Vol. 43 No. 5 goooooooo May 2002

ooougboouboboooboobooon
RocchioO OOO OOOOOOOO

o o o of

RocchioO OO0 O0O0O00O0O0O0O0O0COOO0OOOOOOOO0O0OOOOOO0OO0OID3OOOO
gooooooOobooo0oOoooOo0O0booOo0ObOOO0Ob0O0O0O00COOO0O0O0000O0000O
gdbooooooooooooooooooOooOoOOoOOOO0OOObOOOO0O0O0O0OoboOoooo
goboooobooooooooooooooobooOoOoOooooOoboOObOOoOOoOoDOOoOoOoooo
0oo00O000000000000000000000000000000O0O00O0O000000O8
goooooooooooooooooooooooooooOoOOOODOOOOOOoOoOoOOoo
goooooooooooooooboobooooooOoboOooOOoOOOOOObOOOOOOOoOooOooo
0o0oo00oo0oo0o0o00O0000000000 OHSUMEDOOOOOOOOODODOOOOOO
goobooooboooooooooooOoOoobo0oOooobO0o0oOobOOoOoOoooooOoOooooo0oo
RocchioOODDDODO0OO0OODOODDOD 100000000 10%00000000000000

Detecting Co-occurence of Concepts with a Thesaurus
for Improving Rocchio Feedback

HIROYUKI NAKAJIMAT

It has proposed that using ID3 inductive learning algorithm for capturing co-occurences
of query words in order to correct ranked results of the Rocchio feedback. However, the
method does not handle synonyms or words relative to queries which appear only in docu-
ments, and it could not capture any co-occurences including these words. In this paper, we
apply inductive learning algorithm which uses a thesaurus as background knowledge, and find
co-occurences including concepts to capture co-occurences including synonyms. Futhermore,
to avoid the case that some concepts have too general meanings to distinguish relevant doc-
uments from irrevant ones, we propose the method that estimates more specified concepts in
finding co-occurences. Experimental results on OHSUMED test collection show that the pro-
posed method improves retrieval accuracy by 10% from Rocchio feedback if any co-occurences
of query words are not enough to distinguish relevant documents from irrevant ones in sample
documents.
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Table 4 Number of queries classified into Type A or B.

oo n=10 | n=20 | n =30
Type A 25 46 58
Type B 23 17 9

05 000000 Type AO
Table 5 Average precision (Type A).

oo
Query
Rocchio
ID3
ID3,All
ID3,Bit
ID3,+10
ID3,+20
ID3,+30
Add
Add,All
Add,Bit
Add+
Add,+10
Add,+20
Add,+30

n =10
13.72
18.88
19.16
17.49
17.47
17.57
17.76
17.18
19.88
18.20
24.52
25.67
18.16
18.21
18.29

n = 20
10.63
19.86
19.46
15.00
17.71
18.95
18.33
18.44
21.23
20.52
22.46
23.53
20.80
21.22
21.17

n = 30
9.79
20.63
20.19
16.19
18.64
19.28
20.75
20.65
23.07
22.58
24.57
25.82
23.43
22.42
21.80
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06 000000 Type BO
Table 6 Average precision (Type B).

oo n =10 n = 20 n = 30
Query 13.28 7.17 6.00
Rocchio 21.29 17.00 17.96
ID3 25.22 20.62 22.55

ID3,All 23.90 21.33 26.51
ID3,Bit 24.39 22.83 17.47
ID3,+10 26.43 22.10 19.43
ID3,+20 24.50 21.47 20.62
ID3,+30 24.35 20.92 22.20
Add 30.87 26.72 22.88
Add,All 30.01 24.39 21.43
Add,Bit 29.68 26.40 22.13
Add+ 29.66 26.70 23.18
Add,+10 29.88 24.24 26.61
Add,+20 30.09 24.17 22.82
Add,+30 30.01 23.55 21.31

07 00000000000 n=100Type AO
Table 7 Average precision of top-ranked documents
(n = 10, Type A).

oo topl0 | top20 top30 top100
Query 22.80 21.60 20.53 14.96
Rocchio 32.00 27.80 23.60 18.84
ID3 34.40 30.00 25.20 18.32
Add 38.40 32.80 27.47 19.20
Add,Bit 40.00 37.00 34.67 21.40
Add+ 44.00 39.40 35.20 21.72

08 00000000000 nN =200Type AO
Table 8 Average precision of top-ranked documents
(n = 20, Type A).

oo topl0 | top20 top30 top100
Query 18.26 17.72 16.49 12.28
Rocchio 29.35 25.43 24.57 17.63
ID3 30.65 26.41 24.86 17.09
Add 36.52 30.11 26.88 17.78
Add,Bit 36.30 31.63 28.33 18.50
Add+ 39.57 33.04 29.78 19.13
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Table 9 Average precision of top-ranked documents
(n = 30, Type A).

oo topl0 top20 top30 top100
Query 15.52 14.74 14.48 10.52
Rocchio 29.31 26.64 24.77 16.28
ID3 31.55 27.07 24.54 15.53
Add 38.97 31.31 27.82 17.02
Add,Bit 38.45 31.64 28.39 18.69
Add+ 39.31 32.41 29.02 19.00
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Table 10 Effect of conceptual attribute for estimation

(Type A).
oo n=10 | n=20 | n =30
ID3 19.16 19.46 20.19

ID3,T1 18.20 17.04 18.54
ID3,Bit 17.47 17.71 18.64
Add 19.88 21.23 23.07
Add,T1 23.22 21.82 23.04
Add,Bit 24.52 22.46 24.57
Add+ 25.67 23.53 25.82
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Table 11  Average precision (Type A, revision method 2).

oo n =10 n = 20 n = 30
Add 20.21 21.86 23.65
Add,Bit 24.89 23.39 24.90
Add+ 25.87 23.86 25.50
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Table 12 Improvement compared to the Rocchio
feedback (revision method 1).

oo 00 | n=10 n =20 n =30
Add 00 | 10.76/7 | 7.82/19 | 12.04/19
0o | 16.73/3 9.07/8 5.60/17

Add,Bit | 00 | 14.20/12 | 9.82/20 | 10.25/28
oo 3.88/8 3.58/16 | 3.77/19

Add+ | OO | 14.82/14 | 10.06/20 | 11.87/29
00 | 10.23/4 | 3.01/15 | 5.19/17
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Table 13 Improvement compared to the Rocchio
feedback (revision method 2).

oo oo n =10 n = 20 n = 30
Add oo 10.31/7 7.19/21 10.04/23
oo 12.93/3 9.76/6 4.19/13

Add,Bit oo 12.90/13 | 8.42/24 10.06/29
oo 2.45/7 3.28/12 2.37/18

Add+ oo 14.43/14 | 8.61/25 11.28/31
oo 6.81/4 3.06/10 4.39/15
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