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Abstract
The objective of this research is to
compare the efficiency of fraction

nonconforming control charts that are p chart,
Ewma chart and Isrt p ewma chart. This research
considered the standard fraction nonconforming
(p,) are 0.01, 0.03, 0.05, 0.07 and 0.09. The shift
of fraction nonconforming (5) are 0.0, 0.01, 0.05,
0.1, 0.5, 1.0 and 2.0. Sample sizes (n) are 50,
100, 200 and 300. For each studied situation,
the benchmark criterions were both Type | error
and Average Run Length (ARL,). The results of
this study were as follows: p chart is the most
efficient tool where p, = 0.05, 0.07 and 0.09; n =
300; and 6 = 2.0. Both Ewma chart and Isrt p

ewma chart are the most efficient tool in case of
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all p,, when & = 2.0; and n = 200 and 50
respectively. Finally the efficiency of Ewma chart
is higher when one of these three factors:
Standard Shift  of

fraction nonconforming;

fraction nonconforming; and sample size is

higher too.

Keywords: p chart, Ewma chart, Isrt p ewma chart,

Type | error, Average Run Length
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Ewma wadfsesunialasundasnniy 0.01

AN99N 1 ANANNEANANALTZLANT 1 B399 2 ANANINENGTARAE (ARL,) 18 p, Wil 0.01

n P, p Ewma Isrt p ewma n 0 p Ewma Isrt p ewma

0.01 0.0139* 0.0027 0.0027 0.01 348.2575 362.2169

0.03 0.0037* 0.0027 0.0027 0.05 272.8729 320.303
50 0.05 0.0032* 0.0027 0.0027 0.1 203.0447 282.1237
0.07 0.0074* 0.0027 0.0027 %0 0.5 37.6024 19.0699

0.09 0.0043* 0.0027 0.0027 1.0 15.1542 2.4842

0.01 0.0186* 0.0027 0.0027 2.0 6.4972 0.4941
0.03 0.0032* 0.0027 0.0027 0.01 341.4559 333.0557
100 0.05 0.0043* 0.0027 0.0027 0.05 260.3102 225.1561
0.07 0.0041* 0.0027 0.0027 0.1 167.3903 141.4123

0.09 0.0035* 0.0027 0.0027 1o 0.5 24.3255 21.7561

0.01 0.0043* 0.0027 0.0027 1.0 9.7446 9.7939

0.03 0.0031* 0.0027 0.0027 2.0 4.2299 3.7939

200 0.05 0.0029* 0.0027 0.0027 0.01 346.7054 322.2871
0.07 0.0040* 0.0027 0.0027 0.05 231.7647 199.518

0.09 0.0028* 0.0027 0.0027 0.1 129.3521 123.9711
0.01 0.0043* 0.0027 0.0027 20 0.5 15.3272 199.5186

0.03 0.0048* 0.0027 0.0027 1.0 9.7446 9.0777

300 0.05 0.0027 0.0027 0.0027 2.0 4.2299 3.7939
0.07 0.0027 0.0027 0.0027 0.01 343.3622 319.2872
0.09 0.0027 0.0027 0.0027 0.05 206.9624 180.7122
* panedie LLmuqﬁmu@m”l,u'mmmmuqumwﬁmwmmﬂi:mﬁ 114 0.1 104.7625 110.1205
%0 0.5 11.75 26.0193

1.0 4.8371 14.0422

2.0 2.0147 7.2578
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ANIWT 3 ANANINENIINRAY (ARL,) 1H8 p, WINAL 0.03  A19°9% 4 ANANEN9RRRAE (ARL,) Wa p, Wil 0.05

n 0 p Ewma Isrt p ewma n 1) p Ewma Isrt p ewma
0.01 354.7028 328.2647 0.01 345.3684 327.1409
0.05 246.9594 213.0729 0.05 218.2297 189.668
0.1 144.8368 131.3052 0.1 114.3855 114.002
*0 0.5 18.2474 25.1131 >0 0.5 12.7832 25.9744
1.0 7.4532 12.1427 1.0 5.3538 13.6445
2.0 3.1093 5.7472 2.0 2.1878 6.9433
0.01 340.4981 316.8493 0.01 341.7895 303.8796
0.05 207.3493 183.0876 0.05 172.7923 157.1937
0.1 103.6636 109.3428 0.1 76.8506 92.2931
100 100
0.5 11.6046 25.9891 0.5 8.1623 25.1839
1.0 4.8078 13.9615 1.0 3.42916 14.2299
2.0 1.9614 7.2195 2.0 1.3239 7.6276
0.01 336.8918 300.3281 0.01 329.4958 284.5819
0.05 159.1526 151.9238 0.05 120.0631 128.3462
0.1 66.7905 88.3865 0.1 46.8785 76.5942
200 200
0.5 7.4075 25.1246 0.5 5.2598 24.2315
1.0 3.0574 14.2823 1.0 2.155 14.2183
2.0 1.1952 7.7153 2.0 0.8304 7.8042
0.01 327.868 293.795 0.01 322.3675 313.1364 273.2769
0.05 130.9477 134.0248 0.05 199.9007 94.0214 115.1407
0.1 52.1506 79.0219 0.1 111.0728 35.0395 69.7797
300 300
0.5 5.7114 24.5085 0.5 4.3022 4.0736 23.7188
1.0 2.359 14.2611 1.0 0.3336 1.6201 14.1094
2.0 0.9157 7.8163 2.0 0.0006 0.5465 7.8256
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ANIWT 5 ANAINENIINLRAY (ARL,) e p, Wiy 0.07 AN3NT 6 ANAYINENIINIRAY (ARL,) W9 p, WL 0.09

n 0 p Ewma Isrt p ewma n 1) p Ewma Isrt p ewma
0.01 347.5323 315.3640 0.01 347.2134 299.8111
0.05 194.8419 172.7465 0.05 177.5048 157.5509
0.1 93.9534 102.8463 0.1 79.7249 92.1841
*0 0.5 10.1090 25.4844 >0 0.5 8.5345 25.1725
1.0 4.2177 13.9991 1.0 3.5488 14.0814
2.0 1.6654 7.3519 2.0 1.3829 7.5060
0.01 332.9144 295.8238 0.01 331.2120 283.4475
0.05 144.4108 141.7150 0.05 126.3144 130.7619
0.1 60.0589 84.0252 0.1 49.7665 77.9069
100 100
0.5 6.5447 24.6962 0.5 5.4976 24.2401
1.0 2.6907 14.2439 1.0 2.2363 14.1596
2.0 1.0438 7.7273 2.0 0.8671 7.7631
0.01 316.7517 270.7582 0.01 307.7260 262.3161
0.05 99.2462 116.2635 0.05 81.6382 107.7120
0.1 36.5990 70.6339 0.1 29.7304 66.7858
200 200
0.5 4.1907 23.7640 0.5 3.5119 23.4112
1.0 1.6739 14.1089 1.0 1.3760 14.0137
2.0 0.5387 7.8205 2.0 0.2972 7.8080
0.01 354.5433 302.8275 255.1223 0.01 249.4011 298.1696 245.,9485
0.05 201.4600 75.2048 103.7584 0.05 141.1453 62.6586 96.4924
0.1 103.2109 27.1489 64.9514 0.1 67.8357 22.5277 61.8895
300 300
0.5 2.5482 3.2250 23.2685 0.5 1.3605 2.6899 23.0381
1.0 0.1085 1.2500 13.9850 1.0 0.0282 1.0430 13.8954
2.0 0.0001 0.1812 7.8074 2.0 0.0001 0.0275 7.7959
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