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1

Ina~N(O 1) b~U( -3 3) ¢~p(5 17)

ABS SD
a-STR 0.195 1 0.234 4 48.835 8 0.348 2 81.5895  128.4302  0.190 5
MIS 0.195 2 0.2350 49.434 7 0.344 7 78.3238  117.0030  0.178 8
A-SDS 0.198 7 0.238 4 34.939 0 0.481 1 49.207 6 63.8282  0.109 5
MI-SDS 0.198 6 0.2389 33.469 9 0.498 7 47.606 9 62.1481  0.106 5
a-STR + ecf 0.195 7 0.234 4 47.838 0 0.354 9 67.857 5 90.5813  0.149 4
MIS + ecf 0.194 4 0.233 1 47.294 4 0.3576 68.136 3 92.3136  0.150 7
A-SDS + ecf 0.200 4 0.242 6 34.2818 0.487 2 37.448 4 37.6185  0.080 4
MI-SDS + ecf 0.196 0 0.235 1 34.033 8 0.490 9 38.813 0 40.6810  0.083 6
a-STR 0.171 3 0.207 8 40.000 0 0.576 1 61.1295  86.908 4 0.138 7
MIS 0.1716 0.207 3 40.000 0 0.563 8 60.9793  86.481 3 0.138 3
A-SDS 0.186 2 0.2253 40.000 0 0.496 9 51.4504  61.5649 0.1114
MI-SDS 0.1815 0.219 1 40.000 0 0.507 3 49.7055  57.460 1 0.107 0
a-STR + ecf 0.175 8 0.2114 40.000 0 0.566 0 50.7507  59.902 0 0.109 7
MIS + ecf 0.167 4 0.200 5 40.000 0 0.605 0 49.260 1 56.436 3 0.105 9
A-SDS + ecf 0.187 5 0.224 4 40.000 0 0.502 1 41.6443  40.3347 0.088 6
MI-SDS + ecf 0.185 8 0.223 7 40.000 0 0.502 3 42.9283  42.858 6 0.091 3
2 Ina~N(O 1) b~N(O 1) c~p(5 17)
ABS SD
a-STR 0.19 6 0.236 2 51.517 0 0.330 1 51.6216  50.0323 0.105 9
MIS 0.198 2 0.2377 48.572 3 0.349 8 51.0852  51.9267 0.104 9
A-SDS 0.198 3 0.239 8 36.447 1 0.462 2 35.8223  33.8758 0.073 7
MI-SDS 0.198 4 0.2376 37.519 2 0.445 1 36.6965  34.2559 0.076 1
a-STR + ecf 0.196 7 0.235 4 54.170 6 0.3149 37.5983  25.199 8 0.083 3
MIS + ecf 0.195 1 0.233 8 45.778 4 0.370 2 37.7980  29.7239 0.080 7
A-SDS + ecf 0.198 1 0.240 2 38.303 2 0.439 6 25.6903  17.0159 0.055 6
MI-SDS + ecf 0.200 2 0.241 1 38.767 2 0.434 2 26.0856  17.180 7 0.057 1
a-STR 0.166 9 0.202 7 40.000 0 0.601 4 41.6877  40.417 1 0.088 7
MIS 0.171 2 0.207 0 40.000 0 0.572°8 42,2512 41.5177 0.089 9
A-SDS 0.187 3 0.2270 40.000 0 0.478 5 35.1643  28.7850 0.076 1
MI-SDS 0.188 3 0.2270 40.000 0 0.479 7 36.0182  30.1717 0.077 7
a-STR + ecf 0.1729 0.209 9 40.000 0 0.556 5 28.879 1 19.398 7 0.066 1
MIS + ecf 0.170 0 0.204 5 40.000 0 0.572 1 30.0936  21.0630 0.067 9
A-SDS + ecf 0.189 4 0.229 0 40.000 0 0.470 8 20.085 1 9.383 7 0.055 3
MI-SDS + ecf 0.188 2 0.2272 40.000 0 0.488 1 22.4515  11.724 1 0.057 8
3 a~U(0.22.5) b~U(-33) c~B(5 17)
ABS SD
a-STR 0.197 9 0.240 7 24.062 8 0.720 9 46.3905  79.526 4 0.1189
MIS 0.197 9 0.2389 26.390 2 0.658 1 49.810 6  84.4229 0.1258
A-SDS 0.201 0 0.242 4 20. 640 2 0.8216 37.9022  60.7726 0.095 6
MI-SDS 0.199 6 0.240 8 20.369 8 0.836 1 36.1027  55.7755 0.089 7
a-STR + ecf 0.199 1 0.2416 25.735 7 0.676 7 40.4353  56.904 0 0.094 6
MIS + ecf 0.196 9 0.2377 26.634 8 0.650 1 41.3907  57.8135 0.096 3
A-SDS + ecf 0.199 8 0.242 2 22.113 9 0.771 3 26.4811  27.9249 0.059 2
MI-SDS + ecf 0.198 2 0.239 6 21.355 5 0.794 5 24.9757  25.613 4 0.0559
a-STR 0.138 4 0.168 5 40.000 0 0.899 1 54.568 6 69.2525 0.119 7
MIS 0.1355 0.165 3 40.000 0 0.923 4 56.2564  73.603 2 0.124 4
A-SDS 0.1439 0.176 5 40.000 0 0.844 5 46.9859  51.346 0 0.100 4
MI-SDS 0.136 5 0.166 0 40. 000 0 0.930 4 46.5470  50.3887 0.099 4
a-STR + ecf 0.141 3 0.171 8 40.000 0 0.907 6 46.298 0  49.851 5 0.098 8
MIS + ecf 0.136 4 0.164 7 40.000 0 0.946 4 45.4821  48.1112 0.097 0
A-SDS + ecf 0.144 6 0.1752 40.000 0 0.844 3 39.7227  36.697 6 0.084 7
MI-SDS + ecf 0.143 1 0.172 3 40.000 0 0.867 8 39.2008  35.7409 0.083 7
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4 a~U(0.22.5) b~N(0 1) ¢~B(5 17)
ABS SD
a-STR 0.197 9 0.2410 28.650 1 0.606 2 34.953 9 39.442°5 0.075 2
MIS 0.198 3 0.240 7 30.230 8 0.584 4 33.9127 37.716 0 0.068 1
A-SDS 0.200 7 0.244 0 24.181 7 0.703 3 30.771 7 36.027 8 0.066 8
MI-SDS 0.203 3 0.244 9 27.579 6 0.6312 30.908 8 35.720 0 0.059 8
a-STR + ecf 0.199 1 0.240 8 27.549 7 0.631 6 20.790 9 14.402 5 0.047 4
MIS + ecf 0.201 1 0.242 2 29.119 1 0.601 3 21.2599 14.988 6 0.045 8
A-SDS + ecf 0.200 7 0.243 6 24.061 0 0.706 3 17.654 6 11.977 7 0.040 1
MI-SDS + ecf 0.205 7 0.249 0 31.217 9 0.559 6 18.968 0 12.447 7 0.037 5
a-STR 0.137 6 0.168 2 40.000 0O 0.901 6 37.763 4 33.166 5 0.080 9
MIS 0.1325 0.161 7 40.000 O 0.957 7 39.3377 35.989 7 0.083 9
A-SDS 0.141 8 0.174 8 40.000 0O 0.863 3 33.268 5 25.741 6 0.0729
MI-SDS 0.142 1 0.172'5 40.000 0O 0.878 2 33.168 2 25.5859 0.072 7
a-STR + ecf 0.1379 0.168 5 40.000 0 0.904 8 25.476 9 15.098 1 0.061 4
MIS + ecf 0.1357 0.164 7 40.000 0 0.943 9 25.324 0 14.916 2 0.061 2
A-SDS + ecf 0.1450 0.177 3 40.000 0O 0.839 6 18.962 7 8.364 5 0.054 2
MI-SDS + ecf 0.142 8 0.174 4 40.000 0O 0.8325 18.505 3 7.965 1 0.053 8
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3 aSTR  MIS
2
a-STR MIS
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Similar Distributed Stratification Method for Computerized Adaptive Testing

ZHANG Hu-chao DING Shu-iang”

( College of Computer Information Engineer Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Item selection method is a key part of computerized adaptive testing it will have a direct impact on accu—
racy safety efficiency and reliability of the testing. Besides stratified method is a most important part of item selec—
tion method. For the relatively high item exposure rate shortcoming against a-stratified( a-STR) and maximum infor—
mation stratification( MIS) method two kinds of methods are proposed: similar distributions of discrimination param—
eters/maximum information stratification( A-SDS/MI-SDS) . The results of the Matlab simulation study show that the
new item selection methods obtain lower average exposure rates than ¢-STR and MIS methods while maintaining the
approximate accuracy and efficiency of testing.

Key words: computerized adaptive testing; item selection method; similar distributions of discrimination parameters

stratification; similar distributions of maximum information stratification
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A Hybrid Simplex Search and Particle Swarm
Optimization Algorithm with Immune Evolutionary

MIAO Chen LIU Guo-zhi
( Department of Fundamental Teaching Yingkou Institute of Technology Yingkou Liaoning 115014 China)

Abstract: The hybrid NMJEPSO algorithm is proposed based on the Nelder-mead( NM) simplex search method and
particle swarm optimization algorithm with immune evolutionary( IEPSO) for unstrained optimization. NMJEPSO is
very easy to implement in practice since it does not require gradient computation and intends to produce faster and
more accurate convergence. The main propose is to demonstrate how the IEPSO can be improved by incorporating a
hybridization strategy. In a suit of 6 test function problems taken from the literature computational results show that
the hybrid NMJEPSO approach outperforms five relevant search techniques(i. e. IEPSO PSOPC GSPSO LSPSO and
CPSO) in terms of solution quality and convergence rate. In a later part of the comparative experiment the NM-IEPSO
algorithm is compared to three hybrid algorithms procedures appearing in the literature. The comparison report still
largely favors the NMJEPSO algorithm in the performance of accuracy robustness and function evaluation. As evi—
denced by the overall assessment based on two kinds of computational experience the new algorithm has demonstrated
to be extremely effective and efficient at locating best-practice optimal solutions for unstrained optimization.

Key words: simplex search method; particle swarm optimization; unstrained optimization; immune evolutionary
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