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Self-Organizing Semantic Map of Japanese Nouns

QING MA,T KYOKO KANZAKI,T MASAKI MURATA,t
Kivyoraka UcHIMOTO! and HITOSHI ISAHARA'

A method is described for automatically constructing a semantic map, a visible and contin-
uous representation in which Japanese nouns with similar meanings are placed at the same
or neighboring points so that the distance between them represents semantic similarity. This
is done by using the self-organizing neural network, SOM. From the point of view of common
adnominal constituents, we first manually gather noun phrases whose adnominal constituents
concretely describe the contents of head nouns from newspapers and construct a semantic
map of the nouns using these noun phrases. Such types of noun phrases are thought to
be effective for self-organizing a semantic map. Because it is indispensable to gather data
automatically for constructing a large semantic map, we then construct a semantic map of
the nouns using the noun phrases that consist of nouns and their co-occuring adjectives and
nominal adjectivals. They are gathered automatically from newspapers in the order of the
frequency of their co-occurrent words. Examination of semantic maps obtained in computer
experiments showed that the nouns were mapped to the points corresponding to the training
data. And, to objectively evaluate the SOM’s ability in semantic classification, the semantic
maps are compared to the results of classification by hierarchical clustering, which cannot give
results with visible and continuous representation. Further, it is clarified that the multivariate
statistical analysis such as principle component analysis and factor analysis cannot be used to
construct semantic maps which reinforces the necessity of the proposed method for this task.
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Table 1 Example of gathered data.
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Table 2 Correlative matrix of nouns.
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Fig.2 (a) Semantic map using data #1.
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Fig.2(b) Semantic groups corresponding to the map.

0000000000000 100000 100000
00000000
00000000000000000000000
000000000000000000000000
O0@PO000000MO000QMO0000
000000000000000000000000
00000000000000000 ---00000
0000D00000000000000000000
000000000000 D000000000000
000000000000000000000000
000000000000000000000 200
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000MmMO
00MO00000000000 200000000
0000000D000000000000000000
000DO00MO0D00000000000000
00000000000 2000000000000
000000000000000000000000
000000000000 1000000000000
000000000000000000000000
00000000D0000000000000000
000000000000000000000000
000000000000000



Vol. 42 No. 10

dooooooooboooooooooooooon
1000000 1oooooo 24
goooboooooooooobooooooon
goooooooooboooobooooooooon
Ooo0oooooUoo0oomOoooUuomoo
oooo@oooooo@oooooomooo
000mMOO0000000Do0o0o0O0o0oooooo
obooooooooboooo1oobobbonooo
gbooooooooooobooobooogoood
goboobooooooooboobooooooooooboo
ooooooz20cboooooooobcooooooo
gooooooooooooobooboboobOOooooa
gboooooooooboobooooooooboooo
goooooboooooboooooooboooooo
goooooooooooooooooobooboboon
gooboooooboooobOoboooooooo
goooo 2000000000 000000DO0O0O0
OoOooo0oo0ooooooooO0ObO0OONTTO
goobooooooobooooobobooobooon
goboooooooooooooooboooboon
goooboooooooboooboocooooobooo
gooboooodoooobooboocoocoooooo
goobooboooboooobooooobooooooooo
oooooobooooooOoboooobooooboo
gbooooooooooboooooooobooooo
goooboooobooooooboobooboboboDbon
gboooboooboooooboooooboboo
gobooodoooo
oooooobo22o00o0b00o0o0a0o
uboooobooooboooboooooOoboboOooo
gooooooooooooboooooboooooon
ooooooomooUooooUOoooUooo
000000 OoooUUoWwoooooomO
gooooooooobooboboooooboooDo
goboooo20000000oooboobooonoo
goooooooooo2000000000000
goooboobooooooooooobbboOoooo
goooboooooooobooooboobooobodoa
ooooboooobooooobooboobooooooooo
gobooooooboooooooooobobooboobobooa
gbobooooobooooooooobooboooooooon
gooooooo200000b000ooboooooon
ooooooboooooboocooooooo
gooboooooooooooooooboooooo
0000000000000 oO0o0o0DoOooDoy
Ooo00o0oo@ooooomouoooooopo

goooooooooooooooo

2385

gbobooooooooboboboooo@mOooonD
goooooobooobooooboboobooobooooo
0000D0oUoo0UooooooooooDpooo
00000@OoUoooooOooooooooOoo
gooooooooooboooooooboobooon
gooooooooooooon
goooooobooooboooooooboooo
goooooooooooooooooooooo
goboooooboooboobooooobooooboo
0000000 oo0oo00D@oooooomo
000000 Uoooooooooooooooo
gobooboooboooobobooooooboooooo
goooboooobooboooooboooobooooooon
goobooooooobobooobooooboooooo
gboboboooboooooooooo
goobboooooooobooo1ooooooon
2000 300 10
goboooooooooboobooooooon
goooooooooobooooooboooooog
goooo
obooboooboobooooobooob 100
gooobooboboboooooooooooobooooboo
gooooooboooboooooz2o000---0000
gboooooooooboooobooboooooooo
gbooobooooooooocooooobooooboboo
gooooboooobooooobooobooooD 2
goobooooOooooooobo 20000000
gooooooooooobooooo 200000
gobooboooooobooooboooooboooon
gbooooboooooobooboooooooooo
gooboooooboooooooooboobooooobo
gboooz20000000000bc0o0ocooooo
ooobooooooooooboooooooon
gbbooooooobooooooooooooboo
gooooooooooboooobooooooobooo
goooooooobooboooboboobOoobD 200
goooboooooooooobooog 200000
gooooooboooooooooooboboooo
gboooooboooooooooooboooooobooo
gboboooooooobooooooooooboo
goooobooooooooooboooooooon
goooboooooooobooobooooooooon
gooobooooooooooooboooooobooo
oooooooooooooooooooooooo
goobooobooboobooooooooboobooDo
ooboooooooooooooooooooooono



2386 goooooooo

AVAVAVA
E VAVAV/SAVAVAVAVAVAVAVA =
200N
JAVAY S
PAVAVAVAVAVAVAVAVAVAVAV ™=
AVAVAVAVAVAVAVAVAVAVAVAY::

AVAVAVAVAVAVAVAVAVAVAVAY.

03(a) OODO2000000000
Fig. 3 (a)

Semantic map using data #2.
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Table 3 Classified results for data #1 by clustering
method.
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Table 4 Classified results for data #2 by clustering
method.
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Table 5 Principle components analysis for data #1.

ooo 000 (%) | 00000 (%)
1 | 4.511 4.511
2 | 3.221 7.732
3 | 2.498 10.230
4 | 2.278 12.508
5 | 2.116 14.623
6 | 1.875 16.499
7 | 1.863 18.362
8 | 1.814 20.176
9 | 1.780 21.956

10 | 1.762 23.718

06 00O020000000000
Table 6 Principle components analysis for data #2.

ooo 000 (%) | 00000 (%)
1 | 9.093 9.093
2 | 5.882 14.975
3 | 4.302 19.277
4 | 4.024 23.301
5 | 2.825 26.126
6 | 2.421 28.547
7 | 2.196 30.743
8 | 2.031 32.774
9 | 1.754 34.528

10 | 1.543 36.072
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Fig.4 Plotting graph of the result of principle

component analysis.
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