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A Generation Method of Semantic Associative Search Spaces
for Domain-specific Documents

MINORU KAWAMOTO," YASUSHI KIYOKI,tt SEITARO FUJISHIMA?t
and SADAKAZU AISOttt

In this paper, we present a generation method of semantic associative search spaces for
domain-specific research areas. In this method, semantic associative search spaces are created
by separating a whole space into several sub-spaces by using meta-knowledge about feature
words. The feature of our method is to realize several semantic associative search spaces by
splitting a domain-wide search space into several application-wide search spaces. We have
implemented a semantic associative search environment for domain-specific documents re-
flecting on application categories and significance of the feature words. We have performed
several experiments by retrieving medical terms and medical documents in order to evaluate
the feasibility and effectiveness of our method.
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CM: Clinical Manifestations

DD: Definitions and Diagnosis

PTP: Prevention, Treatment and Prognosis
PP:  Pathology and Pathogenesis
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Fig.1 Relationships between search spaces, expertness and subdomains.
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Table 1 List of subdomains.
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Table 2 Mappings between Subdomains and Headlines.
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Table 3 Subdomains of feature words
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Table 4 Significance values of feature words.
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Table 5 The elements, expressions and sizes of generated data matrices and search spaces.
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Table 6 Result of Experiment-A (in total).
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Table 7 Experiment-B: Retrieval results (context phrase: pleural effusions).

ZRAID|p-ab p-abe w-ab w-abe
WP (AB A+B+C A+B A+B+C
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D—H D—HK [k —¥
1 114 OTHERIN 5 %Y 1 118 OTHER CO} 4 %Y 1 112.0THER INFE 4 %Y 1 118_.0THER CO 45y
2 36 ANTINEOP 4 8%Y 2 36 ANTINEOPLA 4 %Y 2 118 OTHER CON 4 BY 2 112_ OTHERINF 4 8BY
3 118.0THER C! 4 %Y 3 112 OTHER INFE 5 %Y 3 36 ANTINEOPLA 4 8Y 3 10_Cystic_Fibro: 2
4 65_RADIATION 4 &Y 4 114 OTHER INFE 5 &Y 4 32 DRUG-INDUC 3 4 88_Pulmonary_E 3
5 112.0THERIN 4 %Y 5 85 OTHER EXTR 4 5 19 DESQUAMAT) 2 5 114 OTHERINF 5 %Y
6 120 MALIGNA! 5 6 50 AUTOSOMAL 2 6 65 RADIATION L 4 %Y 6 117.IMMUNOLC 4
7 21 LYMPHOC' 3 7 9 EMPHYSEMA 2 7 57.BERYLLIUMC 2 7 13 Interstitial Lt 3
8 115 HEMOTHC 5 &Y 8 34 ANTI-INFLAM 3 8 125 PNEUMOME! 2 8 61_THERMAL It 2
9 105_.THORACC 5 9 19 DESQUAMAT 2 9 114 OTHERINFE 5 %Y 9 108_THE_PLEUI 4
10 2.HYPOVENTI 2 10 120 MALIGNANT 5 10 87_Lung Abscess 3 10 65_RADIATION. 2
11 102_KYPHOSC 2 11 43INTERSTITIA 3 11 17.BRONCHIOLI 2 11 63 OTHER TOX 2
12 124 Lymphore 3 12 7.CHRONIC_BRC 2 12 56 OTHER PNEU 3 12 64 PULMONAR 2
13 32 DRUG-IND 3 13 68_HYDROCARB 3 13 89_Chronic_Thron 2 13 124 Lymphoreti 3
14 98_THE_DIAPH 3 14 117 IMMUNOLO! 4 14 117.IMMUNOLOC 4 14 81_SKIN_DISEA: 3
15 7.CHRONIC B 2 15 55 Silicosis 2 15 63 OTHER TOXIC 2 15 24 INTERSTIT/ 4
16 106 FIBROTHt 4 %Y 16 53 ASBESTOSIS 4 16 25 RHEUMATOIC 4 16 11_BRONCHIEC 2
17 67ASPIRATIC 2 17 61.THERMALIN. 2 17 23 LYMPHANGIC 2 17 92 AMNIOTIC F 3
18 109_TRANSUC 5 18 81_SKIN_DISEAS 3 18 128 Acute_ Respir 3 18 36 ANTINEOPL 48Y
19 68 HYDROCAI 3 19 80_RESPIRATOF 3 19 61_THERMALIN. 2 19 111INFECTION 3
20 60_ PHYSICAL, 3 20 119 MALIGNANC 4 20 10_Cystic Fibrosi: 2 | 2046NHERITEDY 2 |

08 0U000O00O0O0O0O0OO0O0OO0O0OO0OOO0OOODODODOD
pleural-effusions[]
Table 8 Statistics of effective results of heuristic

documents (context: pleural-effusions).
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Table 9 Relevant metadata within the result documents
while a context-phrase is “Rheumatoid-factor”

and the search space is “SpaceﬁfB”.
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Table 10 Weight values of metadata of the search target document divided
according to Semantic Elements (16 SARCOIDOSIS).

0oooiID ILD granulomatous granulomas noncaseating-granulomas sarcoidosis
40 0.0022 —0.1610 —0.0789 —0.1537 —0.1647
136 0.0011 0.0124 —0.0104 —0.0005 0.0000
222 —0.0189 —0.0136 0.0114 0.0076 0.0000
64 | —0.1042 0.0276 —0.0947 0.0120 —0.1181
202 —0.0164 0.0199 —0.0166 0.0066 —0.0000
138 —0.0187 —0.0582 0.0487 0.0075 0.0000
172 0.0746 —0.0357 0.0299 —0.0300 0.0000
233 0.0378 0.0163 —0.0136 —0.0152 —0.0000
46 0.0258 —0.0520 0.0319 —0.0010 0.1256
275 0.0064 —0.0038 0.0032 —0.0026 0.0000
2 —0.0190 —0.0190 —0.0219 —0.0261 —0.0743
110 0.0801 —0.0196 0.0006 0.1698 —0.1121
248 0.0126 —0.0102 0.0086 —0.0051 0.0000
152 —0.0010 —0.0097 0.0081 0.0004 0.0000
141 0.0462 0.0097 —0.0081 —0.0185 0.0000
246 —0.0107 0.0448 —0.0375 0.0043 —0.0000
105 —0.0069 0.0050 0.0507 —0.1028 —0.0261
59 0.0052 —0.0810 —0.0937 —0.1667 —0.0012
35 0.0201 0.0202 0.1156 0.0993 0.0767
99 0.1575 0.0653 —0.0140 0.2488 0.0839
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Table 11 Weight values of metadata of the search target document divided accord-

ing to Semantic Elements (85 OTHER EXTRATHORACIC DISEASE).

OoooID granulomatous sarcoidosis granulomas
40 —0.1610 —0.1647 —0.0789
136 0.0124 0.0000 —0.0104
222 —0.0136 0.0000 0.0114
64 0.0276 —0.1181 —0.0947
202 0.0199 —0.0000 —0.0166
138 —0.0582 0.0000 0.0487
172 —0.0357 0.0000 0.0299
233 0.0163 —0.0000 —0.0136
46 —0.0520 0.1256 0.0319
275 —0.0038 0.0000 0.0032
2 —0.0190 —0.0743 —0.0219
110 —0.0196 —0.1121 0.0006
248 —0.0102 0.0000 0.0086
152 —0.0097 0.0000 0.0081
141 0.0097 0.0000 —0.0081
246 0.0448 —0.0000 —0.0375
105 0.0050 —0.0261 0.0507
59 —0.0810 —0.0012 —0.0937
35 0.0202 0.0767 0.1156
99 0.0653 0.0839 —0.0140
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Fig.11 Spectrum of the 2nd-ranked document while search context is ‘Rheumatoid-factor’.
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Fig.12 Spectrum of the 4th-ranked document while search context is ‘Rheumatoid-factor’.
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