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The Relation between Correlation Ratio and Success Rate
in the Classification by the Quantification Method

Sadako CHINO

In the method of quantification procedure that categorizes the given patterns
and gives numerical values to them so that they can be treated as several indices,
we often make use of the maximization of correlation ratio as follows: Let us
consider two groups (sub-populations) indicating the response patterns to certain
items of the questionnaire. If the numerical values derived from these response
patterns are made to maximize the correlation ratio among these two groups, they
will promote the discrimination power.

This numerical value, however, is given by the total sum of indices of several
quantified items and is regarded to follow the central limit theorem to some
extent. Hence it may be considered that it will be normally distributed. Futher-
more, as we treat the problem so as to maximize the value of correlation ratio,
it is natural to assume that there is only one cutting point of two distributions.

In this stage we want to get the relation between the correlation ratio and
the success rate which indicates the right judgement of discrimination for each
unit taken from these groups.

In this paper we obtained the relation between them and illustrated their
graphs with regard to various arguments such as means, variances and groups’
sizes when the distribution of scale values of each group is distributed in normal
distribution. ‘
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BIE PE=3)
;\<; 1 2 3 4 5 6 7 8 9 10
0 .6210 | .5267 | .5000
0.1 | .6480 | .5733 | .5611
0.2 | .6775| .6220| .6220
0.3 | .7105| .6733 | .6851
(.3009) (.3591) (.3839) (.3954)
7100/, \.7751)| \.8147)| \ 8419
0.4 | .7465| .7280 | .7471| .7742 | .8004 | .8245 | .8443
(.4005) (.4022) (.4017)
-8620/| \.8779/| \.8902
0.5 | .7870| .7850 | .8111| .8382| .8627 | .8840 | .9008 | .9154 | .9266 | .9366
0.6 | .8325| .8450 | .8740| .9000 | .9207 | .9367 | .9498 | .9504 | .9675 | .9737
0.7 | .8850 | .9060 | .9331| .9522 | .9667 | .9763 | .9831 | .9877 | .9912 | .0937
0.8 | .9415| .9633 | .9791 | .9882 | .9934 | .9964 | .9978 | .9988 | .9989 | .9999
0.9 | .9910 | .9973 | .9991 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
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3
P 2 3 4 5 6 7 8 9 10
0 | .6210| .7353 | .7975 .8358 | .8616 | .8811| .8955 | .9060 | .9155| .9225

0.1 .6480 | .7507 | .8080 | -.8436 | .8687 | .8870 |\ .9003 | .9112 | .9194 | .9269
0.2 .6780 | .7676 | .8202 | .8532 | .8764 | .8935 | .9062 | .9162 | .9248 | .9311
0.3 L7105 | .7863 | .8332 | .8646 | .8853 | .9010 | .9147 | .9231 | .9301 | .9368
0.4 .7465 | .8087 | .8497 | .8770 | .8963 | .9158 | .9214 | .9300 { .9373 | .9431
0.5 .7870 | .8337 | .8685 | .8922 | .9090 | .9220 | .9314 | .9391 | .9457 | .9504
0.6 .8325 | .8636 | .8905 | .9100 | .9245| .9353 | .9434 | .9500 | .9557 | .9605
0.7 .8850 | .8997 | .9188 | .9330 | .9435| .9522 | .9586 | .9638 | .9684 | .9714
0.8 L9415 | .9433 | .9530 | .9608 | .9677 | .9727 | .9770 | .9806 | .9829 | .9850
0.9 .9610 | .9877 | .9893 | .9914 | .9936 | .9947 | .9956 | .9963 | .9968 | .9980
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,}\f 1 2 3 4 5 6 7 8 9 10
~ PR -
0 .6615 | .5667 | .5258 | .5080 | .5000

0.1 .6895 | .6124 | .5860 | .5788 | .5820
0.2 L7190 | .6604 & .6481 | .6514 | .6619
(.2175) (.2726)
.6910/] \.7533
0.3 .7505 | 7107 ¢ 7116 | .7240 | .7400 | .7574 | .7756
(.3012) (.3178) (.3279)
.7926/| \.8206/| \.8414
0.4 .7850 | .7633 | .7738 | .8118 | .8140 | .8324 | .8507 | .8644 | .8792 | .8918
0.5 .8230 | .8186 | .8383 | .8610 | .8810 | .8991 | .9143 | .9275  .9384 | .9467
0.6 .8650 | .8750 | .8983 | .9194 | .9380 | .9516 | .9627 | .9706 | .9768 | .9821
0.7 .9100 | .9297 | .8513 | .9668 | .9780 | .9846 | .9896 | .9934 | .9956 | .9967
0.8 .9590 | .9757 | .9875 | .9942 | .9970 | .9980 | .9990 | 1.0000 | 1.0000 | 1.0000
0.9 .9950 | .9990 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 - 1.0000
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AR 2 3 4 5 6 7 8 9 10

0 .6615 | .7673 | .8225 | .8594 | .8797 | .8964 | .9090 | .9185 | .9269 | .9331
0.1 .6895 | .7833 | .8343 | .8652  .8872 | .9025  .9146 | .9235 | .9305 | .9372
0.2 .7190 | .8000 | .8460 | .8750 | .8950 | .9094 | .9197 | .9289 | .9353 | .9416
0.3 .7605 | .8190 | .8595 | .8856 | .9040 | .9170 | .9264 | .9347 | .9407 | .9457
0.4 .7850 | .8394 | .8748 | .8972  .9127 | .9246 | .9337 | .9411 | .9467 | .9512
0.5 .8230 | .8626 | .8910 | .9104 | .9239 | .9348 | .9421 | .9488 | .9535 | .9583
0.6 .8650 | .8893 | .9111 | .9260 | .9375 | .9460 | .9520 | .9577 | .9616 | .9657
0.7 .9110 | .9210 | .9343 | .9450 | .9538 | .9594 | .9647 | .9684  .9720 | .9744
0.8 .9590 | .9570 | .9631 | .9684 | .9730 | .9770 @ .9797 | .9817 | .9913 | .9859
0.9 19950 | .9917 | .9923 | .9930 | .9938 | .9944 | .9951 | .9957 | 99.69 | .9973
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