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A Method of Preprocessing for Retrieving Similar Test Items
Using Latent Dirichlet Allocation

TERUHIKO TAKAGIH2:®)  MASANORI TAKAGE® YOSHIMI TESHIGAWARA

Abstract: In previous studies, to retrieve similar test items automatically in e-testing, we proposed meth-
ods of calculating similarity between test items based on the vector space model, and conducted experiments
and evaluations. It is possible to apply similarity data or similar test items to (1) automatically retrieving
similar test items, (2) automatically constructing item banks, (3) visualizing structure between test items,
(4) optimizing the amount of test information, (5) estimating the difficulty level of unanswered test items,
(6) computer adaptive testing (CAT), and (7) supporting the creation of test items. Our methods in previous
studies are classified into heuristic approach and probabilistic approach. In the heuristic approach, each test
item is represented by a vector using extracted terms from these test items. In the probabilistic approach,
each test item is represented by a vector using topics probabilistically estimated by the co-occurrence relation
between terms. The probabilistic approach can decrease the number of retrieved dissimilar test items caused
by noise such as superfluous terms and spelling variations in the heuristic approach. We have applied Latent
Dirichlet Allocation (LDA), a generative probabilistic document model, to topic estimation. In this paper,
to improve the accuracy of retrieving similar test items, we propose a method of preprocessing for retrieving
similar test items using LDA. We targeted 250 multiple-choice test items tested by Systems Administrator
Examination and conducted an experiment where similar items are retrieved. The result of the experiment
showed the improvement in accuracy of the proposed method in comparison with existing methods, and it
proved the effectiveness of the method of preprocessing.
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Fig. 1 Graphical model representation of LDA.
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R (JFOME) LV EBZICESNT WS, B DIEOHE
(TF) OEALZ Lf, MXEHE N, £OEEE030EL%
df L% & TFIDF I £ 5 @H w ZRORTRDENS

w:tfx(logd——l—l) (7)

BTG L LEHBEX, Ik AT LT RI=A
L — & 3Bk [30] 12\ T, 2004 M D 2008 4 % TIC
HBEINTZ 655 THED S 5, FEITEE N 2 DLl EAFET 2
250 IHH & L7=.

RFBHEE OFHMIL, HHREBERO~A 7 ¥ L T
R [15] # A=, FEET DECIEE MR e <R s
TWD ), BERIT BRROME, FEHAZT 25T
Wh EEFMETIEE L o TR Y, WEIEL L — KA
TOBRICHD. FRIETFHELEEGEDO —SDOMEDOH
B THD. w2z, FREICEVRAMNRELEE O
TRERIEE & 39 5.

T, HEELHEAROvA 7L F REOXE
A9, HE T LT, FHETEE oA A;, MEINIHA
Ho¥% B, MBINEE OS> HELIEE & [F CHEE O
¥h O b DHE, BHE WAEROVA I VH R, P,
2, FREFORFUTOLIICERSND.

N
if

p_ ZimiCi
= N Ai ®
5 X
P= =17
Y, Bi ©)
= 1
F=— I (10)
35 * 2R

MBEOXNR LR BHEBX, EBRTHRET S 250HE &
L7z, 61, TEEIEE ARERHERO LALSALE LT
D] BT D700, MBRERICBEELZRTZHED
Al 1T o 7.

5.2 fLUEERERER
EBRTNEZ DL TFIZRT.
(1) EHEOHELIBEHA~DHE
FEHICLY, KHAHOXGHFEHEL (7747
VR RU 2T A, QR 33— R L), [ Uxtgmmm
DOEAZF L O CHEEARAERT 5. E5, &
AR ATH AR [31) OB ERFFLTEY, ¥
W AT AT RI =R b L—2RBOME 550108
BFLTCWD. AEIOERTIE, 24T 62 OxtRuH



PFEE S, 250 HHHE % 62 OFELIEAE~DET 5 2
ENRTET., ZOGEMREHEBELEERD~ A
2R 2 BN T DB ORI & 9 5.
(2) HEMBLUEOEH
K2R LEFED &I, 2EAMOELE %5
H9 5. HPEZREHT 64581E, EFRTHRE LE
250 HHH & L=, FIE (1) 12k, 25T 62 0L
HARIIOHIND Z N yh otz 22T, LDA %
AWEZFETE, T4V 7 b0MmORT kE OE (250
HETHESINS by 7%) 1262 & L. £HEH
Wt LT, HEE o @ WEBIRICIESI 5.
(3) REIC&K2ERDHE
FlE (2) OfEFRERIZ, FEBIZK L TEA 7HE
T 5. FIE (1) OREID, HLEBICKTD
HREE OBIIHEKTTHE Th o7, 2D HBE
AL TIB EEDT. Bk, B TEBRESE
BHOEANR CHEEUETH A 5E, SEHOHEBLE
HTHI L7z,
(4) BRE, BEE, F REOEH
MRFRERICEE R LoGE (FIR (2) OffR) L&
HH Y OHEE (FE 3) OfR) T, FFIEOHBEE
LHAROYA 7 ay, £z, F REZX (R), (9),
Q) Ik v ERENEET S, KX (8), (9) BN,
HPIER SI3FE (1) 1Sk - TR UEEBIEB RIS
HINTHEBE L, MBESNFTHE &I1E, BERLO
BAETIE (2) THEEEN0 X K&\WIEE, BiEd
D OAITTFIE (3) ICk-THi&EN-HA LT 5.
FRUZERTFIECL VB ONHRELEARDO~ A
Jayy, £, F REZE3IRT. EOfMEiL, HEE
LOBAET, FOMITBEE EL7HBE L LIHATHD.
2B, FROBEIXNEEE AL THUERALIZETH 5.
Ko nd L5, BERLOEE EMESL Y DBED
HHICBWT, BEFEOF REN K bEVELE o7z,

53 EROER

ATET O EBRAEG NS, MBEFIETIITHRIC L 5 Tk
P TEICHA T REREVMEZ /R L CTERY, HAMO
MR DM EA2 Ry Z LN TE 2., RETIL, FEBRER
(#3) &M, 5.1 {HiTHlRZ 2 DOFEMEIT OV THEEL
T5.

F9, HEFEL LDA 1, LDA 2 2l 5. #REFE
DHBREBERO~A 7 0P, £z, F REOMA K
b, w2, HAIC LDA 2T 5854, HedEs
BEAF, S5, EEATEMERT 5 HAR CREA i
THZEDRAEDNTHHEEBEZOLND. KRIZ, BRETIEE
G- LDA Z W= _TOFEE LDA ZH0 TRy
FEATHFSEIC K D FIECBEA LA i3 5. LDA 2w
FETIE, M LoSRA LBED Y 054 & THIBLE

® 3 ERKER (MiERL | b7 HE)
Table 3 Experimental Result (No Threshold | Top 7 items).

FACUEE B T FRBLE 3 7 58 F R
REFE 0.71 | 0.68 | 0.33 | 0.37 | 0.45 | 0.48
LDA 1 0.65 | 0.62 | 0.28 | 0.35 | 0.39 | 0.45
LDA 2 0.39 | 0.38 | 0.19 | 0.22 | 0.26 | 0.28

FEATIFGEIC L A FIE | 0.73 | 0.65 | 0.19 | 0.33 | 0.31 | 0.44
termmi (ZX 5 F¥E | 0.89 | 0.59 | 0.06 | 0.30 | 0.11 | 0.40
TFIDF (X %5F# | 0.89 | 0.56 | 0.06 | 0.28 | 0.11 | 0.37

LHEAERO~A 7 v, F£72, F REOEOELI DI
V. FBLEROY A 7 v EEIEE 0.01~0.03 (8D, EEEO
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