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Topic-oriented Term Extraction and Term Clustering
for Query Focusing

HiroM1 WAKAKI, TOMONARI MASADA,tt ATSUHIRO TAKASU#t
and JUN ADACHIH

‘We often use search engines with queries consisting of few terms. Such short queries can be
ambiguous, and it is difficult for users to select appropriate query terms. Accordingly, existing
search engines may not avoid showing search results including documents irrelevant to users’
query. Therefore, we will propose a method to suggest additional query terms which can
retrieve appropriate search results focusing on users’ intention and disambiguate the original
query. First of all, we propose a formulation for term weighting calculation which can extract
terms strongly related to a specific topic. The formulation is based on statistics of term co-
occurrence. We believe that extracting terms strongly related to a specific topic can highlight
various topics included in the search results. And then, making term clusters composed of
the terms extracted by our method leads to isolate each of those topics. Showing those clus-
tered terms can help users to discover appropriate terms for query expansion corresponding
to users’ intention. Moreover, we propose a pseudo evaluation metric for our term weighting
method as an estimation of how strongly a term is related to a specific topic. Our results
showed strong correlation between subjective evaluation by users and our pseudo evaluation
metric. In our experiments with seven different sets of data, proposed term weighting method
outperformed other several existing term weighting methods on both pseudo evaluation and
subjective evaluation.
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Table 1 Distributional Clustering Algorithm.
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Table 2 Data we used and class names or query terms within the data.
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Fig.1 Scattergrams to show correlation between TP eval-

uation and subjective evaluation of terms obtained

from NTCIR3’s data and queries.
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Table 5 Number of terms labeled by users and by TPL.

TPL(t;) 0000000
0000000000000 0ooooo NTCIR3 NTCIR4
A B C A B C A B

0o (1) ADoo | 21 0 0 45 0 0 33 | 0 0
100000 BOODO 0 5 0 0 9 0 o | 20 o
00000000 cooo 0 0o | 29 0 0 | 23 0 21
0o (2) ADOO | 56 9 14 | 109 | 0 2 53 3
000000000000 | BOOO 2 9 1 2 13 0 2 63 5
ooooooooo cooo 6 4 | ar 5 1 28 2 13 | 32
TPLODOOODOOOOOOO 110 | 23 | 92 | 163 | 13 | 30 | 63 | 105 | 37

04 O0O0O0O0O0O0OO0OOODDOO TP(t;)ODOODOOOOO
000 AOBOCOOO 2000
Table 4 Correlation coefficient between subjective evalu-
ation by users and our pseudo evaluation metric
TP(t;).
a) 0000000000 ODD

0000000000000 A B c
O000TP(x;) 0000000
A 0.85% | 0.0039 | —0.15
B —0.034 | 0.52% | 0.26*
¢ 0.058 | —0.28 | 0.76%
oooooo —0.79% | —0.44% | —0.75%
oooo —0.24 | —0.052 | —0.019
ooo 110 23 92
b) NTCIR3
0000000000000 A B c
000TP(x;) 0000000
A 0.65% | —0.25 0.12
B —0.16% | 0.69* | —0.051
c —0.15% | —0.27 0.14
oooooo —0.58*% | —0.63* | —0.21
oooo —0.317 | —0.40 0.12
ooo 163 13 30
¢) NTCIR4
0000000000000 A B c
000TP(t;) 0000000
A 0.77% | —0.18 | —0.17
B —0.23 | 0.77% | —0.32
¢ —0.16 0.11 | 0.84*
oooooo —0.75% | —0.73% | —0.81*
oooo —0.25 | —0.33 | —0.34
ooo 63 105 37

00000000000 ¢, 00000AO0BOCOO
goooooooooobosboboobobooooooo
gooobooooooobooooobooooooo
gooobooodoooooooocooooooboono
gobOoooOoooOomooooooooooon
goooooooooooboboboooooooon
0000000000000 oTPL(G;) 0D0D00O0O
gooobooooooooooboooooooooo

000000000000000000000000
OO0TPL(t)000000000000000000
000000000000000000000000
0 x00OOODO0O0O0D000000000000
000000000000 +0000000000
000000000000000000000 100
000D0000D00000D00000000000
000000D0000O0TP(,) 000000000
0000D0000000D0000000000000
00000000000 x 00000000000
0O0TP(t;) 000000000000000000

01000000000000 TPL(t;) 0000
000000000000000000000000
O0O0TPL(t4) 0000000000000000
000000000000000000000000
00000TP(t,)000000000000000
00000000D00000000 10000000
000000D0000D0000O0TP(,) 00000
000000000000000000000000
0oooooo

00000 40000000000000000
00000000000000000000000
TP(t;) O TPL(t) 00000000000000
0000NO0000000000000000000
000000000000000000000TP(t)
000000000000000000000000
0000D00000D000000000000000
000*000000000005%0000000
00000000000000000 40007TP(t)
000000000000000000000000
000000000000000000000000
0000000000TP(4L) 0000000000
ooo

050000000TPL(L) 000000000
000000000000000000000000



Vol. 47 No. SIG 19(TOD 32)

O0ooOooooos50 (1)Dooooooo 2000
looboooooooooboooboobOooooon
00 TPL(t;) 0000000 0O0O0OU0OOOOOOO
gooooooooooooooooooooooo
O0TPL(t;) 000000000 OOOUODODOOO
goooboooooooooobooooooboooo
ooo0o0O000OoooooooooO0AO400B
0200C0Oo0o000000000 14000000
000000000AO0O0DOO0OOO0OOOODOOO
000000 TPL(t;) D ADODOODOOOOODOO
gobooooooooooooobooooooooo
goooboboooooooooobooooooooo
gooobooooooooooooooooobooo
00050 (2)0000000000O0UDOUODOO
gooobooooooooboobooobooonoooo
000000 TPL(t,;) D0DODO0OOODOODOOOO
gooobobooooooobooboooooooooo
TPL(t;) 0000000000 OOOOOOOOOO
O0oo0ooooooooTP(t;) DO0O0DOOODO
OU0O0O0TPL(t;) D0O00OO0O0OO0DOOOOOOOOO

7. 00000

7.1 TP(t;)000000000OO0O0OOOOO
020000000000TNGOMIOKLDO x*0
RSVOOOOOOOOOOOOODOOOOTNGOMIO
KLDOX? 00000000000000 o000
oob0s500000000a«a=0.0500.100.300.50
1.0000000000000Reuters000000OO
goboodoooooo 20000
U200000c=030000000000A0
gobobobooooboooooobo e=03000
0O 7TP(t;)00000000000a=030000
gboooboooo smuobooooooooooon
00000000oUoo w000 TP(t,)ODODO
O0TPL(t,) 000000DO0ODO0OOODOOOODO
goooobooooooooo3oooobooogoon
gooooooooooboooooooboobobooDbo
gobooooboooood
O000oo0oo0o0oooOoTNGOOODODO
TP(t;) 0000000000 30 AOBOCOOO
0000000000 0o0o0ooooooTNGOOO
ooooooboooooooobooocoooooboobooon
goooboooooooooooooooonoooo
gooooooooooobooobobooboo suoooooo
gooooooooooooboooooooooboobo
Reuters 0OOAQO CO 90000OO0OOODOO

oooooooooboooooooooooOooboboooooooo 81

TNG MI KLD CHI RSV

4 { . 1 1 4 —
35 35 35 ({®crudel 35 35 —
3 3 3 | [Oacqg | 3 Py —
B earn
25 [EE(NMAr 25 fHHHHE 25 25 25 (—

=l 9 L E LI |
& 2 2 2 2

15 L5 15 15 15

1 L 1 1 1
0.5 05 ff 05 [wEEEE 05 [WEEEHE 05 I
0 Ay LARRE o BAAAR o L

S 0‘("' E
SO ISR SR LU R SCON

HMEEOEATTIFE (RA—=V VI NRFA—Za=005~10)
02 0D0D00O0OUOO0OOReuters0000000OOOODO
TP(t;) 0000000
Fig.2 Evaluation of term weighting methods by TP(¢;).
The terms are obtained from Reuters documents.
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