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Abstract

Traditional SPC techniques are looking out variation of process by fixed sampling
interval and fixed sample size about every hour, the process of in-control or
out-of-control couldn’t be detected actually when the sample points are plotted near
control limits, and it takes no notice of expense concerned with such sample points.

In this paper, to overcome that, consider VSI(variable sampling interval) EWMA
control charts which VSI method is applied. The VSI control charts use a short
sampling internal if previous sample points are plotted near control limits, then the
process has high probability of out-of-control. But it uses a long sampling interval if
they are plotted near centerline of the control chart, since process has high possibility
of in-control. And then a comparison and analysis between FSI(fixed sampling interval)
and VSI EWMA in the statistical aspect and economic aspect is studied. Finally, we

show that VSI EWMA control chart is more efficient than FSI EWMA control chart in
the both aspects.
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L 3.000 2.997 2.978 2.898 2.701 2.490
A 1.000 0.750 0.500 0.250 0.100 0.050
shift |cutoff 0.671 0.670 0.668 0.662 0.647 0.624
FSI 3700 370.0 370.0 370.0 370.0 370.0
VSI 370.0 370.0 370.0 370.0 370.0 370.0
FSI 279.9 2415 196.0 136.1 89.12 72.45
VSI 2737 2335 182.1 1184 69.25 53.41
FSI 154.7 109.9 71.55 41.23 28.26 26.49
VSI 141.1 94.86 56.02 26.64 15.95 15.36
FSI 43.86 25.46 15.29 10.30 9.76 10.76
VSI 3090 15.12 747 453 481 579
FSI 2496 871 6.00 518 581 677
VSI 751 368 243 226 2.79 3.50
FSI 633 4.17 343 347 419 498
VSI 254 170 151 158 196 248
FSI 325 252 239 265 330 3.99
VST 142 124 122 129 153 1.89
FSI 200 179 186 219 277 3.3
vsr 114 110 1.11 1.16 130 1.53
FSI 145 141 152 190 238 291
VSsI 1.05 1.05 1.06 1.10 1.18 1.31
FSI 119 120 130 167 214 257
VSsI 102 1.02 1.03 1.07 1.12 1.20
FSI 107 108 1.15 146 200 228
vsr 101 1.01 1.01 1.05 1.10 1.14
FSI 102 103 109 127 189 209
VST 1.00 1.00 1.01 103 1.09 1.11
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L 3.000 2.997 2.978 2.898 2.701 2.490

A 1.000 0.750 0.500 0.250 0.100 0.050

shift |cutoff 0.671 0.670 0.668 0.662 0.647 0.624

FSI 370.0 369.4 369.1 366.5 361.1 356.1
VSI 369.8 369.2 369.1 366.2 361.1 35566
FSI 280.3 242.0 1937 131.5 79.86 58.06
VSI 2745 233.8 182.9 117.8 66.92 48.45
FSI 153.3 103.8 69.16 36.86 20.01 15.20
VSI 140.7 94.54 25.37 25,55 13.39 11.55
FSI 43.31 2467 1314 6.79 450 4.06
VSI 30.73 1484 683 352 323 346
FSI 1455 755 416 251 203 198
VSI 728 321 1.76 148 169 1.87
FSI 581 308 189 134 122 124
VSr 210 107 080 085 109 1.28
FSI 268 157 109 086 085 0.88
VSI 076 047 043 051 0.74 096
FSI 141 094 0.76 062 066 067
VSI 032 023 023 029 048 0.70
FSI 081 063 059 052 053 056
VSI 014 0.12 012 016 028 047
FSI 048 043 048 051 0.36 053
VSI 006 0.06 007 008 0.15 0.10
FSI 028 028 036 050 029 045
Vvsr 0.03 0.03 0.04 0.06 007 0.16
FSI 0.15 0.17 024 044 033 0.38
VSI 0.02 0.02 0.03 005 004 007

* po=pr=0.5, ds=0.1d;,=1.9
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L d ATS0 ATS1 STSO STS1|COST

266 0.36 6822 3.09 18638 547 |16.841
2,73 049 110.84 250 22599 262 |15876
2.83 056 16621 220 309.09 1.79 |15.543
2.74 0.70 16404 227 231.01 1.27 {15384
2,70 0.81 169.60 2.25 20531 0.99 {15308
2.67 0.88 16248 2.07 19442 0.83 |15.280
268098 19548 2.28 195.46 0.73 [15.279
264 1.08 19212 228 177.10 0.66 |15.292
251 1.24 15931 236 12530 0.60 [15.306
101246 1.33 145774 2.29 111.35 0.57 [15.325
111240 148 14217 245 9228 0.55 [15.342
12/12.27 1.69 11889 254 6806 0.53 |15.363
13|2.31 1.75 13611 255 7730 0.52 [15.363
14|12.22 1.93 12479 263 6198 049 (15380
15|2.18 2.11 119.39 270 5571 0.6 [15.386
16|2.18 2.19 12754 272 5546 043 (15387
171225 2.16 14662 266 6460 043 (15414
1812.17 2.39 13518 279 5371 0.38 |15431
1912.16 250 13736 2.84 5222 034 {15458
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2012.20 252 152.05 2.85 56.87 0.33 115490
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L di d2 ATSO ATSI STSO STS1|COST
3.02 033 167 26368 274 15229 159 |15.271
3.31 041 159 638039 163 383.04 094 [14.219
3.35 053 148 41261 1.15 23241 0.66 |13.872
344 054 146 966.07 1.00 59555 0.58 | 13.804
3.34 0.64 1.39 70575 0.84 398.09 0.48 {13.771
3.37 075 1.25 431.11 0.77 24766 044 | 13.790
340 0.73 1.27 91403 0.72 52468 041 {13.854
342 0.77 1.23 99533 067 579.66 038 |13.924
339 079 1.21 88879 061 52373 0.34 | 14.007
349 079 1.21 99762 058 679.55 033 | 14.116
3.36 085 1.16 775.07 053 451.81 031 |14.212
121349 0.85 1.16 122593 0.54 700.19 0.31 {14.330
13|3.52 0.87 1.13 134036 0.51 77467 0.29 | 14.442
14(3.52 0.90 1.11 131699 049 76331 0.28 | 14.558
15(3.54 0.90 1.11 142858 047 82250 0.27 | 14.679
16(3.57 0.90 1.10 1628.77 0.45 93454 0.26 | 14.807
17[350 091 1.09 1227.79 042 721.75 0.24 | 14.928
18348 093 1.07 1157.82 041 667.76 0.24 | 15.061
19§3.40 093 1.07 930.78 0.37 530.63 0.21 | 15.178
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