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the developing of uniform test assembly for reducing item exposure and
increasing the number of tests
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The uniform tests (it also called parallel tests) are used for increasing
the reliability of e-testing. In 2007, 1S0/1EC23988:2007 was established, and it commends to use the
uniform tests for high-stakes test. With the rising of e-testing, uniform tests assemblx method is
needed to increase the number of constructing tests, and to reduce item exposure, for the preventing

testing risks such as item leaking and examinee cheating.
In first year, we established the formulation and a naive algorithm for reducing item exposure. In
second and third year, by principal investigator got ill, improving the algorithm and writing paper
were suffered. In second year, an algorithm for increasing the number of uniform tests was
published. This algorithm has been one of spin-offs of the algorithm for reducing item exposure. The
published algorithm reduces the cost of calculation, and accelerates constructing uniform tests.
The paper of this algorithm received the paper award in IEICE.
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Pool |OC BST GA BA RndMCP Proposal
. EX EX EX EX X
Size |C||Exp \TIC 1C||Ezc IT\C |C||Ezo \T\C C| | Ezg \T\C C| | Ezg \T\C
500] 0] 12] 1] 8.3%| 8] 1]33.8%| 5] 1]20.0% 10 11 10.0% 17 1] 5.9%
5[ 20|  6]30.0%| 23| 5| 21.7%| 96| 16|16.7%| 4380 362| 8.3%| 10736] 323] 7.7%
0] 20] 12| 60.0%] 21|  7|33.5%|107] 15| 14.0%| 09983[12905] 13.0%|100075]13141[ 13.0%
1000] O] 21] 1] 4.8%| 4] 2|50.0%| 6] 2]33.3% 17 1[ 5.9% 33 1] 3.0%
5 40| 14| 35.0%| 17| 5| 20.4%|104] 11]10.6%| 46305| 3300] 7.3%| 48055] 3504] 7.3%
10| 40| 21|52.5%] 19| 4] 21.1%[105] 14| 13.5%|100000] 8705| 8.7%|101000] 8630] 8.5%
2000] 0] 53] 1] 1.9%| 8] 1]12.5%] 12] 1| 8.3% 32 [ 3.1% 70 [ 1.4%
51 80| 27| 33.8%] 22| 4| 18.2%(104] 6| 5.8%| 06876] 3035] 4.1%| 07826] 3820] 3.0%
0| 80 23] 53.8%| 23| 4| 17.4%|103] 7| 6.8%|100000] 4013| 4.0%|100057| 4014| 4.0%
o78[ O 24] 1] 4.2%| 9] 1]11.1%| 9] 1]11.1% 16 1] 6.3% 31 1] 3.2%
(actual)[ 5] 39] 10| 25.6%|283| 23| 8.1%|371] 23] 6.2%| 40814| 2177| 5.3%| 44105 2163 4.9%
0] 39| 13]33.0%|286] 22| 7.7%|381| 24| 6.3%|100000] 5508| 5.6%|101000| 5274| 5.2%
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