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*_ Correct Setup

7 - Correlated Processes

% - Asymmetrical Distributions

7 - Exponentially Weighted Moving Average (EWMA)
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*_ In-control Average Run Length (ARL,)
’ - Long Sampling Interval (hy)
% _ Short Sampling Interval (hs)
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(a) A UCL, ATS . |UCL, ATS" ) UCL, ATS . | UCL, ATS
0.1 0.010 0.343 132.09 0.013 0.228 64.75 0.017 0.241 47.25 0.022 0.272 38.14
0.2 0.014 0.440 53.14 0.034 0.446 2399 = 0.055 0.532 17.02 0.067 0.568 13.58
0.3 0.023 0.631 30.31 0.061 0.662 13.37 0.094 0.756 9.47 0.124 0.845 7.60
0.4 0.032 0.802 20.48 0.092 0.876 9.01 0.136 0.966 6.43 0.177 1.068 5.23
0.5 0.042 0.979 15.28 0.116 1.029 6.76 0.176 1.151 4.90 0.228 1.267 4.07
0.6 0.049 1.097 12.14 0.143 1.194 5.44 0.214 1.319 4.02 0.265 1.406 3.41
0.7 0.057 1.228 10.07 0.170 1.353 4.58 0.248 1.465 3.47 0.311 1.575 3.02
0.8 0.070 1.434 8.63 0.192 1.480 3.99 0.274 1.575 3.12 0.338 1.673 2.77
0.9 0.077 1.542 7.56 0.209 1.577 3.59 0.295 1.663 2.88 0.375 1.806 2.62
1.0 0.087 1.694 6.76 0.226 1.673 3.28 0.320 1.767 2.71 0.406 1.917 2.51
1.1 0.098 1.857 6.12 0.244 1.774 3.06 0.341 1.854 2.60 0.448 2.067 2.44
1.2 0.104 1.945 5.62 0.258 1.852 2.89 0.365 1.953 2.52 0.504 2.267 2.39
1.3 0.114 2.090 5.20 0.269 1.913 2.77 0.392 2.064 2.46 0.560 2.468 2.35
1.4 0.123 2.219 4.86 0.280 1.974 2.67 0.430 2.220 2.42 0.625 2.703 2.32
1.5 0.135 2.389 4.56 0.290 2.029 2.60 0.469 2.380 2.38 0.693 2.952 2.29
1.6 0.142 2.488 431 0.290 2.029 2.54 0.515 2.569 2.35 0.738 3.119 2.27
1.7 0.149 2.585 4.10 0.310 2.139 2.50 0.556 2.738 2.33 0.789 3.311 2.25
1.8 0.157 2.696 391 0.333 2.265 2.46 0.612 2.970 2.31 0.833 3.479 2.24
1.9 0.170 2.875 3.74 0.346 2.336 2.43 0.653 3.141 2.29 0.873 3.634 2.23
2.0 0.177 2.971 3.59 0.368 2.456 241 0.702 3.347 2.27 0.901 3.744 2.22
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0.1 0.010 0.186 66.20 0.012 0.213 65.54 0.013 0.228 64.75
0.2 0.032 0.424 24.35 0.033 0.434 24.18 0.034 0.446 23.99
0.3 0.056 0.620 13.41 0.059 0.643 13.35 0.061 0.662 13.37
0.4 0.083 0.811 8.91 0.087 0.838 8.91 0.092 0.876 9.01
0.5 0.111 0.993 6.59 0.113 1.005 6.62 0.116 1.029 6.76
0.6 0.135 1.141 521 0.142 1.182 5.27 0.143 1.194 5.44
0.7 0.167 1.332 4.32 0.171 1.353 4.40 0.170 1.353 4.58
0.8 0.191 1.472 3.71 0.193 1.480 3.80 0.192 1.480 3.99
0.9 0.219 1.633 3.26 0.219 1.628 3.36 0.209 1.577 3.59
1.0 0.239 1.747 2.92 0.235 1.718 3.03 0.226 1.673 3.28
1.1 0.268 1.911 2.66 0.260 1.858 2.78 0.244 1.774 3.06
1.2 0.287 2.018 245 0.276 1.947 2.59 0.258 1.852 2.89
1.3 0.303 2.108 2.28 0.287 2.008 2.44 0.269 1.913 2.77
1.4 0.321 2.209 2.15 0.302 2.091 2.33 0.280 1.974 2.67
1.5 0.331 2.265 2.05 0.315 2.163 2.24 0.290 2.029 2.60
1.6 0.341 2.321 1.96 0.323 2.207 2.17 0.290 2.029 2.54
1.7 0.351 2.377 1.89 0.331 2251 212 0.310 2.139 2.50
1.8 0.361 2.433 1.84 0.342 2312 2.08 0.333 2.265 2.46
1.9 0.371 2.489 1.80 0.363 2.427 2.04 0.346 2.336 2.43
2.0 0.378 2.528 1.76 0.367 2.449 2.01 0.368 2.456 241
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(a) N L' ATS' N L°  ATS N L°  ATS' A L° ATS
0.1 | 0.013 009 . 10201 0016 0081 7523 _ 0.022 0086 _ 61.28 0.026 _ 0.085 52.01
0.2 0026 0148 & 4346 0041 0156 3075 = 0059 0.167 2426 0.064 0.155 2022
03 0056 0247 | 2494 0081 0242 1725 = 0.097 0229 1346 0.128 0240 11.16
04 0084 0320 1648 0.122 0313 1128 = 0152 0303 875  0.188 0305 7.4
05 0119 0398 | 1185 0.164 0376 8.06 = 0216 0377 624 0223 0340 5.19
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Exponentially Weighted Moving The performance of an X-bar chart is usually studied under the
Average (EWMA) control chart, assumption that the process standard deviation is well estimated and
Average Time to Signal (ATS), does not change. This is, of course, not always the case in practice
Variable Sampling Intervals and X-bar charts are not robust against errors in estimating the
(VSI), Markov Chain. process standard deviation or changing standard deviation. In this

paper, the use of an exponentially weighted moving average (EWMA)
t chart with variable sampling intervals to monitor the process mean
is discussed. We have determined the optimal control limits for the
VSI EWMA t chart so that the chart has the desired robustness
property against errors-in estimating the process standard deviation
or changing standard deviation. Performance of the proposed chart is
compared with similar charts using the Markov chain approach and
simulation studies..
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