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Abstract

The objective of this research was to study a performance measurement of fuzzy-p control chart
and p-chart when the numbers of nonconforming was fuzzy data. In this research, different Ol levels were
chosen by characteristics of products and processes at 0 < Ol < 1. The performance of control chart was
measured by the average run length (ARL) using Monte Carlo simulation (MC) when observations were
binomial distribution repeating 50,000 times. The results showed that a performance measurement of fuzzy-p
control chart and p-chart was not different when Ol approached to 1 but when OU was reduced, the width of

control chart larger. Additionally, ARL and ARL, also increased.

Keywords: QL level, average run length, fuzzy—p control chart, p-chart
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p,="0.0 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.018 0.019

0.99 370.2301 34.8045 5.95856 1.50048 0.44326 | 0.12292 | 0.02826 0.00534 0.00078 0.00004

0.98 370.2301 34.8045 5.95856 1.50048 0.44326 | 0.12292 | 0.02826 0.00534 0.00078 0.00004

0.97 378.9571 35.00688 | 5.96984 1.50088 0.44332 | 0.12292 | 0.02826 | 0.00534 0.00078 0.00004

0.96 450.7331 38.5872 6.22522 1.52754 0.4473 0.1234 0.02834 | 0.00534 0.00078 0.00004

0.95 535.2445 | 45.51280 6.9091 1.63632 0.46994 | 0.12752 | 0.02918 0.00548 0.00078 0.00004

0.9 662.2552 | 62.56312 | 9.21616 2.16974 0.63344 | 0.18012 | 0.04564 | 0.00926 0.00114 | 0.00012
0.8 953.8586 124.3506 | 14.46942 | 2.96666 0.8233 0.2326 0.05854 | 0.01256 0.00154 | 0.00018
0.7 1101.722 | 249.3754 | 23.3612 4.22488 1.11494 | 0.31902 | 0.08376 0.0187 0.00294 | 0.00036
0.6 1165.508 | 490.7536 | 40.65118 | 6.31394 1.55658 | 0.44484 | 0.1219 0.02838 0.00492 0.00062
0.5 1188.774 | 803.8845 | 77.42128 | 10.04978 | 225156 | 0.62994 | 0.17814 | 0.04404 0.00838 0.00116
0.4 1195.358 | 998.7158 140.757 15.45622 | 3.15804 0.8568 0.24702 0.0638 0.01352 0.00184
0.3 1197.746 1112.019 | 272.4773 | 25.34836 | 4.60078 1.19834 | 0.34786 | 0.09496 0.02098 0.00328
0.2 1198.07 1165.444 | 498.6718 | 43.56646 6.9742 1.70758 | 0.49502 0.14204 0.03332 | 0.00618
0.1 1198.786 1183.965 | 718.465 70.4874 10.07494 | 2.3174 0.67182 | 0.19844 0.04986 0.0097

p Chart 370.2301 34.8045 5.95856 1.50048 0.44326 | 0.12292 | 0.02826 | 0.00534 0.00078 0.00004
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a p
p=0.0: 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.018 0.019
0.99 3702393 | 180.7591 | 59.82914 | 22.76548 | 9.92424 4.6663 2.3656 1.2551 0.6737 0.3632
0.98 3702365 | 205.1761 | 68.76502 | 26.29094 | 11.42734 5.3938 2.7358 1.4523 0.7867 0.4272
0.97 585.6547 | 205.4224 | 68.82982 | 26.29362 | 11.42982 5.3939 2.7358 1.4523 0.7867 0.4272
0.96 614.254 215.9807 | 71.0872 26.8077 11.5631 5.4314 2.7468 1.4556 0.7876 0.4276
0.95 659.1326 238.503 | 76.94134 | 28.4537 | 12.07446 5.5948 2.8080 1.479 0.7969 0.4321
0.9 819.0973 | 356.0745 | 111.2986 | 39.01238 | 15.7958 7.1014 3.4833 1.8215 0.9653 0.5256
0.8 1039.754 | 663.9166 | 234.841 | 73.06184 | 26.53366 11.007 5.0897 2.5459 1.3157 0.7140
0.7 1145.582 | 947.4542 | 486.0489 | 147.0203 | 48.3101 18.1379 7.8404 3.7251 1.884 0.9972
0.6 1182.377 | 1097.733 | 763.0654 | 300.9888 | 89.64908 30.872 12.242 5.504 2.6846 1.3927
0.5 1193.568 | 1162.384 | 999.2326 558.56 174.1964 | 54.6622 19.8443 8.3188 3.8725 1.966
0.4 1197.084 | 1187.712 | 1120.781 | 849.2796 | 361.7613 104.66 34.9450 13.6178 5.9485 2.8981
0.3 1197.515 | 1194.956 | 1167.272 | 1029.294 | 616.0377 | 198.953 60.9470 | 22.0282 9.0823 42019
0.2 1196.698 | 1197.278 | 1186.714 | 1123.233 860.2 373.475 109.973 36.87 14.2257 6.2955
0.1 1198.06 1197.908 | 1194.208 | 1164.934 | 1023.761 | 612.2737 | 200.5153 | 62.3046 | 22.7782 9.4369
p Chart 370.987 150.084 | 52.25728 | 20.57596 | 9.20882 4.42098 2.27568 1.21504 | 0.66002 | 0.35626
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Py = 0.05
1400
1200
1000
. 800
=
-
TG00
400
200
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
alpha
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M9 3. 1lSeuieual ARL vouurugiintunudadiuveudeflsd f oL 5zAUA19 9 AuRUQIAIAN

dadinuveude e mua p=0.1 uag p=0.101-0.109

a p
p="0.1 0.011 0.012 0.013 0.014 0.015 0.016 0.017 0.018 0.019

0.99 370.4997 | 318.8596 | 136.9539 | 62.49368 | 30.9223 16.1367 8.99832 5.2497 3.1438 1.9629

0.98 370.6917 | 370.6486 | 161.2143 | 73.72572 | 36.08746 18.5546 10.2937 5.9188 3.5215 2.191

0.97 703.8077 | 379.1623 | 164.4704 | 75.00584 | 36.72894 18.862 10.4720 6.0225 3.5897 2.2409

0.96 741.6326 | 411.1155 | 177.7141 | 79.58814 | 38.53766 19.5678 10.7526 6.1379 3.6466 2.2655

0.95 773.9045 | 4429803 | 193.6357 | 85.7458 | 41.14328 | 20.7702 11.3005 6.4013 3.7066 3.3373

0.9 909.7744 | 594.5861 | 282.9994 | 120.6942 | 55.15842 | 27.0967 14.2986 7.9103 4.5827 2.7814

0.8 1087.771 894.3626 | 557.7243 | 254.5414 | 106.8073 | 48.8204 23.9576 12.463 6.8913 4.0381

0.7 1161.894 | 1077.319 | 856.3798 | 507.3344 | 220.4401 92.7463 41.685 20.3453 10.7268 5.9763

0.6 1187.646 | 1155.898 | 1054.763 | 805.466 | 440.5945 | 184.4727 | 76.8025 35.1246 17.3125 9.1927

0.5 1194.838 1184.108 | 1140.732 | 1011.718 | 721.0338 | 361.2393 | 145.1885 | 61.2472 | 28.7410 14.405

0.4 1197.226 | 1193.685 | 1177.664 | 1123.22 | 957.9692 | 633.0406 | 290.656 116.5746 | 51.035 23.9024

0.3 1197.484 | 1197.206 | 1191.488 | 1168.807 | 1090.206 | 880.3788 | 521.5008 | 224.4973 | 91.7364 | 40.4504
0.2 1198.072 1197.899 | 1196.157 | 1187.486 | 1153.372 | 1043.253 | 778.6811 416.266 171.361 71.202
0.1 1198.171 1197.207 | 1197.543 1194.2 1178.392 | 1123.763 | 965.5047 | 644.5099 | 304.76 123.317

p Chart | 370.3945 | 299.9223 | 130.5094 | 60.34284 | 30.1666 15.8521 8.89212 5.2053 3.1247 1.95546
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