Vol. 44 No. 2 goooooooo Feb. 2003

gotbbobobobobdoooooooooda

0 o of o o o of oo o of

oo0oboo0ooooo0oo0oo0oooooooboOooooooooObOO0O00oO0oO00O0000O0
gobooooooooboooooooOoOoOoO0OOOOO0Ob000O00O0O00ObOOoOooOOoOoooooo
goooobooooOoooOooooOOoOCbOcUOOoObOOObOUOoObODOoOoOooOoooOoOoOOOOOboOon
g0o00oo0o00o0oo0ooboobobO00oobo0oobo0o0oooooooooooooooOOoboOOoOO0OnOo
go0booooooooooboooboOoooOoO0bOOoOOoOOoOOOOOOOOOOObOOoOoOoOoboOn
goooodooooooooooooooooOoboOobOOUObObOOOOOObObOOOObODObOOO
gooooo0oooooooooooooooooooOOOOOOO0ObOOOODOOO0O0O0O00DObOO
oboooooooooooooooOoooooOoOoOOOOOOOOOOOOO00OO0O000O0O0o00on
goooooooooOooooooooooobOObOOOOOOO0OOOobOOoOoooboOooooooo
0000000000000 00000 89% 00000000000 76%00000000000
oooooooo 300 200000000000000000O0O0O00O00O0DOOODOOOODOO
gboooooooooooooooooboOoOoboOOOOoOObOO0OoOOobOoOoOooooOooooo
gobooooooooOoooOOOoboo0ooOoObOOoOOoooObOOO0OOO0OoO0oooOOooOooOoOn0D
oooo

Extracting a Topic Hierarchy from a Text Corpus

Hirovuki KaJi,t YASUTSUGU MORIMOTO! and TOSHIKO AIZONOt

Co-occurrence-based association thesauri have the advantage that they can be generated
from text corpora automatically. However, they are rather machine-oriented thesauri. To
augment association thesauri to human-oriented ones, a method for extracting a hierarchy
of topics and a list of representative terms for each topic was developed. First, a set of
generic topics is extracted by clustering terms of relatively high frequency. Then, each topic
is divided into more specific topics by clustering terms related to its representative terms.
The representative terms are extracted by using a new measure of topic-representativeness
defined as the sum of mutual information within a term group. The resultant thesaurus is
a hierarchy of term lists each of which represents a topic. An experiment using a Japanese
newspaper article corpus demonstrated that the method is an effective means of visualizing
the information space of a large corpus; 89% of the top-level term-lists and 76% of the lower
level ones were informative, and almost two out of three representative terms were core terms
of the topics. Furthermore, the practical effectiveness of the method not only as a thesaurus
construction tool but also as a document-database browsing tool was confirmed through trial
use of the prototype.
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Fig.1 A naive method for extracting a topic hierarchy.
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Fig.2 Proposed method for extracting a topic hierarchy.
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Fig.3 Comparison of methods for selecting terms to be

clustered for topic decomposition.
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Fig.4 Comparison of methods for selecting representative

terms.
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Fig.6 Examples of representative-term list with topic descriptions.
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Table 1 Results of the topic recognition test.

(@) AR RS — L7 NV—TORE By 2)
R"SA—=H B —L BREE—LTN—TDHE %)
(p.ar JIL—T% T HIE &
(500, 50, 15) 8 91.3 87.5 100
(1000, 50, 15) 20 86.0 75.0 100
(2000, 150, 20) 14 95.7 85.7 100
(2000, 100, 20) 22 87.3 68.2 100
(2000, 67, 20) 31 81.9 64.5 93.5
(4000, 300, 20) 17 93.5 70.6 100
(4000, 200, 20) 23 93.0 69.6 100
(4000, 133, 20) 32 91.3 71.9 100
&t 167 89.2 74.3 98.2

o

) B —bTNV—TORE (37 Ev )
8—1s LBCEWEI—LTN—TDLE &)
TE AR TEI- L) L —T DELE &)
T—I% EZ5) RE B
83.6 68.2 95.5
94.1 77.3 100
78.2 53.4 95.5
93.3 84.1 98.9
72.2 45.0 93.2
90.5 81.8 97.0
76.0 53.0 91.7
92.0 82.2 98.1

GE) 81 E¥v 213D (p=2000, q=100, r=20)DFEE* 7z

INTA—4

(®,q,r)

(400, 2, 20) 44

(400, 4, 20) 88

(400, 6, 20) 132

&3t YR —

© ‘A% CHBELIBBREBHOY — 67V — T
ez B ICHBLAHBRER
0~2 3~5 6~7 8~9 10
RERNEY Y 4 7 9 53 94
8 r—2D4% (2.4%) | (4.2%) | (5.4%) | (31.7%) | (56.3%)
FTEEv 7 0 4 8 13 19
(p'=400, q=2, r'=20) | (0.0%) | (9.1%) | (18.2%) | (29.5%) | (43.2%)
FTREy s 6 9 11 35 27
(p'=400, q'=4, r=20) | (6.8%) | (10.2%) | (12.5%) | (39.8%) | (30.7%)
FTREy 13 19 28 39 33
(p'=400, q=6, r=20) | (9.8%) | (14.4%) | (21.2%) | (29.5%) | (25.0%)
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Table 2 Examples of term group.
(@ HEM Iy 7Dy =27 NV—TF

B—Ls | SMI (CAT| S—L " SMI CAT| B—Ls | SMI (CAT| B—Ls | SMI (CAT|
T VT REEES 1 69.67 | HE 134.46 ** |FHtE 121,25 ** RERE | 8.6
ASEAN : (EARHE 13384 ** |4L5T 121,07, ** |BFEBA %R | 8.30
<=7 Btk 182,30, ** | H{L 12047 |fEBR &N
AV RFTT B 13185 |ALaifiE 120,44, | Bl | 6.68
CEiE= VK 13108 |iEE 120,20, | KB | 6.46
s BB 130,99 * |4 —AMIYT 119.89 * | 77K | 6.32
SR vay 130.36 ** |t 119.33  |BF5E | 5.86
APEC KFHE 120,75 ** |if 1908 |® | 5.40;
alessd EA] 12036 | 118.92 * U2 | 45T
54 ETE S 12885 [ZEM 118,69 * [k i 455
PNEST e 12818 [R&SL 17.640 |G | 443
74V puis=l 27.35 &% 116.25  |RAI 430
=HMiE B 26.64  |HKBIR 115.38 | 1373
TIT B33 26.09  |& 11429 B3R | 269
AL A A3 25.84 * |WH 113.56  |EH | 248
i 250 12546 |AARA 11228 [HE 1231
i Stk HETYT 124.80 ** |7 i12.24  |RAEK | 2.29;
BUEEAEHEZC kigia 24.69,  |[RFEME 11182 * | EfE | 229
A i BHE 124.33  |RZ) 11025 |MR& | 228
HE R 178 12380 |fifAR 11005 |H¥ | 220
AN R 23.600 | i 1981 |EM 214
FUAL WA 2250, |RE ' 9.00, |IEH i 2,07
TVTHE ARG 2184 |RM 882 |EHE | 2,07
e T 21.69 ** [T | 874 |BET | 207
k=i i 2167 |% i 8.69. i1 i 2.05
®) YT Y rDY =T NV—T

B—Ls | SMI CAT] B—Ls SMI CA" B—Ls | SMI ICAT| B—Ls | SMI ICA
(Z i) 142,74 |3 854 * | AE—L)  isa2s  PREE 124,55,
feE gl fmed  fRIERAAA 47250 ** | ARIK 13407 * |(HELR) i24.38 *
AR EAVUPZ:R L | 133.60; ** (BB 122,75,
(PR #h 146.64 ** [ FF A 13282 [BIRER 121,89
~haf R EDYg T T 4647 [FAUUBIR 132,731 ** L(;Wi%%) 120.78)
fee (e BT 46.30, * RS SEE 13248 [HERERTE 120.35
(=L—v7) HY 4580  |FAL 13219 [KATD) 119.95,
T AR % AURRUT R 145.42 ** |(T4UEY) 13152 [fiEREE 119.93 *
~ /4 —Eyh DEY 2 43.66, ** |[JPC 18144 ** Lo 115.44
(B A HF) (&) 43.56 * | (PR 13125 PpYrvb 114.64
o) REREEZ 4354 * |(ERFHE 13037 ** |BAEALAT 114.32
X PRI SR 14067 |(BFFRAE) 129.48 * [l NIHE 11152
EE ARt w\_YT 4044 * [BE2H 12043 |( L) 11145
SODECO U—F— 39.96  |HERFR 12027, |[FREEAL S — .
YTIAR v SRR 138.88 * [fTRIEE 12868 | Fratv 11138 *
ERaVSZLIE EES| 13574 [TW 12815 [CI i10.19;
lcsSAT 15590 |Far= 135.59 * [YFT77M 12658 * |(BIEEIEHESCH) | 494
(A RRTT) 5440 |CREETOTHE 1 |[HAH 126.300 (AKX | 494
$507 15112 k| A 135.08  |(FY7) 125,83
1ICDC 150.28 ** |LNG 134.75, ** | (APEC) 125.75,
SAJAC 14870 ** | (ASEAN) 3466 |(FA) 12515
(E1) (), BEd, REGHEY—LT V=TT, KENPRES -2V AL THS. /2, OICEHAIEy 70f

Ky —aBMEATVS, () FEDF—LPBIEY 7ORES—LTHS.

(FE2) SMI: % —u7V—7HRFHHEERE.
(E3) CAT: ¥ —ADHFIT)—. *Fa7 ¥y —L4, *IBHEY — 24, EEIZERGES — L.
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Table 3 Qualitative evaluation of term groups and
representative-term lists.
(@) BMEMPEY I DY —LTV—T

;g_;;g;égiﬁ* a7s—L RS — L LT TR &
1~10 144 (72.0%) 40 (20.0%) 16 (8.0%) 200
1~20 268 (67.0%) 86 (21.5%) 46 (11.5%) 400
1~30 358  (59.7%) 138 (23.0%) 104 (17.3%) 600
1~40 402 (50.3%) 193 (24.1%) 205 (25.6%, 800
1~60 439 (36.6%) 272 (22.7%) 489  (40.8%) 1200
1~80 443  (28.8%) 299  (19.4%) 798 (51.8%) 1540

() (p=2000, =100, r=20)D 7 — A A HHA LS 20 D & — 2 7 v — T 123 5 s Fe 2 4Gt L7z, KHpA©

RFEy— 1) R MIHIET 5.
b) 7Y DI —LT V=T

R e J TR B — & ®EEs-L | B
1~10 126 (63.0%) 46 (23.0%) 28 14.0%) 200
1~20 238  (59.5%) 89  (22.3%) 73 (18.3%) 400
1~30 299 (49.8%; 174 (29.0%) 127 (21.2%) 600
1~40 327 (40.9%) 259 (32.4% 214 (26.8%, 800
1~60 371 (30.9%) 394 (32.8%) 435 (36.3%) 1200
1~80 376 (25.3%) 439 (29.5%) 672 (45.2%) | 1487

() (p'=400, @'=4, r'=20)D % — AHHRATE 20 D ¥ — 4 7 ) — 7 \2ah 3 5 SFAifE R 2 4B L2 KBMHHE

Fy =) A MIHET 5.
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