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Hierarchical Word Structure Construction
Based on the Inclusion of Appearance Patterns

Eiko YAMAMOTO,t KYOKO KANZAKIt and HITOSHI ISAHARAT

In this paper, we propose a method of automatically extracting word hierarchies based on
the inclusion relation of appearance patterns from corpora. We applied the complementary
similarity measure (CSM) to measure the inclusion relation. CSM is a similarity measure
developed for the recognition of degraded machine-printed text in the field. As the initial
task, we attempted to extract hierarchies of abstract nouns co-occurring with adjectives in
Japanese. Then, we evaluated the extracted hierarchies by measuring the degree to which
they agreed with the EDR electronic dictionary. As the result, we found that our CSM-based
method could extract the hierarchies which were more in accordance with human intuition and
depended to the corpora. We also verified the effectiveness which the co-occurrence frequency
information for co-occurring words are considered to extract word hierarchies.
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Fig.1 Samples of experimental data.
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Fig.2 Expression of appearance pattern by binary vector.
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Fig.3 Samples of extracted hierarchies.

000000® 0000000000000 OEDR
gooobooooooboobooooooooooon
gooobooooooobooooooooobooooo
goooobooooooocoooooobooog32bonOn
oooo0o 300 4000000000000 000
ooooooooo 300 1is0000o0oooooao
goooobooooooboooooboooooooon
goboooooooboobobo0obOOObDEDRO
gooooooooooboooooooooobooDo
goooboooooooooooooooooooo
gobooobooooooooooon
O0O00o0oo0ooOoOoO0o0O0000000EDROO
goooboooooooboooooooboooooaon
OIbDO0O0O000000000000000000
gooooooocoboooooboooboobooooo
gooooooooooooooocoooooooo
goooooooooobooobobobboboooooo
goooboooooooboooooboooboooooo
gooobobooooooooboooboboobooooooo
ooooooooooo EbDROOOOOOOOOO
gooobooobooboooboooooboooooa
goooobobooooooobooboooooobooooo
gooooooobooocoobooooooooooo .(a
OO0 .0.00000CO0EDROOOOOOOOOO
goooboooooooobooboooonoooo
goooOoooooooooboboooooD 10000
1L, 0000 1,0000 20000 2,0000 2;0..0
goooooooboooobooooobooboooooo

0000000000000 0000ODEDROODO
pgooodbooboboboboobobboboo
Jo0O0bD00000oo0o0o0boOoO EDROOOCODO
JOo0obOoooooobboooboobuouobooxO
Jo0oo0o0Do0o0DoooOx0Ox” 0 x0000000
OooD0oo0Oo0obOobDoOooOoOoboDoOobooooo
pooooooooood

0 A, &, 2") — B(b, b, b7) - C(c, ¢, ")

-D(d, d’, d")D

go00ooO0oDO0o0O0OO0bD0O EDROODOOOO
poooboooboboobobooobboo

OP(p, ', a) - Qa, b, ") — R(r, ©', 17)

S(s, 8, d, f, £, f7) —= T(t, t', g, g")0
gooodbOoobobobooboobobobobooo
000000 a00000O0 AODOOCO PObLO B”
000000 BODOO QOO dOoooog D
Joo0o Soodooodoopooooooooon
0OEDROOOOOODOOO 30000000000
00000D0oObOOoO00o00oDo 30b0oboo0oooooo
Jo0O0bO0000 EDROODOOOODOODOOODOOO
goooboobobooboboboooobooboo
J00000bO0D0O0o000O000O0OEDRODOODO
ooooo Q-P-R-S-TOOOOOOOOOO
BO QUDO SOODOOOO0OADOD POOOOOODO
OJ0O0OO0DADO PODO SOODOOOOOBO QO
0o0o0ob0oOo0ooDbOOoOoOoboboOoo 20000

JooooooooObObObOOo0o00oooooooo
o00obOoOoOooDbOoOoooooono



1878 goooooooo June 2006

OooooOO0O0O0O0 EbROOOCOOOOOODODOO
gbooooocoobooocoooobOoooooonon
ooooOOO0OO0O000 EDROOOODODOOOOOO
gooobooooooboooooooooobooooo
ooboboooooooooo -ooo -ooog -
gobo -o00 -00 -00 -00 -00 -000o0
gobooooeEbrROOCOOOOODOOOOOOOO
gooboooooooooooobooooooooon
OEDROOOOOOOOOCOOOOODOOOOOO
gooooooooobooooobobobbboooooa
EDROOCDOOOOOOOOOOO0ODOODOOOOO
gomoooooboobobooooooooooboooo
OEDROOOOOOOOCOOOODODODOOOOOO
oomoo -ood -0oo0oo0 -oooooooo
gobO-o0ooooocooooooo-oboooooo
gobooooboe0O0O0OOOODOOODD EDR

gobooooooooobooocboOoooooobooo
gobooo -ooo -booob -ooo -oo -
oo -o0oo -o0o0 -ooobooooooooooo9
gooooooooooooobooooooboooo
gbooboooooooobooooooboooobooooo
EDROOCOOOOCOOOOODOOOODODOO

6. DO0O0O0O0oO0oOOO0OOoOooDbOOOoOoon
oo

o00oooooooooooboovLpoOooOd
00oo0oooooooooooooooooo CSM-
bOOO0O0O0O0O00O0O0O00C0O0O00O000 10 EDR
gooooooooooovepOOOOOOO0OO
goooooOo0O00000000 20 EDROODOO
gooopooo cSsM-pbOOOoOooOoOODOOODO
gooooooobooooooooooooo 200

01 00oo0oO0o ovLpOOOOOoooOooooo
Table 1 Distribution of OVLP hierarchy for each depth.
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Table 2 Distribution of CSM-b hierarchy for each depth.
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Fig.4 Examples of a CSM-g hierarchy including a CSM-b hierarchy.
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Table 4 Distribution of CSM-g hierarchy for each depth.
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Fig.6 Comparison for the average of agreement levels.
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Table 6 Differences in CSM values for “omoi” and
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Table 7 Differences in CSM values for “tokoro” and “imeeji”.
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