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@®Big Shadow Test

W. J. van der Linden, : Liner Models for Optimal Test
Design, Springer (2005)
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Takatoshi Ishii, Pokpong Songmuang, Maomi Ueno,
“Maximum Cligue Algorithm and its approximation for
Uniform Test Form Assembly”, IEEE Transactions on
Learning Technologies, Vol.7(1), pp.83-95, 2014.
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1. Takatoshi Ishii, Maomi Ueno, “Algorithm for Uniform Test Assembly Using a Maximum
Clique Problem and Integer Programming”, International Conference on Artificial
Intelligence in Education (AIED), LNAI 10331, pp. 102-112. 2017

2. Takatoshi Ishii, Pokpong Songmuang, Maomi Ueno, “Maximum Clique Algorithm and
its approximation for Uniform Test Form Assembly”, IEEE Transactions on Learning

Technologies, Vol.7(1), pp.83-95, 2014.
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10 122,681 124,200
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TANET wx | wn | mems Ty | R
CAT 30 0 0.34 78.95 35.39

IP 30 0 0.34 79.79 34.76

HEETE E 2 LV 30 0 0.33 80.65 33.71
7 30 I6HE MU 30 0 0.43 30.67 1.44
KZ 30 0 0.35 76.53 35.35

Proposal 30 0 0.32 46.01 43.95
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Howard Wainer. Cats: Whither and whence. Psicologica, 21(1):121-133, 2000.
Takatoshi Ishii and Maomi Ueno: Clique Algorithm to Minimize ltem Exposure for Uniform Test Forms
Assembly, Artificial Intelligence in Education — 17th International Conference, AIED 2015, 638-641
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Takatoshi Ishii and Maomi Ueno: Clique Algorithm to Minimize Item Exposure for Uniform Test
Forms Assembly, Artificial Intelligence in Education — 17th International Conference, AIED 2015,
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Takatoshi Ishii and Maomi Ueno: Clique Algorithm to Minimize ltem Exposure for Uniform Test Forms
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(d) Repeat until |V| < L;

(c) Eliminate the top s

Item Bank Item Bank
exposure items from T

Item 1 (b) IP has a solution[ Y Item Bank =

ltem?2 > >

Item 3! | (a) Seek a vertex

: from Item Bank The found vertex :

using IP is added to V

All iters (Iltem 2 and 3 are
* (e) IP has no solution top R exposure items
Reset in this example)
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> LT DEGTERZITEoT1-
TATLINY:
v2al—23>(n =500,1000,2000)
ET—A2(n =978)
TAFEBH#: M = 25
TAMEEHRE D TR/ LBE:

0 =-2.0

6 =-1.0

6 =0.0

6 =1.0

6 =20

2.0/2.4

3.2/3.6

3.2/3.6

3.2/3.6

3.2/3.6

FHEIEEE: 0C = {0,5,10}
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Sool Size RndMCP B EE |
m | OC| ZAL |BUHO| BRA | gyg | 2AF | BHHO| BA i
B | RERE| EH¥ B [FERE| EHE

0 10 05 11 10.0% 10 0.5 1 10.0%

500 5 4371 53.1 378  86%| 4952 50.5 402  8.1%

10 99981 1729.2] 13006] 13.0%| 99979] 11532 7250  7.3%

0 17 05 1| 5.9% 18 0.5 1 5.6%

1000 5 46190| 4305| 3374 7.3%| 52023] 3804] 2206 4.2%

10 | 100000 990.7] 8767] 8.8%| 100000 755.4] 4139  41%

0 32 0.5 1 3.4% 31 05 1 3.2%

2000 5 96773| 456.1] 3833 4.0%| 88651] 3252 1674  1.9%

10 | 100000 4726 4044] 4.0%| 90917 3337 1707  1.9%

0 18 05 1|  56% 19 0.5 1 5.3%

(£§f7f 5|5 45790| 368.2] 5177 11.3%| 54964] 251.7] 2303  4.2%
10 | 100000] 9853 16310 16.3%| 100000] 4882 4301  4.3%
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B
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. RndMCP/MCALIE RndMCP/HybridRBP REFZ/MCALIE ?E%?;’f/HybridRBP

Pool Size | 4~ FZ2F | BX | = FZAF | BX | = FAL| BX | = TAM | &K | &
) s | B | FEE | may | mhe | FEF | amy | miw | FEE ) g | may | FHE
0 18 1 5.6% 18 1 5.6% 18 1 5.6% 17 1 5.9%
500 5 11475 858 7.5% 15795 1216 7.7% 13430 998 7.4% 16016 1192 7.4%
10 104914 13267 12.6%| 104817 13332 12.7%]| 99970 5370 5.4% 104684 5720 5.5%
0 36 1 2.8% 35 1 2.9% 35 1 2.9% 34 1 2.9%
1000 5 55047 3691 6.7%| 55087 3712 6.7%| 50781 1616 3.2% 59316 1986 3.3%
10 104260 8762 8.4%| 104228 8724 8.4%| 99998 2847 2.8% 104250 3031 2.9%
0 70 1 1.4% 69 1 1.4% 70 1 1.4% 70 1 1.4%
2000 5 99620 4028 4.0%| 99783 4031 4.0%| 97348 1397 1.4% 100196 1452 1.4%
10 102775 4105 4.0%| 102849 4106 4.0%| 100000 1418 1.4%| 102839 1480 1.4%
0 36 1 2.8% 35 1 2.9% 36 1 2.8% 35 1 2.9%
(£3_7E,)_l) 5 51644 5342 10.3%| 51984 53571 10.3%| 54800 1683 3.1% 59668 1868 3.1%
10 102862 16698| 16.2%| 102624 16686 16.3%| 100000 2754 2.8% 102765 2881 2.8%
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