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A Document Retrieval Method Based on Flexible Category Structure
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KOKORO NAKAGAWA," YOSHIAKI TAKATAT and HIROYUKI SEKIT

A method for supporting document retrieval by constructing a flexible category structure
is proposed. In this method, a category structure suitable for retrieval by the user is con-
structed whenever a query is submitted. By using the experimental system which has 68
categorization viewpoints, the proposed method was evaluated with BMIR-J2 test collec-
tion to compare the proposed method, a keyword-based method, and a clustering method
(K-means). The proposed method outperforms clustering method in precision and it also
outperforms keyword-based method in recall. An experiment using human subjects was also
performed. Based on the experimental results, the proposed method is evaluated in its quality,
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efficiency, and usability.
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Fig.2 Behavior of the system.
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Fig.4 Entropy of categorization.

kj
=1
oooo
k; - S; 0000000000,
1Dyl
P = ,
1D

D;: 0000 w;; OO0OO0O0O0O0O0OOO.
goobooooooobobooooooboooooo
goobdddoooooooboooooooooaa
ooooodoooooo1ooo0oo000ooaoa
100000 0o0oo0oooooooooooo
gbobooooooooooon 40

3. 0Ooaood

00000000000000000 200000
000000030000000004000000
0000D0mMOO0DO00000000000nonon
0000000000000 D00000000000
00000000D00000000000000000
000000000000 000000000000
0000000000000 00000000000
0oo00ooO0DOoOoooooo

3.1 0O0DOOOOo

00000000000000000000000
000000000000000000000000
0000000000 00000000000000
000000000000000000000 Freya®
00000000000000000 12)000mM0
0000000000000002100 woooo
00000000000000000000%000
000000000000000000000000
oooo

000000000000 000000OO0D
e 000D ADDODOOOODDODOODOODOD

00000000000 1m
e 000D BOODODODODODOOODDOODO
00000000000 0000 200

gooooooooboooooooooboo

2445

e 00D COOOODDDOOODOOOOOO
000000000000000000 ™

e 00O DODOOONODNODODOOODO Freyal

00000000000000000000000
000000000 CO000O00oOoOooooon
00000000000000 K-meansO0'000
0000000000000 000D00000000
0000000 Scatter/Gather 00000000
000000 100000000000000000
000000000000000000000000
0000 100001000000000000000
000000000000000000000000
oooooo

0000 DO Freya00OO0DODOOO0O0DOODO0O
O000OFreya0 0000000000 2000 bigramC
0000000000 00000000D000D0On
0000021 00000000000000 ¢y,
0000000000000000000000000
00000000 wsy,...,w, 0000000000
D ictiy, iy Cwid 0 dD00000DDDODOO0OA
B,C,DO0D ¢y, 000000000000
0000000000 000000 BMIR-J200
000000000000 5,080 00 M BMIR-J2
000000000000 000000000000
0000000000000 00000000000
0 CD-ROM’940000000000000000
00000000000 000D0O0000
O0O0OO0O0OBMIR-J200000 5000000000
0000000000000000BOOOOOOO
0000000000000 COO00000000
000000000000000000000000
00000000000000000000 1500
000000000000000000000000
0000000000 10000 1000000000
00000000 O0O0OBMIR-J200000 AOBDO
00D00o0O0oooooooooo

0000000 DOO00000O00O00000000
0000000000000 10000000000
0000000000000 oooDooooog i
UOoO0o0DO0O0 W; 00000000000000
100000000000000000000000
00000 3000000000000000000
000000000000000000000000

Y 0000000000000 000000000000000
oo0o0o0ooo0ooooooooooooooooooooo
gooooOoOooooooooOoooo



2446 goooooooo

01 0O000000OoOoobOo

Oct. 2001

02 000000000000

Table 1 Topics used in the experiments. Table 2 Keywords used in the experiments.
oo ooo oooooo*! oo goooo *
100 26 i |00 DD OO0 D000 000000
i looo 60 ii |00 D0DD0DO0D0DO00 000000000 000
i | 0D 302 i |00 DD 0000 00
w looo 08 iv |000 00000000 00000000000
V*2 oooo 17 v 0o oo od
vi ooog 37 vi o0 oo
vii | 0000000000 36 vii | DODO
viii | OO 21 viii | OO
ix |0oooooooooooo 59 x |ooooo oo
x ooooooo 80 X oo oooooooo

*1IOBMIR-J20 0000 AODDOOO BOOODOODO
*204 000000 ‘0000000000000 3300000

0000D00000000000000000000
000000 6000000000000 1,723
00000000000000000
L=00000
w,={0000000o000---}
=00 u|
W,={000D00000---}
ls=00000
Ws;={000O0O0O000000---}
00000000000000000 100000
0000000000000000000 25000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000D000030000000000100000
0000 11.200000000000000000
00 1000000000000000000000
3.2 0 0 (1)
00000000000000000000000
0000 AOBOCODO 400000000000
000000000000000000000000
000000000000000 AOBOOODO 1
000000 ¢00000000 (1)00 (4000
0000000 r=0.1,02,...,1.0 0000000
(1) Result=000000000 ¢000000
0000000000 2000000000000
Dy 00000D=D, 0000
() DOOODDODODOOOOOOOOOOOOO
00 ADDOODOBOOOOOODOODOOO
000000000 Si,82...,8m (m = 68) 0
0000000000000000000S; 00
000000 §,000000000000 W; =

*OOOODOOOOOooBMIR-J200000000000000O
gooOoooooo0OoOO0OOO0O0O00O0O0OooOoboOoooOoO
0DO0D0OO0OD0OO000 2000 ANDOOO OROOOOO
00 E-000000000O0O0000O0

{wj|1<i<k;})00000 w;; 00O0DODDO
00 D,; 000000

(3 Ww,0000000000000000000
0000000 w;, 000000|D; <3000
000D, 0 Result 00000 O[D;, >3000
O0O0D=D;, 000 (2)0000

(4) (2)0(3)0 Result 10ODD rOO0O0D0OO
O00000O00Result 0000000000000
00 (3)0000000000000000000
00030000“000000000 2000000
0’0000000000000000000000
00000000000 2025000000000
000000000 020000000000000
0000000000000000000

0000 ¢0O000 BMIR-J2000000000
000000 Rel(q) OO0 Result 0000000
00o0o00O0O00O0DOooog

| Result N Rel(q)|

| Result| ’

| Result N Rel(q)]

|Do N Rel(q)|

D000 CO0O0D0D0()O0OD0O000D0DnODn
K-means 0000000000 O(3)0000000
000000000000 DOO0O0OO0O000O0O0D
0000000000000 200000000000
0000000000000 TREC2YODOODOO
00000D0000000000000000000
0000000000 ADBOCODOOOOOMmM
000000 ROODO POOOOOODO200
000000000 E-00000O00000O0O0O
0oooooo?g

oog pP=

000 R=



Vol. 42 No. 10

Clearness
Entropy -
Clustering - -

0.8 Keyword

0.6

Precision

04

0.2 -

0 0.2 0.4 0.6 0.8 1
Recall

05 0O000O0O0O0O010000000
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X 0.768 0.831 0.791  0.730
oo 0.738 0.755 0.733  0.735
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Table 7 Average of E-measure.

A B C D
0.760 0.773 0.754  0.712
0.764 0.776  0.757  0.740
0.738 0.755 0.733  0.735
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Table 8 BMIR-match.

oo A B C D
i 0.947 0.984 0.958 0.982
ii 0.968 0.938 0.908 0.883
iii 0.990 0.990 0.980 1.000
iv 0.580 0.458 0.560  0.726
v 0.829 0.907 0.872 0.817
vi 0.471  0.606 0.578  0.505
vii 0.537 0.516  0.476  0.479
viii 0.929 0.900 0.607 0.719
ix 0.651  0.727 0.667  0.600
X 0.835 0.900 0.963  0.890
oo 0.774  0.793  0.757  0.760
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Table 9 Average of precision at the termination of
retrieval.

oo A B C D
i 0.277 0.182 0.348 0.352
ii 0.214  0.413 0.252  0.393
iii 0.586  0.492 0.627 0.844
iv 0.435 0.262 0.446  0.433
v 0.296  0.161 0.121 0.083
vi 0.235 0.558 0.258 0.536
vii 0.277  0.155 0.320 0.236
viii 0.105 0.087 0.156  0.124
ix 0.187 0.103 0.177  0.304
X 0.212  0.191 0.249  0.484
oo 0.282  0.260 0.295  0.379
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Fig.6 Search time and adjusted recall.
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Table 10 Regressive analysis.

A B C D oo
oo 0.6617  0.5029  0.5263  0.4904 | 0.5191
oo 0.0373  0.0528 0.0372  0.0914 | 0.0606
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Table 11 Ranking by the subjects.
A B C D
ooooo (0-10) | 6.50 6.30 4.85  6.65
ooo (0-10) 575 5.65 4.85 6.35
0ooo (1-4) 265 2.65 1.75 3.10
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Fig.7 Category structure for the topic “tax reduction.”
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