Effect of Test Reliability on Equating
Susumu FUJIMORI

This study examines the effect of test reliability on equating as a test result by
using a simulation. Four types of tests having different difficulty grades were used in
the simulation. These tests were assigned to five hundred subjects whose ability corre-
sponded to the test grade, and correct/error data was created by assuming the item re-
sponse theory. Each test consisted of forty items and adjacent tests, arranged according
to the difficulty grades, included four common items. The item parameters were estimated
from this data using Bock®s EM algorithm and the average and variance of the subjects”
ability estimated using Mislevy"s method. This means that equating is used in the
process of such alternate estimations. The simulation results show that the equating
results were not affected by a decrease in the reliability of non-common items between
tests. On the contrary, a decrease in the reliability of common items that is a de-
crease of the discrimination of common items had an adverse effect on the equating of
test results. However, it was found that the equating result is improved by increasing
the number of subjects, even if the discrimination of common items is low.
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A B C D E F 6 H J K SD
1 0.917 0.939 0.932 0.944 0.931 0.933 0.943 0.929 0.928 0.927 0.932 0.008
2 0.940 0.933 0.929 0.932 0.927 0.928 0.935 0.928 0.933 0.929 0.931 0.004
3 0.929 0.927 0.932 0.944 0.928 0.939 0.925 0.935 0.923 0.932 0.931 0.006
4 0.921 0.934 0.934 0.931 0.925 0.932 0.937 0.932 0.923 0.936 0.931 0.005
5 0.937 0.929 0.935 0.934 0.929 0.934 0.936 0.923 0.931 0.929 0.932 0.004
a
A B C D E F 6 H J K SD
0.804 0.782 0.762 0.791 0.794 0.793 0.798 0.775 0.775 0.752 0.783 0.016
)
0.35 3
)
a
) 3.2.3.
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0.25
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2.1
4
a
A B C D E F 6 H J K SD
1 0.710 0.740 0.725 0.760 0.756 0.745 0.755 0.720 0.706 0.710 0.733 0.020
2 0.785 0.786 0.762 0.788 0.772 0.784 0.797 0.784 0.780 0.767 0.781 0.010
3 0.794 0.773 0.774 0.796 0.771 0.786 0.768 0.783 0.794 0.783 0.782 0.010
4 0.762 0.791 0.774 0.788 0.750 0.791 0.797 0.781 0.777 0.781 0.779 0.014
5 0.727 0.748 0.718 0.703 0.677 0.732 0.734 0.721 0.746 0.725 0.723 0.020
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a b~ W N P

0.904 0.929 0.921 0.934 0.919 0.922 0.933 0.920 0.917 0.917 0.922 0.008
0.930 0.921 0.922 0.923 0.916 0.918 0.923 0.915 0.922 0.916 0.921 0.004
0.929 0.927 0.932 0.944 0.928 0.939 0.925 0.935 0.923 0.932 0.931 0.006
0.921 0.934 0.934 0.931 0.925 0.932 0.937 0.932 0.923 0.936 0.931 0.005
0.937 0.929 0.935 0.934 0.929 0.934 0.936 0.923 0.931 0.929 0.932 0.004
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A B C D E F G H J K SD
-1.025 -1.129 -0.917 -1.162 -1.223 -1.070 -0.925 -0.846 -0.831 -1.038 -1.017 0.127
0.955 1.049 1.014 1.044 1.153 0.921 1.092 0.962 1.033 1.001 1.022 0.065
-0.571 -0.586 -0.390 -0.500 -0.554 -0.455 -0.433 -0.331 -0.464 -0.486 -0.477 0.077
1.084 1.016 0.896 0.971 1.018 0.988 1.025 0.971 1.061 1.089 1.012 0.056
0.338 0.455 0.528 0.442 0.500 0.500 0.518 0.477 0.320 0.496 0.457 0.069
0.966 0.989 1.036 0.954 1.077 0.921 1.045 0.968 0.923 1.059 0.994 0.054
0.671 0.896 1.121 0.985 0.925 0.826 1.052 1.054 0.811 0.829 0.917 0.131
1.109 0.977 1.058 0.936 1.014 0.917 1.040 1.075 0.910 1.067 1.010 0.068
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A B c D E F 6 H J K SD
-1.046 -1.130 -0.920 -1.177 -1.190 -1.076 -0.924 -0.848 -0.828 -1.023 -1.016 0.124
0.979 1.032 0.987 1.080 1.118 0.931 1.104 0.982 1.051 1.004 1.027 0.058
-0.584 -0.604 -0.409 -0.486 -0.543 -0.440 -0.451 -0.332 -0.472 -0.491 -0.481 0.077
1.115 0.946 0.891 0.958 1.020 0.996 1.012 0.939 1.002 1.120 1.000 0.070
0.351 0.488 0.543 0.438 0.485 0.506 0.531 0.476 0.334 0.494 0.465 0.067
0.978 1.007 1.039 0.960 1.074 0.936 1.062 0.992 0.939 1.057 1.004 0.049
0.694 0.957 1.143 0.984 0.899 0.844 1.075 1.058 0.843 0.823 0.932 0.130
1.128 1.002 1.060 0.944 1.010 0.937 1.066 1.115 0.932 1.064 1.026 0.068
-1.177 -1.196 -0.956 -1.051 -1.062 -1.060 -0.944 -0.990 -1.019 -1.125 -1.058 0.082
0.923 1.077 0.993 0.890 0.973 1.010 1.008 0.945 0.981 1.133 0.993 0.067
-0.629 -0.584 -0.430 -0.491 -0.496 -0.421 -0.452 -0.408 -0.497 -0.542 -0.495 0.069
1.143 1.046 0.883 0.954 0.969 0.948 0.960 0.921 1.032 1.093 0.995 0.077
0.483 0.496 0.590 0.534 0.548 0.574 0.597 0.564 0.637 0.592 0.562 0.045
0.956 1.063 1.012 0.912 1.076 0.912 1.023 0.901 1.035 1.168 1.006 0.082
1.097 1.091 1.028 1.052 1.078 0.995 1.179 1.016 1.309 1.071 1.092 0.087
1.000 1.105 0.982 0.802 1.105 0.873 1.003 0.954 1.095 1.215 1.013 0.115
-0.648 -1.058 -0.655 -1.191 -1.274 -0.730 -0.956 -0.949 -0.878 -0.694 -0.903 0.212
1.029 1.137 0.974 1.003 1.081 0.859 1.079 1.050 1.043 1.148 1.040 0.079
-0.559 -0.533 -0.383 -0.463 -0.551 -0.465 -0.477 -0.352 -0.464 -0.486 -0.473 0.063
1.063 0.980 0.906 0.993 1.038 1.004 0.992 0.935 1.050 1.061 1.002 0.050
0.341 0.432 0.517 0.419 0.482 0.497 0.565 0.498 0.325 0.510 0.459 0.074
0.972 1.021 1.030 0.965 1.065 0.910 1.054 0.986 0.931 1.069 1.000 0.053
0.678 0.895 1.101 0.963 0.890 0.816 1.115 1.085 0.824 0.851 0.922 0.136
1.117 1.031 1.048 0.953 1.000 0.901 1.058 1.100 0.921 1.079 1.021 0.071
A K A K SD K A K SD
0.967 0.092 0.010 1 1.009 0.070 0.005
1.027 0.047 0.003 0.998 0.062 0.004
0.930 0.092 0.013 2 0.967 0.064 0.005
1.016 0.041 0.002 0.997 0.048 0.002
0.929 0.129 0.022 4 1.140 0.064 0.024
1.000 0.055 0.003 1.011 0.072 0.005
0.913 0.130 0.024 5 1.087 0.078 0.014
1.005 0.065 0.004 1.007 0.100 0.010
0.967 0.092 0.010 1 0.859 0.184 0.054
1.031 0.047 0.003 1.044 0.062 0.006
0.938 0.078 0.010 2 0.925 0.072 0.011
1.003 0.049 0.002 1.006 0.039 0.002
0.944 0.135 0.021 4 0.929 0.128 0.021
1.010 0.052 0.003 1.006 0.054 0.003
0.928 0.129 0.022 5 0.918 0.135 0.025
1.021 0.066 0.005 1.015 0.064 0.004
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2001

Y
Y
37 0.135 0.977 0.028 0.134 0.852 .597
38 0.276 1.243 0.055 0.295 1.020
39 0.271 1.349 0.054 0.190 1.297
40 0.358 1.082 0.069 0.374 0.884
37 0.311 0.881 0.062 0.277 1.158 .960
38 0.289 1.520 0.056 0.314 1.481
39 0.247 1.037 0.050 0.154 1.034
40 0.261 0.979 0.053 0.199 1.257
37 0.431 1.621 0.076 0.496 1.448 .651
38 0.241 0.243 0.049 0.290 0.009
39 0.329 1.784 0.061 0.318 1.505
40 0.423 1.833 0.072 0.314 2.012
37 0.361 0.903 0.070 0.474 0.971 .134
38 0.315 0.847 0.063 0.357 0.773
39 0.347 0.624 0.068 0.349 0.742
40 0.247 0.425 0.050 0.262 0.497
37 0.363 1.201 0.070 0.336 1.531 L1112
38 0.238 0.800 0.049 0.256 0.995
39 0.386 0.960 0.074 0.360 1.083
40 0.342 1.211 0.066 0.239 1.641
37 0.217 0.637 0.045 0.264 0.448 .731
38 0.267 1.381 0.053 0.259 1.053
39 0.385 1.100 0.074 0.447 0.757
40 0.194 0.962 0.040 0.157 0.913
37 0.425 0.473 0.080 0.369 0.238 .907
38 0.375 1.180 0.072 0.389 1.004
39 0.477 1.178 0.087 0.415 0.979
40 0.283 1.318 0.056 0.252 1.325
37 0.238 0.631 0.049 0.258 0.709 .910
38 0.268 0.615 0.054 0.317 0.506
39 0.359 0.117 0.066 0.330 0.393
40 0.283 1.054 0.057 0.218 1.036
37 0.202 1.434 0.041 0.186 1.868 .944
38 0.348 0.332 0.068 0.310 0.304
39 0.265 0.772 0.054 0.184 0.765
40 0.200 1.700 0.040 0.170 1.844
37 0.199 0.490 0.041 0.183 0.414 .643
38 0.173 0.440 0.036 0.129 0.083
39 0.230 0.699 0.047 0.223 0.414
40 0.239 1.487 0.048 0.239 1.419
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Y
A ¢ F K
1 0.758 0.934 0.791  0.729
0.954 0.992 1.025 0.972
2 0.979 1.052 0.878 0.970
0.993 1.004 0.964  1.003
4 0.999 0.906 0.924  1.033
0.995 0.990 1.006  1.028
5 0.958  0.905 0.944  0.999
0.977 1.029 1.032  1.032

a

Birnbaum,A. 1968 Some latent trait models and
their uses in inferring an examinee"s abil-
ity. In F_M.Lord and M.R.Novick,
Statistical theories of mental test scores
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