL  1.8654 1.8654 16636 1.0946 13402 16636 1.7649
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A13199 2: (AD)

EWMA HWMA DHWMA HHWMA
. A, =025
Shift (8) A,=0.25 A, =025 4, =025
4,=001 4,=005 4,=025 A4,=05
L=2.3958 L=2.3958 L=1.7322 L=1.0763 L=1.2891 L=1.7322 L=1.9966
0.1 ARL 177.9921 177.9921 158.0135 110.2311* 132.8079 158.0135 167.5786
SDRL 1.7720 1.7720 1.5401 1.0007 1.2283 1.5401 1.6592
0.2 ARL 97.8662 97.8662 83.1346 56.3327* 66.8277 83.1346 89.4425
SDRL 0.9604 0.9604 0.7999 0.4375 0.5746 0.7999 0.8732
EARL 245.4259 245.4259 231.5444 190.1792* 211.0448 231.5444  240.2909
ESDRL 2.4350 2.4350 2.2565 1.8901 2.0156 2.2566 2.3669
400
350
300 \\\
250 —
= 200
150
100
50
0 £
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HHWMA lamda1=0.25, lamda2=0.05 —e=-HHWMA lamda1=0.25, lamda2=0.25
HHWMA lamda1=0.25, lamda2=0.5
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