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Knowing about the real time of a change in the parameter(s) of a
statistical process would enable users to identify root causes more
quickly and precisely. Due to the sensitivity and importance of
reaching zero defects in high quality processes, to be aware of the
change time would be so precious. In this paper, we consider the
performance of the Maximum Likelihood Estimator in comparison
with built-in change point estimators of Cumulative Sum (CUSUM)
and Exponential Weighted Moving Average (EWMA) control charts.
Using likelihood function approach, we also proposed a confidence
set for the change point. The results of a Monte-Carlo simulation have
shown the priority of the MLE in identifying the real time of the
change.
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P(% - T] =0 0.459 0.326 0.224 0.146 0.087 0.046 0.019 0006 0.005 0012 0.025 0.038 0.053 0.071 0.090 0.104 0124 0.137
0.100 0.094 0.081 0.067 0.049 0.029 0013 0.005 0.006 0015 0.027 0.040 0051 0.060 0.068 0.073 0.076  0.082
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0.700 0.667 0.599 0500 0.367 0.218 0.094 0.033 0.039 0092 0166 0.238 0294 0334 0367 038 0399 0414
P("T - le =4 0917 0.826 0.698 0546 0388 0.242 0.121 0.044 0.042 0092 0.155 0.221 0288 0.350 0.407 0454 0502 0.540
0.746 0.726  0.672 0576 0434 0264 0115 0041 0.049 0114 0201 0.284 0.345 0.388 0.421 0438 0451 0.465
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100 104.74 99.74 0.016 89.46 0.071
150 107.46 99.87 0.022 90.18 0.072
200 111.14 100.40 0.029 91.15 0.074
250 116.47 101.83 0.039 92.72 0.077
300 124.59 105.33 0.056 95.11 0.083
350 138.83 114.64 0.090 100.72 0.097
400 169.63 141.35 0.173 117.52 0.154
450 259.08 228.95 0.448 194.01 0.431
550 305.50 258.22 0.562 202.84 0.535
600 206.69 159.84 0.253 115.72 0.214
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155.93 112.95 0.112 90.24 0.119
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800 140.45 102.40 0.072 86.00 0.108
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1000 129.14 98.09 0.045 84.12 0.102
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P(lT _TD =3 0.882 0773 0.636 0486 0339 0209 0.106 0042 0.023 0.063 0.115 0.172 0232 0290 0.341 0387 0432 0470
0661 0585 0497 0396 0300 0.201 0.107 0.044 0.014 0.036 0.089 0.155 0.210 0.243 0271 0.288 0.304 0.317
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0717 0.662 058 0480 0371 0251 0136 0055 0.017 0.045 0113 0196 0261 0303 0336 0.358 0378 0.392
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gl
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0.834 0833 0.821 0769 0.659 049 0278 0.118 0.038 0.097 0.234 0.393 0504 0570 0.614 0.641 0.657 0.668

aila
P(|T - TD < 13 0986 0978 0953 0.882 0.745 0541 0315 0141 0.083 0.204 0.336 0455 0.557 0.644 0710 0.761 0.802 0.836
0884 0.885 0.884 0.864 0.789 0.620 0.369 0.161 0.054 0.133 0.309 0504 0.628 0.696 0.730 0.749 0.756  0.760

Aila
P(|T - TD 220 0991 0987 0975 0933 0825 0629 0383 0175 0104 0248 0398 0527 0633 0719 0780 0.826 0.862 0.888
0918 0919 0920 0912 0864 0715 0445 0201 0.067 0164 0371 058 0710 0773 0798 0.809 0.810 0.812
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P(|T - TD 22 0994 0991 0984 0961 0881 0700 0442 0209 0123 0.287 0452 0.587 0693 0775 0832 0.872 0901 0.921
0942 0942 0943 0940 0910 0781 0507 0.236 0.080 0.190 0420 0.644 0768 0.823 0.843 0.850 0.849  0.850
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P(|T - TD = 30 0995 0993 0989 0976 0918 0759 0495 0240 0.142 0323 0499 0.637 0742 0820 0870 0.904 0927 0.944
0959 0.958 0959 0959 0.940 0.831 0561 0269 0.091 0213 0460 0.689 0.810 0.860 0.876 0.881 0.879 0.880
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P(h - TD 23 0997 0995 0.992 098 0945 0806 0543 0.269 0.159 0357 0540 0.681 0.782 0.854 0.899 0.928 0.946  0.958
0971 0970 0971 0972 0960 0869 0.606 0.298 0.101 0.233 0494 0.727 0.843 0.887 0902 0.904 0.902 0.903
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P(|T _TD < 40 0998 0996 0994 0990 0.963 0843 0588 0297 0175 0387 0577 0719 0818 0.883 0922 0.945 0959 0.968
0980 0979 0980 0981 0973 0.897 0.647 0326 0110 0.252 0.523 0.757 0.869 0.909 0921 0.923 0921 0.922
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