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Design of Rectifying Screening Procedures
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Abstract

When the nature of measuring a performance variable
is destructive or very expensive, it is attractive to use
a surrogate variable which is highly correlated with
the performance wvariable and less expensive to
measure. In this paper, we propose rectifying
screening procedures using the performance and
surrogate variables. Two screening procedures are
considered; a statistically-based screening procedure to
reduce the current proportion of nonconforming items
to a specified lower value after screening, and a
economically-based screening procedure where the
screening limit is determined so that the expected
cost is minimized. It is assumed that the surrogate
variable given the performance variable is normally
distributed with known mean and standard deviation.
For two screening procedures, methods of finding the
optimal solutions are presented and numerical
examples are also given.
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_1( p-D, )
Table 1. The value of @ p-p+ p, /) for different combinations of (p,p,)
Py w
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5
0.2] 0.001 - - - - - - - - - - - - - -
0.3] 0.433 |-0.429 - - - - - - - - - - - - -
0.4| 0.677 | 0.003 | -0.672 - - - - - - - - - - - -
0.5 0.844 | 0.256 | -0.250 | -0.839 - - - - - - - - - - -
0.6 0.971 | 0.434 | 0.004 |-0.427 | -0.964 - - - - - - - - - -
0.7] 1.071 | 0.570 | 0.184 [-0.176|-0.562 | -1.064 - - - - - - - - -
0.8 1.155 | 0.679 | 0.324 | 0.005 |-0.314|-0.670 | -1.146 - - - - - - - -
0.9] 1.255 | 0.770 | 0.436 | 0.145 | -0.134|-0.425|-0.759 | -1.216 - - - - - - -
1.0 1.287 | 0.847 | 0.530 | 0.260 | 0.006 |-0.247 [ -0.518 [ -0.836 | -1.276 - - - - - -
1.1] 1.341 | 0915 | 0.611 | 0.356 | 0.121 |-0.107 | -0.342 [ -0.598 | -0.902 | -1.330 - - - - -
1.2 1.389 | 0.974 | 0.682 | 1.438 | 0.218 | 0.008 |-0.203 [-0.423 | -0.667 | -0.961 | -1.377 - - - -
1.3] 1.433 | 1.027 | 0.744 | 0.510 | 0.301 | 0.105 |-0.088 |-0.285|-0.494 [ -0.729 | -1.013 | -1.420 - - -
1.4] 1.472 | 1.075 | 0.800 | 0.574 | 0.375 | 0.189 | 0.009 |-0.171|-0.357 [ -0.557 | -0.783 | -0.160 | -0.458 - -
1.5] 1.508 | 1.119 | 0.850 | 0.632 | 0.440 | 0.263 | 0.093 |-0.074 |-0.244 [ -0.421 | -0.614 | -0.833 | -1.103 | -1.494 -
p 1.6 1.542 | 1.159 | 0.896 | 0.684 | 1.499 | 0.329 | 0.167 | 0.010 |-0.147 | -0.309 | -0.479 | -0.665 | -0.878 | -1.142 | -1.526
o0 1.7] 1.573 | 1.196 | 0.939 | 0.732 | 0.552 | 0.388 | 0.234 | 0.085 |-0.063 | -0.212|-0.367 |-0.531|-0.711 |-0.919 | -1.178
1.8] 1.602 | 1.230 | 0.978 | 0.755 | 0.600 | 0.442 | 0.293 | 0.151 | 0.011 {-0.128|-0.271 |-0.420 | -0.579 | -0.754 | -0.957
1.9 1.629 | 1.262 | 1.014 | 0.816 | 0.645 | 0.491 | 0.348 | 0.211 | 0.078 |-0.054 |-0.187 | -0.324 | -0.468 | -0.622 | -0.794
2.0 1.654 | 1.292 | 1.047 | 0.853 | 0.686 | 0.537 | 0.398 | 0.266 | 0.138 | 0.013 [-0.113 |-0.241 [ -0.373 | -0.512 | -0.663
2.1| 1.678 | 1.320 | 1.079 | 0.888 | 0.725 | 0.579 | 0.444 | 0.316 | 0.193 | 0.073 [-0.046 |-0.167 | -0.290 | -0.418 | -0.553
22| 1.701 | 1.346 | 1.109 | 0.921 | 0.761 | 0.618 | 0.486 | 0.362 | 0.244 | 0.128 | 0.014 |-0.100 | -0.216 | -0.335|-0.459
23| 1.722 | 1.371 | 1.137 | 0.952 | 0.794 | 0.654 | 0.526 | 0.405 | 0.290 | 0.179 | 0.069 | -0.040 | -0.150 | -0.261 | -0.377
24| 1.743 | 1.395 | 1.163 | 0.981 | 0.826 | 0.689 | 0.563 | 0.446 | 0.334 | 0.226 | 0.120 | 0.015 [-0.089 [-0.195 | -0.304
2.5 1.762 | 1.418 | 1.188 | 1.008 | 0.856 | 0.721 | 0.598 | 0.483 | 0.374 | 0.374 | 0.167 | 0.066 |-0.034 |-0.135]-0.238
2.6 1.780 | 1.439 | 1.212 | 1.035 | 0.884 | 0.752 | 0.631 | 0.518 | 0.412 | 0.310 | 0.210 | 0.113 | 0.017 |-0.080|-0.178
2.7 1.798 | 1.459 | 1.235| 1.059 | 0.911 | 0.781 | 0.662 | 0.552 | 0.447 | 0.348 | 0.251 | 0.157 | 0.064 |-0.029|-0.123
2.8 1.815 | 1.479 | 1.257 | 1.083 | 0.937 | 0.808 | 0.691 | 0.583 | 0.481 | 0.384 | 0.289 | 0.198 | 0.107 | 0.018 |-0.072
29| 1.831 | 1.498 | 1.277 | 1.106 | 0.961 | 0.834 | 0.719 | 0.613 | 0.513 | 0.417 | 0.325 | 0.236 | 0.148 | 0.062 | -0.025
3.0 1.847 | 1.516 | 1.297 | 1.127 | 0.984 | 0.859 | 0.746 | 0.641 | 0.543 | 0.449 | 0.359 | 0.272 | 0.187 | 0.103 | 0.019
Pu o
1.6 1.7 1.8 1.9 2.0 2.1 2.2 23 24 2.5 2.6 2.7 2.8 2.9
1.7]-1577| - - - - - - - - - - - - -
1.8]-1211 | -1585| - - - - - - - - - - - -
1.9] -0.993 [-1.242|-1.611| - - - - - - - - - - -
2.0]-0.830 [-1.025[-1.271 |-1.636 | - - - - - - - - - -
2.1] -0.700 | -0.864 | -1.056 | -1.298 | -1.659 | - - - - - - - - -
2.2 -0.591 | -0.735 | -0.896 | -1.085 | -1.324 | -1.681| - - - - - - - -
p |23 -0.498 |-0.627 [ -0.768|-0.926 | -1.112 [ -1.348 | -1.701 | - - - - - - -
o0 | 24| -0.416 | -0.534 | -0.660 | -0.798 | -0.954 [ -1.137 | -1.371 | -1.721| - - - - - -
2.5 -0.343 | -0.452 | -0.568 | -0.691 | -0.827 | -0.980 | -1.162 | -1.393 [ -1.739 | - - - - -
2.6 -0.277 | -0.380 | -0.486 | -0.599 | -0.721 | -0.854 | -1.006 | -1.185 | -1.413 | -1.757 | - - - -
2.7 -0.217 | -0.314 [ -0.414 | -0.519 | -0.629 | -0.749 | -0.880 | -1.029 | -1.206 | -1.433 [ -1.774 | - - -
2.8] -1.162 | -0.254 | -0.349 | -0.446 | -0.549 | -0.658 | -0.775 [ -0.905 | -1.052 | -1.227 | -1.451 | -1.790 | - -
2.9] -0.112 | -0.199 | -0.289 | -0.381 | -0.477 | -0.578 | -0.685 | -0.800 | -0.928 | -1.074 | -1.247 | -1.469 | -1.806 | -
3.0] -0.065 |-0.149 [ -0.234 | -0.322 | -0.412 | -0.506 | -0.605 | -0.710 | -0.824 [ -0.950 | -1.094 | -1.266 | -1.486 | -1.821
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