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Hyponymy Relation Acquisition Based on
Distributional Similarity and
Hierarchical Structure of Wikipedia
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In order to make natural language processing (NLP) applications such as
question answering accurate enough for practical use, it is essential to build a
large-scale, computer-tractable semantic knowledge base. In this paper, we tar-

3435

get hyponymy relation like “football player/Yuto Nagatomo,” which is one of
the most important semantic relations for NLP. We propose a new method
of large scale hyponymy relation acquisition from Web texts that combines
a hyponymy relation database constructed from Wikipedia and the distribu-
tional similarity between words calculated from Web texts. Experimental re-
sults showed that, in terms of precision, our method outperformed nontrivial
baseline methods by 0.155 to 0.650 for the top 10,000 pairs and by 0.190 to
0.500 for the top 100,000 pairs. Furthermore, we confirmed that our method
could acquire hyponymy relation pairs that widely-used lexico-syntactic pattern
based approaches could not.

1. Oo0o0oano

0000000000000000000000000000000000000000
0000000000000 000000000000000MO00000/00000
00000000000000000000000000000000000000000
Oooogo®Y9)2191n19-20.2)onooo00MO0o0000000000noo
0000000000000000000000000000000000000 100
0000000000000000000000®o0000000000000000
00000000000000000000000000000000000000000
000000000*»000000000000000000000000000000
0000000000000 0000000000000000000000 WebOOO

f1NHK OOOOOOO
Science & Technology Research Laboratories, Japan Broadcasting Corporation
t2 00000000
National Institute of Information and Communications Technology
f300oooooo
Kyoto Institute of Technology
+4 0000
Kyoto University
t 00000000000
Comprehensive Research Organization, Waseda University
t6 000000 DOOOODDO
Graduate school of engineering, Tottori University
{7 000000
Nanyang Technological University
t8 0000 KDDIOOO
KDDI R&D Laboratories

(© 2011 Information Processing Society of Japan



3436 000000 WikipediaOOOOOOOOOOOOOO0OOOOOGODOOOOO

000000000000 0000000000000000000
000000000 WebOOOOOOOOOOOOOOOOOO0O0000000 Wikipedia
00000000000000000000000000000000000000Wikipedia
0000000000000000000000000Wikipedia0OOOOOOOOO
000000000000000000000000 WebODOOODOOOODOOOODO
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
ooooooon
2000000000000000000000000000000000000000
000000000000000000000Wikipedia0OO0O0O0O0 3000000
0000000000000000000000000000000000000000
00000000000001000000000000000000000000000
00000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000 300000000000
(1) WikipediaOOODOODOODODOO0OOO0O000000O0O Wikipedia 00000
0000000oOo0O0
2) WebODODOOOODOODOOODOOOOOOOOOOOOOD
(3) Wikipedia 00DODOO0OO00OO00O0DO0O0000O00DO0O0O0OOODO0OO
oooo
0000000000 (1)00 Sumida0?Y 000000000 (2)00000%® 0
00000000000 300 40000000000 (3)000WikipediaOOOODO
000000000000000000000000000000000000000000
000000000000000000 (3)000300000000000000 10
03-1000000000000000 k0000000000000 000 Wikipedia
0000000000000000000
03-20k-00000000000Wikipedia 00000000000000000000
000000000000000000000000000000000Wikipedia
0000000000000000000000000000000000000
03-3000000000000000000000000000000
0000000WikipediaOOOOODOOODO0DO0O00000000O000 670,000 0

000o0ooooog Vol 52 No. 12 3435-3447 (Dec. 2011)

-Wikipedia £ FRIBHRT—2—X

Wikipedi:
PECR o pR g

o 5 S5 4] | =
o (Sumida 5O F520) HMREAIHNTS

i

szEa G
HEOELS A5

01 000ogogo
Fig.1 Overview of the proposed method.

O00000000000000D000 WikipediaOOOOOOODODOOOOOOOOO
gooooobooooooooobooooooooooooooooooobOoOobobooooo
oobooowoooot0nOnOolssOOoes0n0Ooooooon 1000000000 0.190
goosocob0oooooooooooboooboobooOboOoooooboooooooooonoboo
gbooooboooooboooboooobooooobooooboooooobooboooobobooDo
oooooooon

goooOoOoOoO0CooOoO0OO0OO0O0000 ADODOOoOoOO BOoOoOoODOOOOODOO
gooooooooon

e AD BOOOOOO

e AD BOOOOOO

000000 A0 BOOOOOOODOODOOOOCOO BOOOOD ADOoOoOooooo
gbooobooooobooobooobooooboooobooobooboooooooooao
gbooobooodoboooodboooboooooooooooooboooooobooooDo
0000000000 MAO BOOOOOODODOOOODOO ADODBOOOOOOOOOO
O00000oo0O00o0A0DBOOODMOOOOOOOODOOOODOOOOOOOOOOO
oooooboooooooooooooooobooboOooboooboooOoooobooooDboo
goooboooooobooooooooobooOooooOboOooobooooobooOoDboboo
goboouomoooboooobooooboooboooobobooooboooooboboOoooDo
gobmooooooooooooooooooooooobooooobooooobooOoooo
goboooooon
gobo200000000000000DO0C000O0O0DOOO0OOO0OODOCOOODODOO
O0030000WikipediaOOOOOOOOOOOOOOOOOOODOOOODOOOO

(© 2011 Information Processing Society of Japan



3437 000000 WikipediaOOOOOOOOOOOOOO0OOOOOGODOOOOO

00400000000 00000DDODOOOOO0OOODOS0O0O00WebOOOOOO
gooooboooooooooobooouoobootdebbOoOobODObOOOODODbDO
ocor7oooooooooooooooooon

2. 0000

0000000000000 00000000000000000000000000
0000000000000 00D00D000000000000000000000000
0000000000 WikipediaOOOOOODO 300000000

000000000000000000000 Hearst® O Pantel 020000 2Y0Snow
020 0poo00000000000000000 “Bsuchas A”000000O0OO
0000000000D0000000 ADBOODOOOOODOOOBO AODDOODO
00000000000 000000000 Hearst 0000000000 ODOHearst O
00000000000000000000000000000000000000000
0000000000000 000000Pantel 0000000000000000O0
00000000000000000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000000 00O0Snow 000000000000 000000O0000
0000000000000 000000000000000000000000000
000000000000 00000000000000000000000000000
000000000000 0000000000000000000000000000 2
0MD0O0000000000000000 WikipediaODODOODO WebODOODOO
000000000000000D00000000000000000000000000
000000000000000D00D000000000000000000000000
oDooDooood

000000000000 0000O0Caraballo® O Pantel 00 Shinzato 070
EtzioniO0% 0000000000 Caraballod Pantel O O Shinzato 0000000000
0000000000000 0000000000000000000000000000
Etzioni 000 000000000000 O0OO0DODO0OOODO0OOODOOOODON
000000000000 00000000000001000000000000000
0000000000000 000000000000000000000000000
0000000000000000200MO0000000001000000000 (3)

000o0ooooog Vol 52 No. 12 3435-3447 (Dec. 2011)

a—/ R a—/3R

AN

[LAIEEA] ... [HRE <

[iﬂ%?ﬁﬁ!]@&‘d)[i{t\*%ﬁﬁ]
B—XIZHLT, &

BB/ G EN
Li-HiEARE

—DDHISRIZETS
LEAICHLTRE—
D ELIEAAGER

ZEME/ NI VERALLFE FBANDYSRAR) T EFALIZFE
02 0J00d0dOOoOooOoOoUoouooUooUoboUboUobUoboooooog
Fig.2 Bottlenecks of lexico-syntactic pattern based methods and clustering baesd methods.

gboobooooobooooobooooboobDobooboboooboooboobobo
goobooboobooboobooboooog

Ponzetto O ' O Wikipedia O category 0 0 O 0 O Sumida 02 O Wikipedia O 0 O
gooooooooooobobobooboooooooboobobUoboboboDooooo
Wikipedia 00 0000000000000 O0O0O0DODOOOO0ODOODDOODOWikipedia
00000000000*0WikipediaOOOOOOOOOO0OO0O000OWebOOOOO
00000000 WikipediaOODOOOOODOOODOOOOOOODO WikipediaOO0ODOO
00000000000 000000D000000D0000OWikipediaOOOOODOO
000o00oo0OWebOODODOOOODODODODODODODOOODOODODODOD
gboboboooboooobobobobobobooboooboooooo

BlohmOY 0O0WebODOOOOOOOO Wikipedia D 00000000 OOOCODO
O0000000O0o00DoO00DO0O00DOO0000OO00Wikipediad WebOOOOO 2
gboooboooboobooboboobboobooboboooboobooboboo
OO0 70000000000O0WikipediaOOOOOOOOOOOOODOODOODOO
gbobobobobobobobobooooog Wu[l23>|:|[|Wikipedia[|Infobox
OO0 WordNet 000 0O0Osynset0 0000000000000 OOOOOOOOO KOG
0 Kylin Ontology GeneratorD 0000000000 OO O Wikipedia O Infobox 00O
OO0WebOOOOOOODODOOOODOOODOOOODOOOOODOOOOOODOOO

*1 http://ja.wikipedia.org/wiki/Wikipedia: 00 0000000000000 000OOO

(© 2011 Information Processing Society of Japan



3438 000000 WikipediaOOOOOOOOOOOOO0OO0OOOO0GCDOOOOO

gbooboooobooooboobooobbooboboobobooboboobobo
Wikipedia O Web OO OOOOOOOOOOOOOOODODODOOOOOODO

3. WikipediaOOOOOOOOODOOO

O00D000OWikipediaOOOOOOOOODOOOWikipediaOOOOOOOOODO
OoodWebOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOODOOO
O00000000000D00D000 WikipediaOOODODODOOOOOOOOOOOOO
goooooo

O00000Sumida0000000000 WikipediaOOOOOOOOOOOOOO
O00O0Sumida000000WikipediaODOOOOOOOODOOOOODOOOOOOOOO
OO0OWikipediaOOOOOOOOOOOOOOOO0O0O0OO0O0O0O0O0O0DOOOOOOOOO
00000000000 00000D00C0D000000 30 WikipediaOOOOODOOO
goboooobooooboooooooooooooboooooO@moomoomoooo

NUFUFRUXUE - SRR

Bt 5 BEORHTHB.
—= otk ==

==L EMEDY R b ==
*auF ANV UR
**[[aF 4]
il ESV27 |
*TTI—RUFX R
==X Ll ==
==X DR ==
*RUR N RS T REHER B
ENRUOFUN R T
==[E#IEH ==

* [~ ]
*[[2oFy (29 A) ]
[[Category: <> HI]

0 3 Wikipedia 00 000000000000 O0ODOO
Fig.3 A part of data dump clipped from the article “Penguin” in Wikipedia.

000o0ooooog Vol 52 No. 12 3435-3447 (Dec. 2011)

0000000000000 MO000000000000000D00D000no0mon
00000000000000000000000-00000000-00000000
0000000000000 0000000000000000000000/00000
0000000000 /000000000000000000000000000000
ooooooo

Sumida 00000 0Wikipedia 0D OOO0D00D00O0D00000O0000O0DOO0O0
0O0/000000020000000000000 SVMOOOOOO0OO0O0OO00OO0O00O
000D00000000000000000000000000000000O0Wikipedia
0000000000000 00000000000000000000000 2007 O
300000000 Wikipedia0DODOOO00OO0OO0OOO 09000 2400000000
0000000000

Sumida 000000000000 00D0O0O00O0O0OO0OOO0O0OO0D0O0O0O000000
000000 WordNet 20000000020 00000% 000000000000
00O

e DODODOO

e 00DODODOD

000 WordNet 000 93,000 0000000000000 300,0000000000
0000 96,0000000000000000Sumida0000000000000000
1,200,000 0 0*?0000000000000000000000000000000O00
Sumida 0000000000000 0D0O0D0O0O0O0D0O0O0ODOODODOOOODOOO00
000000000000 0000000000000000000000000000
00000000 Sumida000000000000000000000000000O0
0000000000000 000WikipediaDOOOOOOOOODOOO00O Web O
000000000000 WikipedaD0ODOODOODOODODOOOOOOOOOOOOO
00000000000000000000000000000000000000000
000000000000000000 10000000000000000000000
0000000 WikipediaDOOODOO0OO0OO0OD0DO00DO000O00O0O0DO0O0DOODOOOO
000000000 Web0OODOOODOODOODOOODOODOOOO0DOODOO Sumida

x1 SvM O0O0O000000DO
%2 2007 0 3 00 Wikipedia 0000000000 2400000000000000000000000G0O0DO
oooo

(© 2011 Information Processing Society of Japan



3439 000000 WikipediaOOOOOOOOOOOOOOOOOOGOOOOOO

goooooooooooooboobooooooooooooooobbbobooooogoo
Sumida OO0 OO0O0OOO0O0OO0OOOOQOCOCO 20000000000000000OO
gboooooooooboooobooooooooooobooooo 1000000000
O0000000000000Sumida00000000000000OO00OOO0OOOO0O
ooooooooo 234 o0o0o0o0ooooooooOo0obobooboboooooooooooooo
gboodbobolooodoboobooobooobouobooo0ooboOoboOoboOoooo
000000000000 00O00o0o0ooo0Oo0OSumida0000O0000O0OOO
gobooboooooooooooboooooOooboooOoboOooooobooOobooOobOooOoobooOno
gooooboooooooooobooooobooooooooooooboooboooooooboo
gbobooboooooooboooooboooobobooobOoooOoboOobooboooo
gobobooboooooooobooooooooooboooooocooobooobooOooOoo
0000000000000000000000000000000 KurodaOOOO2?
gboooooooboooooboooooboooobobooobOooboboooboOoboobooDo
gobooobooooooooooooooooooooooobooboooobooooobooboo
SumidaOO00000000CO0OO0OO0O0O0O0O0O0OCOOOO0OO0COOOOO0O 274000
0000000 WikipediaOOOOOOOOOOOODOOOOOOOOOOOOOOO
gobooooboooooooooboooboboooo

4. 0O0O4o

000000 WebOOOOOOOOOODOODOOOOODOOOOODODOOO Wikipedia
gbooboooooobooboobobooobooobooooboboboobooooboboo
00000MO000000000000000000000000000007 000
gobobooooooooobobobooboooooooboboboboooooobooD
goboboobobobobobobotbobobooobooboboooobboobo
gooobooobooboboobooboboobobobob bo™Wo oo oboo
00 000D00D00O000000000 Rooth O '™ O Torisawa 22 0 Hagiwara 09000
0¥ 00000000000000000000000000000000000000
gooooooooobooobooboobooboobobooboobobobUoobOoo
0000 CDSO Clustering based Distributional SimilarityD 0000000006000
0000000000 10000000000000 DDSO Dependency relation based
Distributional SimilarityD 00000000

000o0ooooog Vol 52 No. 12 3435-3447 (Dec. 2011)

00000000020000 mOn 00000000000 CDS(na,n2) 0000
oDoooooo

CDS(n1,n2) =1—=Dys(P(- | n1) || P(- | n2)) 1)
CDS(n1,m2) 0 000 100000000m 0 n 00000000000 100000
O000000000000000 00000Dys(P(-|n) || P(-|n2)0 ni O ng O
0000000000000 00000000000000000000000000'YWO
0000000 00000000 Jensen-Shannon Divergence 00000

Dys(P(- | n1) || P(- | n2)) = % <DKL(P(- ) | P(-| m);P(. | nz))

D (P(. gy || P+ PC nz))) @)

2
O000Dkgr 00 (3) D000 0DO Kullback-Leibler divergence U0 0 O

P(-|m

Dict(P( [ m) | PG na)) = 3 PG ) log 24 3)
DDDDDDDDDDDDDDDDDDaEADDDDDDDDDP(a|n)DDDDDD
DDP(a\n)DDDDDDDDDDDDD
P(nja)P(a) W
5o Pla)P(@)

Torisawa O[O0 O DO0OO0ODDD0OO0OODODOOOO0O0O0OOO nOO00 rell00O v0O
300 <wv,rel,n>0000000 P(<’U7Tel,n>)DDDDDDDDDDDDDDDD
0000000000000000000 P(<v,rel > |a)0 P(nla)d P(a) D00 EM O

goboooobooobod

P(aln) =

P(<v,rel,n >) =aey »_ P(<v,rel > |a)P(n]a)P(a) (5)
ac€A
O00 «00000O00OOP(Ku,rel>la)0000 «0000 <w,rel>0000000
P(nla)0000 0000 n0000000OP(e)D «000000000OP(< v,rel > |a)0
P(nle)DP(e)0000000000O00OO0OOUOOUOOUOOUOOUODOOO EM
jdo0bOo0o0oodobO0odooDbOO0o0DObO00o0DObO000DODOD00O0DDOEOODODODOOO
Pla| <v,rel >)00000MOOOO0OOODOOO0OOOOOOO0O P(< v,rel > |a)0
P(n|e)0P(¢) DOOODOOODEMOODOOOOODOODOOOOOOD logdOOOOODO
0000ooOO0oO00ooooDooOoOgOgnDlegid0DOOOOOODODOOOOOODDODO

(© 2011 Information Processing Society of Japan



3440 000000 WikipediaOOOOOOOOOOOOOOOOOOGODOOOOO

000000000000 0000000000000000000000229°0EMD
00000000000000000000 P(n|le)DP(e)00000 (40000 P(aln)
000000000000
00000000000 Plen) 000000000 DO0O0DO0O00000DOO0OOO0O
CDSOO0D00000000000000D »n0000000000000000000
00000000000000000000000000000000
00000000000 1000000000000000 DDSOO0O000000OO
00000CDSO DDSO00DDOOODOOOONOP(en)000000O000DOOO
000 P(<w,rel>n) 000000000000

<w,rel,n >
f( - ) ()
O0000f(n) 000 nO0O00000f(<wv,rel,n>)0 300 <w,rel,n>00000
00O0O0ODDSO0000000logd00DO0OO0O0000000OODODOOOOOCDSO
DDSOD0000DDONONONONDDDOONOO Pleln)0000000D0O0000DOOO
00000000000 P(v,rel>|n)000000000000000O0

P(<wv,rel > |n) =

5. bougooabooaod

000000O0WebO0OODOODOO0D000000 WikipediaDOOOOOO0OO0OO00O0
000000000000000000000000000000000000 Wikipedia
00000000000000000000000000000000000000000
00000D0000000D000 Wikipeda0OOOODOO0O000O000000000
0000000 Wikipedia 0000000000000000000000000000
00D000Wikipedia 00000000000000000 3000000000000
000000000 4000000000000000000000000000000
oooooo

00000000 Wikipedia 000000000000 00000000000000
0000000000000000000000000000000000 A00000
O0k0000000000000000000 AD00000000000000 Spmin
0000000000000000

0000 (7)000000Wikipedia 00000000000 0000000000 nagper
00000 nyy, D0000000000000 score(nagper,nirg) 000000

000o0ooooog Vol 52 No. 12 3435-3447 (Dec. 2011)

REBLUEANS, TOLEMIZHS
EA (LR SR

k-ERFRILEE

O EEEaES (1) S ROTAX
Lot REEUEE S (ny0) Web ML=t REE G (1)
04 DO0O000DOOOO0OO0ODDOOOOODDOOO

Fig.4 Example of the scoring process for hypernym acquisition.

score (Nhyper, Nirg)

- >

Nhypo EDesc(Npyper)Nksimilar(nirg)

0000 Desc(npyper) O Nhyper 00000000 ksimilar(ngg) O neyg 0 k-00000
0000000007(Rhyper; hypo) O Mhgper 00000 nnypo O Wikipedia 00000 0
do0bo0ooobOo0oOodbOoobOobDbOoobOoOoOobOOoobOoOobOoo10oDoOooo
O0000000 20000000 nayper 0 nuypo 0000000000 O0OOOOCOOO
0o0o0doodooooooooooooooooogn 1DDDDDDDDSim(nt,-g,TLhyPD)
O nwg O npypo 0000000000000 O00O00CO CDSOOOOOOODBODOO 10
00 DDSO0OD0OO0ODOO

gobooboobobooobbooboobooboobooboobobDbooboboo
gobo0oboobooboobooboobooboUoboooboobobooboboo
gooboooobooooo

04000000000000 AXOOODODOOOOOOOOoOoooooooooooo
000000 AXOO k00000000 WikipediaOOOOOOOOOOOOODOOODO
0000D0000D0D000O0 TVR TuscandD OO0 LuteciaD DO OOODODOOOO k-
00o00U00o0ooU00o0ooUoU0L0 (npLoO0DoU0oULOO0DLOUOU0DmMUoDoOULOooOm
OTVR Tuscan I OO0 LuteciaD0 OO O O0O0O0O0OO00O0O00OO0DOOOOOOOODO
goo0bo0o0bOOo0oobOoobDbOooobO0o0oDbOooobooobOooooooooo

dr(nh,ypemnhypo)—l > Sim(nzrg,nhypo) (7)

(© 2011 Information Processing Society of Japan



3441 000000 WikipediaOOOOOOOOOOOOOOOOOOOOOOO

0000000 AXOOOooooooooooooo
6. 0 0O0O0O

gbooooboooooooooboooooooobooobboooooooboboooboOooo
gooobooooooooooooooboooooOoboOoooboooboOoOoooOoobOoOooO0oOooao
boboooobooooooboobocoooboooobooboobo0oooooooooooboooa
uobooooobooooooooboooobooooboboOoobobo0obooOoobbooobobooo
6.1 ODOO0OOOOOOO0

0000000000000000 TSUBAKIY®Y 0000000000000 000
O00ooO0ero,0000 00000000000 OOOO 670,0000000000TSUBAKI
ooo00o00O0oO0O0O000000000 <wv,rel >00000000 1,000,000000
O0O0O0O0ODO0OO0OO0ODOWIikipediaODOOOOOOOODOOOOOOOOODOOOOODOOO
goooooooooooooooooboooooooobobooooboocooboOoooooboo
gobooooboooooooooboOoooooobooooboooID MmO oOmooOo
goboooooooooboooooooooOOoOooooooooooooooooo
OooOOoOOoOoOooooOoOoOoOooero0000000D0O0O00OO0OO CDSODDSOOOOO
O000oooogoocebsoooooooo 20000000

000000 Wikipedia 0000000000000 3000000000 00O0O00O0O
gopboooooo 24000000 00000000000000DO0O0O0ODO 9%,0000000
goooooooob 200000000 0000000000O0DOO0OODOO 9,00000
gobooobooooboooooodono 2g0ls00000o00ooo0ooooooooa
gobooboooobooodobooodooooooooooooooooooooDo
oooooooows022000000000000OO0OOOOOOOODOOOO 500
OoO0oOero,000000000000 28,015000000000000000000000
000000 175022000 WikipediaOOOOOOOOOOOOOO0OO0O0O0O0O0OO

gobooooboocoobobooOoboooOboOobe3bOoooOoOoOoOoboOOOODOO
goooobooooooooooooooobdoooogooer,oo0o0boooooOboO
gooboogesboooooboooonooboooon 2g01s0000b0o0o0ooooa
gbooobol10o00o0oodooooboooooooooooooooooooooboooono

x1 000 WebOOOO 1000000000 e00000000000DO0O0O00OODOO

000o0ooooog Vol 52 No. 12 3435-3447 (Dec. 2011)

LB IR

Wikipedia Lt {i T {i 3§ PO A
B Ad 2t o [LUBODKEED 2801587 HREDOHIH,
WY S0 K109 (TumaokBEe 17502280 BYLE4

o weTHE

FREAERED
IR ELBEY | ARBNEDHENRE

05 0O000000O0O00O00OO0OOO0O0DOOOOODOOOOD

Fig.5 The relation between target words, hypernym candidates, and hyponym words that are used

Wikipedia £ FEIBIfR 7 —R<—2R

as cues.

o0 vole000100000000 101 0000000000000O000O0O0O00O0O0O
oob0o0obO0o0oobO0o0obOoobOOoooOogesboobooboOoooOoobOOoOoDOOoODnn
goboooooooooooooooboooooboooooooDboboOoooboon 640
goooo

6.2 JO0O0OO0ODO

goboobooooboooooooboooDb 20000000000 30000000
gobooobooobooooo0oo 1booboooo200000000D 10000
ooboo 2000000000 30000

oo0o00oo01000000000000000 DDSOOO0OOOOOOOOOOBD
gooobooobool1obooooooooboooooooboooooooooooooon
gooooooobooooooooboooo1ooboo0ooooooooOoooonooo
goboooobooooooooooooboooooobooooobooOoooooon

Oo0o0oo0ooo20000000000000000 (nOUOOOUDOOODOOOOO
0oooooooooboo 400D o000O0O000COOO0O0O00O0d=00000000D0
k0000000000000 000000000000000o0oooo*00000
OO00O000200000000000WikipediaOOOODOOOOOOOOOOODODO

20 (7) 0000000000000 hayperDhnypo 000000 r(hhyper hhypo) = 1 0000
d"Phyper-hhypo) =1 — 00 0ODOOOOODOOOODO0® =100000000

(© 2011 Information Processing Society of Japan



3442 000000 WikipediaOOOOOOOOOOOOO0OO0OOOOOGCDOOOOO

00000000000000000000000000 2000000000Wikipedia
0000000000000000000000000000000000000000
00000D0000000000000000 CDSO0000

000000001 0000000000000 Wikipedia 000000000000
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000000000000000000 CDSO
000000000000 0000000000000000000000000000
00000000000000000000000000000000000000000
000100000000000000000000000000000000 Wikipedia
000000000000 0000000000000000000000000000
0000000000000 0000000000000000000000000000
00000000000000000

00000000 200 Wikipedia 000000000000 00000000000
0000000000000000000000000000000000000000
00000000000000000000000000000000000000000
0000000000000000000000 CDSO000000000000000
00000000000000000000000000000000000000000
000000000000000

00000000 30000000000 10000000000000000000
000000000000 000000D00000000000000 100000000
000000000D00000000000000000000000000000000
00000000000000000000000000000000 100000000
000000 1000000000000000000000000000 300000
000000000000 0000000000000000000000000000
000 Nhyper 0000000000 Ch(nnyper) 100000 a€c ADODDOODOOD

Plalnnyper) 0000000000000 0OO0O0ODOOOODOOUODOOUOOOOODOO

Znhypaec}l(nhyper) P(a|nnypo) P (Mhypo)

Pchild(a‘Ch(nhype'r)) = (8)

Znhypa ECh(npyper) P(nhypo)

0000 nyrg DO0D0O0O0O0D0O00O0DOOO (2) 0 Jensen-Shannon Divergence 0 00 O

000o0ooooog Vol 52 No. 12 3435-3447 (Dec. 2011)

0000000000000000000000000000000000000000
000 (1)000000000000000000000000000WikipediaOO0O0O
00000000000000000000000000000000000000000
00000000000000000000000000000000000000000
000000 mina 00000000000000000000000000000
6.3 00000000
0000000000000000000000000000000000000000
0000000000 k0000000 k0000000 Smx0000000000000
0d000000000 3000000000 mina, 000000000000000
00000000000000000000000000000

k = {20, 40, 60, 80, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000}

Spmin = {0.6,0.65,0.7,0.75,0.8,0.85,0.9,0.95, 1.0}

d = {0.5,0.55,0.6,0.65,0.7,0.75,0.8,0.85,0.9, 0.95, 1.0}

Minnypo = {1,3,5,10, 20,30}
00000000000000000000000000%*'0

e 00O0DO0DOOOO

k =100

Spmin = 0.7

d=0.65

0000000 1000000

k=60

Spmin = 0.95

d=06

0000000 2000000

k =100

Spmin = 0.7

d=0

e 000D00D0O 3000000

MiNhypo = 20

x1 00000000 1000000000 2000000000000000000

(© 2011 Information Processing Society of Japan



3443 000000 WikipediaOOOOOOOOOOOOOO0OOOOOGODOOOOO

0oooO00o00o000 10 k0000000 kOOD0O00O0O0O0O00COooODOO
00000 k=1000000000000000000D0DODOOCODOOOOOOOOOO
010 k>60000000000000000000000COOOODODOOOOOOO
gboboobooooooooboooobooodoooooooooboooboooooDo
gobobobodooooboooooooooooooooOoooOooooboooOobObo 1o0oboo
booooooooooobooooooboooOooooboooooooobooooooboo
ooooo0 100000000 Sw-, 0000000000000 O00OO0OOO0OODOOO
uoboooooooooo

6.4 0O 00O

gboooobooobooobooooobooooobOoOooOobOobOOoOobOOOoOooOoDo
goboboooooooboobooooooobooooobooooooboooobooooooboo
gobooooooooooooooboon 1o0000000O 100,000000C0000O0O0
6ro,ooo000O00ODOOO0O0OODO20000000000000000000000O0O0
goooboooooobooooobooooooboooooboooooobobooooooDoboo
goboooooboooobooboo400000000D0O000DOO0O0O0OOODOOOODOOOO
0000000000 BOOUOOO AODDAOD BOOOOODOODUODODAOBOOOOO
gooooooooooooooooooobooooboooooooDoob3ooooDooo
oo0ooo0oo0oooOoooO0ooOoOooUoOo/oU0o0ooo 20000000000
goboboooooooboobobobobooo Fleiss’KappaDDD5)[IO.693DDDD
[I[I[I[I[I[I[I[IDDI]I]I]I]I]I]I]I]I]I][Isubstantialagreementlo)DI]I:II:II:I[I[I[I

gobobooodooooil1oodoooobooooloooooooooobooooooo
gobooodooboooooobooooooooooboobo 1000obo01ooo00o0o0o 1
gobobooooooool1booobooooboooobooboooOoooobooboOolgooonooo
gobooooboooboobil1ooooooboo0oooboooooboo0oooOoboOoooOooooOan
goboooocooooob1ooboooooboboooobobooboooooooooboOoOoooOoo
gooooooooboooooobo1obobooouooboobocOoooooboOoOoOooboobo
gobooooooobooobooboboobo100oobobooooo

gi10o0o0oooooooobo1coboboobooo 2000 10,000 00000 100,000
gboboobooobooooooob 20 300000000000 0O00O0bOO0O0O0DOO
gooooooooooo

000o0ooooog Vol 52 No. 12 3435-3447 (Dec. 2011)

01 000000000ooooooooooo
Table 1 Precision of the proposed method and its variants.
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Table 2 Precision of baseline methods.
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Table 3 Examples of hyponymy relations acquired by the proposed method, with acquisition errors

underlined.
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