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Control Chart Based on Ranked-Set Sampling
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Abstract

Simple Random Sampling is the usual data
collection method used for constructing control
charts. In this paper, a method based on Ranked-Set
Sampling is developed to construct a control chart
for the mean (X-RSS Chart) and for the median
(MRSS Chart). The method uses Simple Random
Sampling to construct a 100(1-0L)% confidence
interval for the population mean and then this
confidence interval is used to construct the control
charts. Furthermore, a new method of data ’
collection is proposed that we call Median-Set i
Sampling. The data can be used to construct a
control chart for mean (X-MSS Chart) and a control
chart for median (MMSS Chart). The control charts
constructed using SRS, MSS and MMSS are
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compared. We have found that if the process mean

does not shift, then the average run length of the
MRSS Control chart was better than the ARL of the
other charts. If there is a small shift in process mean,
1 then the MMSS Chart was found to be the best
| method for detecting the shift. If there is a large shift
. of process mean, then the X-RSS Chart, MRSS
& Chart, X-MSS Chart and MMSS Chart were found

' to show similar performance for detecting the shift.

| Keyword: Control Chart, Simple Random Sampling,
7 Ranked-szt Sampling, Median-set Sampling
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m;‘; 3 @1 ARL 284 ,qugﬁmm{}uﬁa 5 ghia lwudasseuat k, m, o WAL §

//" o=1 o =3
k" 3 SRS RSS MRSS MSS  MMSS SRS RSS MRSS MSS MMSS
'4/"’,-_ 813.223 61.490 244.224 39.564 21.548 799.234 60.499 203.322 46.685 13.555
0.25 773.277 36.910 111.528 15.732 3.086 796.241 53.736 219.483 39.612 11.552
0.50 697.403 2.690 10.016 2.077 1.509 778.260 34.758 165.749 32.594 11.556
0.75 584.727 1.479 2.632 1.444 1.310 795.268 43.149 144.250 17.232 4.457
1.00 38(.642 1.362 1.612 1.349 1.175 735.328 24919 96.277 11.274 1.596
3.00 1.056 1.005 1.008 1.005 1.002 359.538 1.305 1.551 1.286 1.171
5.00 1.000 1.000 1.000 1.000 1.000 2.608 1.114 1.135 1.086 1.058
5| 0.00 777.271 31.603 178.340 16.504 10.452 811.218 32.522 159.382 23.538 10.468
0.25 765.277 18.380 86.291 8.909 3.491 779.277 40.581 127.553 18.569 4.586
0.50 680.463 1.579 3.745 1.540 1.375 791.237 24.714 133.613 16.020 3.908
0.75 554.781 1.445 2014 1.361 1.315 789.262 23.148 84.179 7.946 2.627
1.00 374.681 1.284 1.550 1.223 1.185 796.248 6.495 43.555 4.683 1.474
3.00 .049 1.006 1.003 1.004 1.002 352.556 1.286 1.451 1.234 1.137
5.00 ..000 1.000 1.000 1.000 1.000 2.634 1.071 1.127 1.061 1.061
" | 0.00 807.222 25.518 129.410 14.623 12.351 823.206 32.486 118.432 12,519 5.413
0.25 754.305 11.211 62.207 6.806 1.473 789.242 28.632 100.633 10.435 5.624
0.50 6815.462 1.993 2.836 1.390 1.299 777247 8.666 88.906 6.630 2.579
0.75 580.729 1.360 1.694 1314 1.268 785.267 9.975 72.133 3.756 1.516
1.00 389.565 1.290 1.427 1238 1.126 763.300 2.639 30.780 2.412 1.460
3.00 1.054 1.005 1.004 1.002 1.001 384.542 1.215 1.447 1.181 1.198
5.00 1.000 1.000 1.000 1.000 ..000 2.513 1.075 1.099 1.068 1.047
r4 | 0.00 754.285 28.488 142.504 16.370 4.246 795.251 61.626 237.238 25.598 15.577
0.25 781.264 32.196 138.471 23.058 3.290 806.233 54.718 203.478 31.75% 16.632
0.50 685.451 2.443 10.847 1.745 446 780.267 46.718 196.802 31.621 10.980
0.75 551.766 1.577 2.253 1.382 282 788.257 28.080 150.625 13.893 2.320
1.00 372.694 1.324 1.673 1.301 1.205 754.336 25.061 88.537 6.601 2,103
3.00 1.058 1.005 1.006 1.002 1.004 410.497 1.346 1.562 1.337 1.237
5.00 1.000 1.00C 1.000 1.000 1.000 2.374 1.113 1.115 1.095 1.072
s | 000 740.304 15.433 116.410 4.424 3.302 791.247 35.538 145.476 22.557 11.512
0.25 775271 15.01C 80.606 6.551 2.170 766.258 35.566 156.646 20.577 10.583
0.50 711.396 1.862 4.651 1.595 1.381 780.267 25.742 124.158 11.650 6.629
0.75 597.694 1.55% 1.870 1.354 1.228 789.258 19.023 71.494 6.505 3.373
1.00 378.726 1333 1.442 1.225 1.187 775.292 12.212 44.891 4.005 1.598
3.00 1.064 1.003 1.012 1.003 1.003 392.415 1.299 1.484 1.283 1.183
5.00 1.000 1.000 1.000 1.000 1.000 2.471 1.088 1.127 1.101 1.065
0.00 7€0.289 12.45] 109.610 3.382 2.616 810.219 19.563 146.575 9.567 5.413
0.25 753.308 9.205 55.663 1.999 1.478 800.248 19.571 128.548 7.595 4.303
0.50 729.398 1.789 3.092 1.461 1.364 783.260 17.703 85.178 9.786 2.410
6 0.75 611.692 1.391 1.703 1.295 1.244 773.279 11.991 72.188 2.086 1.612
1.00 362.711 1.230 1.374 1.207 1.162 757.316 3.674 29.421 1727 1.368
3.00 1.051 1.003 1.006 1.001 1.001 354.768 1.265 1.481 1.181 1.152
5.00 1.000 1.000 1.000 1.000 1.000 2.701 1.090 1.121 1.061 1.052
4 0.00 663.420 18.441 149.465 6.410 3.456 795.232 56.633 208.280 33.731 22.581
0.25 763.301 35.326 147.409 22.702 6.291 776.254 54.695 226.461 30.632 17.683
0.50 6£9.445 3.347 9.150 1.994 1.458 782.265 57.004 170.698 24868 7.196
0.75 573.828 1.563 2.316 1.428 1.278 775.273 31.196 125.533 20.612 4.050
1.00 374.507 1371 1.667 1.254 1214 743.331 17.406 97.978 7.656 2.173
3.00 1.041 1.005 1.007 1.005 1.003 377.798 1.338 1.627 1318 1.220
5.00 1.000 1.000 1.000 1.000 1.000 2.624 1117 1.163 1.076 1.067
5 0.00 684.388 6.525 94.426 2.406 2.244 793.236 28.616 153.411 21.439 6.417
0.25 7682.268 15.783 81.536 11.823 1.696 793.258 26.595 129.618 15.631 10.527
0.50 122.374 1.747 5.531 1.849 1.304 771.271 30.589 116.869 17.840 3.469
0.75 614.661 1475 1.931 1.380 1.267 745313 18.96%9 98.771 12.947 3.172
1.00 76.889 1.273 1.454 1.215 1177 736.336 10.507 64.071 2.598 1.833
3.00 1.065 1.009 1.005 1.006 1.002 395.528 1.296 1511 1.291 1.176
5.00 1.001 1.000 1.000 1.000 1.000 2.672 1.103 1.098 1.074 1.066
6 0.00 $82.399 8.396 65.519 2301 1.264 803.227 24.549 122.514 13.565 6.383
0.25 759.308 14.152 47.955 7.861 1.509 773.298 16.768 103.729 4.405 2.545
0.50 131.414 1.491 2.832 1.363 1.305 757.284 16.790 109.752 8.594 2.845
0.75 371.736 1351 1.822 1.374 1.222 769.277 9.899 53.566 4.526 1.364
1.00 389.685 1.252 1.450 1.225 1.186 754.305 5.077 29.343 1.999 1.320
3.00 1.060 1.003 1.005 1.002 1.001 386.710 1.282 1.369 1.205 1.147
kL 5.00 1.000 1.000 1.000 1.000 1.000 2.372 1.069 1111 1.071 1.062
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