Item Selection Using A Genetic Algorithm

Susumu Fujimori

The items in a test or questionnaire must often be selected to fulfill, as much as
possible, some contradictory requirements in the psychological measurement. For
example, sometimes the number of items in the scale must be as small as possible in
order to maintain the reliability of scale when measuring a characteristic. Under such
a situation, item selection generally depends on trial and error in which unavailable
items are deleted one by one from the items in the scale while considering the level so
that the reliability does not decrease too much. This process requires time and effort;
moreover, in this process the intentions of the researcher selecting the items may
greatly affect the result. In this study, the items were automatically selected using a
genetic algorithm. As a result, the validity of the model in which the genetic elite and
the exactly opposite non-elite were saved at the same time was confirmed.
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a a
0.849 0.012 0.869 0.829 0.817 0.015 0.846 0.784 0.879 0.014 0.905 0.864
0.863 0.009 0.878 0.851 0.835 0.010 0.849 0.816 0.887 0.014 0.919 0.864
0.874 0.006 0.884 0.865 0.843 0.008 0.856 0.830 0.894 0.011 0.917 0.874
0.855 0.011 0.868 0.836 0.836 0.008 0.847 0.822 0.886 0.015 0.907 0.858
0.854 0.012 0.873 0.832 0.831 0.012 0.852 0.804 0.892 0.011 0.905 0.876
0.863 0.011 0.883 0.844 0.832 0.017 0.860 0.802 0.884 0.016 0.906 0.857
0.867 0.018 0.885 0.841 0.842 0.008 0.857 0.828 0.895 0.014 0.921 0.877
74.500 71.697 199 1 47.100 60.952 198 5  18.500 19.007 62 3
118.000 58.207 194 30 122.400 54.085 197 3 40.500 54.806 181 1
113.800 66.025 198 131.700 54.756 193 18 100.800 69.584 200 1
86.400 61.054 185 82.800 56.432 152 2 82.800 61.193 199 3
84.400 57.037 200 11  112.300 63.198 187 5 100.600 62.984 199 2
71.700 61.534 185 1 59.400 52.345 163 2 87.700 62.222 195 3
127.900 54.300 199 36  125.700 73.613 200 4  83.900 68.335 193 8
21.200 2.315 26 18  23.500 2.062 28 20 22.500 1.500 25 20
24.200 2.315 28 20 25.700 2.610 29 20 22.800 2.857 28 19
23.800 3.429 30 16 24.600 2.010 29 21 22.700 3.874 28 16
22.800 1.249 25 21  24.400 3.292 30 21 22.100 2.385 27 18
24.400 1.800 27 21 22.800 3.600 27 14 23.900 2.508 27 20
25.200 2.821 29 19  23.800 2.135 28 20 23.000 3.162 28 19
24.300 3.743 31 19 23.600 2.728 30 20 22.600 2.577 26 18
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0.850 0.010 0.862 0.828 0.819 0.017 0.848 0.798 0.872 0.011 0.892 0.855
0.858 0.008 0.873 0.847 0.828 0.012 0.855 0.812 0.885 0.010 0.901 0.872
0.873 0.006 0.879 0.858 0.849 0.005 0.859 0.840 0.891 0.011 0.910 0.873
0.860 0.010 0.876 0.845 0.836 0.008 0.845 0.823 0.882 0.011 0.900 0.867
0.859 0.011 0.875 0.846 0.834 0.011 0.850 0.811 0.890 0.016 0.910 0.851
0.862 0.010 0.873 0.844 0.838 0.010 0.851 0.813 0.885 0.014 0.910 0.867
0.868 0.016 0.889 0.830 0.839 0.015 0.861 0.810 0.889 0.009 0.905 0.873
50.600 61.350 183 1 55.500 78.007 196 1 4.500 3.612 10 1
130.800 53.794 183 5 87.100 67.071 197 2 80.100 66.557 180 1
163.100 22.056 199 120 137.300 54.681 200 38 79.800 76.971 197 1
130.400 51.887 195 1 91.100 59.324 196 3 54.400 49.896 140 1
77.500 56.388 193 11 114.500 56.505 170 3 80.800 66.991 179 8
133.500 58.625 199 152.600 48.972 198 30 57.000 52.796 183 1
120.400 61.743 186 113.700 37.884 173 57 97.500 48.380 179 7
19.900 2.548 24 16  23.700 3.926 29 14 23.200 2.821 28 19
22.800 3.572 29 17  22.600 1.960 27 20 21.800 2.993 25 16
23.600 2.458 28 20  23.100 2.508 26 18 21.300 2.830 25 15
23.200 3.092 28 18 22.100 1.868 26 19 21.900 2.343 25 16
24.500 2.291 28 20 22.800 2.272 27 19 21.700 2.610 28 18
22.900 2.879 28 19  23.500 2.802 27 18 21.500 4.080 28 16
23.300 4.076 30 18  23.100 3.590 29 17 21.700 3.318 29 18
0.831 0.009 0.839 0.811 0.795 0.015 0.822 0.773 0.849 0.010 0.869 0.836
0.835 0.010 0.848 0.819 0.805 0.012 0.830 0.790 0.864 0.010 0.879 0.850
0.850 0.007 0.857 0.836 0.826 0.007 0.841 0.815 0.870 0.010 0.887 0.853
0.837 0.011 0.849 0.817 0.814 0.008 0.824 0.803 0.860 0.011 0.876 0.844
0.835 0.010 0.851 0.821 0.811 0.010 0.826 0.788 0.868 0.015 0.889 0.831
0.839 0.009 0.849 0.824 0.815 0.010 0.829 0.791 0.864 0.014 0.889 0.842
0.844 0.016 0.865 0.811 0.815 0.014 0.835 0.788 0.867 0.008 0.885 0.852




21

1990
1994

1995.

Goldberg,D.E.  Genetic algorithms in search,
optimization, and machine learning. Reading,
MA:Addison-Wesley, 1989.

Guilford,J.P. Psychometric methods, 2nd ed.
McGraw-Hill, 1954.

, 1959.
1973.
, 1994.
, 1993.
2 , 1995.
3 , 1997.

Mitchell, M. An introduction to genetic algorith-
ms. MIT Press, 1996. (
, 1997.
34 8 1080-1087, 1998.
7 , 1972.

, 1990.

Cc
117 9 1245-1252, 1997.

1999



