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ABSTRACT

Japanese documents have noun synonyms. These use kanji notation,
hiragana notation, and katakana notation for words. Sometimes words have
alternate kanji expressions: alternate names for an object, different suffixes
for kanji, etc. This is why noun synonym sets are formed for Japanese nouns.
Thesauruses and dictionaries can be used to select a representative
expression from a noun synonym set. However, these references do not
consider the type of document. Representative nouns are often different
depending on the type of articles. For example, in articles in newspapers,
kanji is preferred. In contrast, in articles in encyclopedias, katakana is
preferred. The problem is to form a rule set to select a representative noun
from a noun synonym set, and the rule set must consider the type of
document. We propose a rule set arranged for the WEB Fish Encyclopedia
(in Japanese, Sakanazukan). We introduce a keyword category in the rule
set to increase the correctness of the selected representative noun. As a
result, most of the representative expressions were selected appropriately
from noun synonyms. We expressed these noun synonyms as feature vectors.
By using three numerical values and four Boolean values, all noun
synonyms were expressed.

Keywords: Noun Synonym, Japanese Syntax Analysis, Keyword
Dictionary
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1. INTRODUCTION

Selecting representative nouns from noun synonym sets is an important
issue in the document database research area. We accomplish this by using
thesauruses and dictionaries. However, we assume that existing dictionaries,
such as the Japanese dictionary Kojien' or Wikipedia?, cannot cover all
nouns, especially nouns specific to a particular field. Therefore, we need to
create a rule set to select the representative nouns from noun synonym sets.
Representative nouns are often different depending on the types of articles.
For example, in Japanese documents, nouns are represented using kanji
notation, hiragana notation, and katakana notation. In articles in
newspapers, kanji is preferred. In contrast, in articles in encyclopedias,
katakana is preferred. Furthermore, for Japanese documents in general, the
problem is complicated by the fact that sometimes words have alternate
kanji expressions: alternate names for an object, different suffixes for kaniji,
etc. Until now, a rule set to select a representative noun from a noun
synonym set for Japanese documents has not been studied by any
researchers as far as we know. We analyze the orthographical variants of the
nouns in the WEB Fish Encyclopedia®, and we construct a customized rule
set that works well for the WEB Fish Encyclopedia. The organization of this
paper is as follows. Section 2 briefly explains a method to extract Japanese
nouns from Japanese documents. The details of the customized rule set are
explained in Section 3. Section 4 explains examples of usages of the
representative nouns of Japanese documents.

2. EXTRACTION OF NOUNS

Japanese has three different types of characters. One is hiragana
(cursive Japanese syllabary), another is katakana (angular Japanese
syllabary), and the other is kanji (Chinese characters). For example, if we
want to write “moss” in Japanese, the hiragana expression is “—I7”, the

katakana expression is “3%7”, and the kanji expression is &7, The exact
meaning can be expressed by using kanji, and the sound of the word can be
expressed by hiragana and katakana.
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It is regularly seen in coastal zones such as an enclosed bay and a coral reef.

Separating words in Japanese with spaces

MiE > Mg GL @ BRI 523 12 R 6hd

particle noun noun verb
particle  noun particle particle

noun noun
particle
Output is parts of speech corresponding to words

Wakati-gaki function

verb

Figure 1.The WEB fish encyclopedia was separated into words using

MeCab

We installed and operated the MeCabsoftware to extract nouns fromthe
WEB Fish Encyclopedia(in Japanese, Sakanazukan)®. The WEB Fish
Encyclopedia contains 4,668 files, contributed by many anonymous authors.
Therefore, we cannot avoid the occurrence of orthographical variants caused
by the method of contribution. The WEB Fish Encyclopedia was separated
into words using MeCab. We obtained 1,365,149 words, including 9,545
nouns. Each noun is either kanji, hiragana, katakana, or a mixture.

Table 1. List of orthographical variants

English Japanese Orthographical variants
Coudal fin EfE EfE, EUN
Dorsal fin EiE EfE, SUoh
Mustache O O%, AOuvlf -
All over the world 5 oh HHEP, HE L S Fully kanji or partly
Boiled food ZfT1F BT, A2l
Hatching e b, Sk
Snakehead 4 %3 S4¥a, F4 Kanji or katakana
Wedge -0} K3, ¥¥E
Fold (03 O, S
Puffer fish 24 79, A< Hiragana or katakana
Kusaya CEP &P, V4%
Oyster h¥ h¥x &
Month # k| #El, A1 E] Different counter suffix
Shop counter o e, e : .
Treatment EIZEA B, TV D lerf]?:;n;r?:(;fgﬁ:onal
Fish paste S SR, 0 0 S J J
S FEIVEER, TE
vaeyama lslands "R " LFE [IIE, : Alternate names
Radial e BUSRPS, Brtasers
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Table 1. List of orthographical variants (Cont.)
English Japanese Orthog_raphlcal
variants
First - B -, LWHEITA
Part - il 2R SEN
Now 5 e
Place WA B XL &
Human * MeEbh, Dk
Territory IR D IR0, bIiX )
Almost e FE, IFEAE
All ES =T, 1T
Loose 5 K02 AR, DB Kanii or not
Mortar EUK: TOE, 0L J
Moss & iy, a7, 2
Shape 7 ™, b
Varied R FER, S &%
Two ) =D, XD
Barbel i W, %, e, O
Other ZDi ZDM, 2Dt
Roundness AuA ek, FBHH”
Fin i fE, EL
—— —
Category BTy — e lvals| }]), o lvals|
. . AN F v, ANV
] 9
Superior AN A F—
Pair N7 N7, NT —
. o TLYY 574,
Orange raffia TL>>Yo7+4 FLYT5T 4 —
Manitoba 2= p A _‘CME;\CF’
e s =, Existence of a long
Laccadive ThHT AT 7 : 277 7 vowel
Bermuda NI a—% /\Qlfy’“/\’l
a—%
Za—HU AT z—
New South ~ —a2—H7 A7 z— WA,
Wales AR Za—HYTAT )L
7
Chao Phraya Fr A7 oY FrATI T

47—
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Table 1. List of orthographical variants (Cont.)

English

Japanese

Orthographical

variants
. AYAY R ] =y
1 = ’
Baja California PN )77 (i PN AN) T H =
7 Existence of a bullet
- . NI T Za—F=7, oint
PapuaNew V77 =a2—Ff= /<7o; -jili\:_:\:\*_. P
Guinea 7 _ -
7
Suffix use: when A ZA TAH Difference caused by
Spanish - - e = taking
mackerel 77 77,77 along to other nouns
ALTF ¥V A, h1A
Kamchatka N Y, ’
ALTF ¥V A 0y

Leptocephalus

Timor
Philipin
Diver
Kermadec
Lord Howe

Tuamotu

Maldive

Loyalty

Society

Pitcairn
Nova Scotia

Marquesas

L7 b7 7 A

FE—IL
74)EY
A =
TNIT VT
O— R/

o 7EDM

ENT AT

o4 YILT «

VHATT 4

Ehr7y
JRRAYT

I A

L7 he7 7 A,
L7 N7 7L A,
L7 Nr7L A
FE—IN, T4 F—
%
740y, 741
eV
FAN—, AT 7
TINIT YT, TV
NTAVT
O— RNy, g— KN
AN
My T MY, VT
TV
ENT AT, BNLY
-

ENT AT
oA4AY)IL7 4, O
T A
VA ZT 4,
74,
VAT 4
ERNTTY, ENA
-
SRARAYT ST
7AIAYT
TNTH R, =T
H A

Different katakana
expression




328 International Journal of Electronic Commerce Studies

Table 1. List of orthographical variants (Cont.)

Orthographical

English Japanese .
variants
Monterey EYLA TILA, S
gL —
. AT RNy ay,
~ ~ 7 ~ R .
Cobitis APV R NYyay AUy 2 Ry gy
. . FTroaA7, F
Sardinella melanura JaA77y . N
gl A 7azxty Different
. _ . R 7 haRNhFr, katakana
Tetrodotoxin T haRNMEFEI RO RFFES expression
FAAF 2T,
Saskatchewan Y AHF 2T HAHYFaay
>
. o va—y7,
Georgia ra—v7 vy
JL—=hrN)T7)
—7,
. . |
Great Barrier Reef  7'L-— /31 7 1) —7 7L AT .
-7, Different
=M T = katakana
) —7 expression

—a1——5> K, andalong vowel
—a2—TUSUF,
—a—=v—3Y

k

New Zealand

|1
b
|
\'1
|
Jl
\/
-

3. SELECTING KEYWORDS

3.1 Orthographical Variants

As stated above, the noun list contains orthographical variants of noun
synonyms depending on the content and the contributors. When a Japanese
text describes English names and the names of other countries in katakana,
it produces several other descriptions. Differences are also found if the text
is in kanji. We found 72 noun synonym sets from the WEB Fish
Encyclopedia, and we selected a representative noun fromeach set manually.
We use each noun as the ground truth. Then, we use the term
“orthographical variants” to refer t0 nouns other than the representative
nouns in the noun synonym sets. In all, we categorized the 72 noun
synonym sets into 11 types according to their differences. Table 2 shows the
representative nouns, orthographical variants, and categorized results.

As we expected, most of the differences were caused by kanji and katakana
expressions. Almost the same number of occurrences, such as “Kamchatka ”
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(a peninsula in Russia), appeared in the files. In Japanese “HLFxJH”
appeared 7 times and “71LF Y7~ appeared 9 times. Some words such
as “Great Barrier Reef” were divided into a majority notation and a
minority. “Z L—kXU71)—2 ” in Japanese, appeared 18 times and
“JLAbsN1)F1)—2T ” appeared once.

Some cases were obviously caused by an error. Our goal is to form a
rule set to select representative nouns automatically from the synonym sets.
We formed six rules, as shown in the following bulleted list. In the rules,
each noun has attributes. These are Is_general_term(x), Is_proper_noun(x),
Is_katakana(x), Is_common_noun(x), Is_kanji(x), Is_Kojien(x),
Is_most_frequent(x), Is_Wikipedia_keyword(x), and
Hit_Google_search_the most(x). We utilized the keyword entries of the
Japanese dictionaryKojien fourth edition, Wikipedia, and the Google search
engine.

Input_words{3x|x < Is_general_term(x) or (Is_proper_noun(x) and

Is_katakana(x))}= Is_representative_notation(x) 1)
Input_words{3x|x < Is_common_noun(x) and Is_ kanji(x)}

= Is_representative_notation(x) 2
Input_words{3x|x e Is_Kojien_keyword(x)}

= Is_representative_notation(x) (3)

Here, Kojien is the Japanese dictionary published by lwanami
Input_words{3x|x < Is_most_frequent(x)}

= Is_representative_notation(x) 4)
Input_words{3x|x < Is_Wikipedia_keyword(x)}

= Is_representative_notation(x) (5)
Input_words{3x|x < Hit_Google_search_the_most(x)}

= Is_representative_notation(x) (6)

We created a flowchart to select representative nouns by using the
above rules. The flowchart, arranged for Sakanazukan, is shown in Fig. 2. A
single representative can be selected by following this flowchart. For the
general terms of fish and overseas place names in the WEB Fish
Encyclopedia, the representative noun should bekatakana, and for the
domestic place names and common nouns, the representative noun should
be kanji. We used those rules in the flowchart.
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Input a set

-

General term or proper noun NO

and written in katakana

Written in kanji NO

Keyword of kojien NO
YES YES
and

Extracted one

and

Extracted one YES
and

Extracted on

Highest frequency NOJ

YE
an

Extracted one an

Extract
Representative Notation Determined

one

Figure 2. Flowchart of keyword selection

Keyword of Wikipedia

NOJ‘
YES| Largest number of
Google search hits

We also represented the noun attributes as noun feature vectors, as
shown in Table 2. We selected 70 correct representative notations from the

72 noun synonym sets, and so the correctness is 70/72.

Table 2. Feature vectors of the nouns

Word (in Japanese)  Katakana Nulr('r; tr)l(jlr of Hiragana Kojien Wikipedia Frequency  Google Hit
—% F 2 F T F 2 616000000
WsIEA F 0 T T F 2 34900000
—&8 F 2 F T T 50 526000000
WHAR F 0 T T F 1 270000
& F 1 F T T 9 2310000000
WE F 0 T T F 10 480000000
5ti5 F 2 F T F 3 8920000
FYi5 F 2 T F F 1 21800000
o402 T 0 F F F 1 89
Aoaxro T 0 F F F 2 1
== F 2 F T T 1071 436000
BUN F 1 T F T 5 485000
L3374 T 0 F F F 2 1140
FLOOZT74— T 0 F F F 1 16100
ES T 0 F F T 5 13500000
nE F 0 T T T 1 34000000
» A F 1 F F T 5 54700000
HhA T 1 F F T 1 58300000
s F 1 F T T 222 706000000
=5 F 0 T T F 2 15000000
hFdy— T 0 F T T 2 1180000000
y2lat= ) T 0 F F T 1 1250000000
HhLFvYh T 0 F T T 7 222000
hLFvvh T 0 F F T 9 307000
(&P F 0 T T T 1 1420000
VA7 iad T 0 F F T 3 125000
=30 F 0 T T T 4 948000
g4E T 0 F F T 5 700000
O% F 2 F T T 6 441000
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Table 2. Feature vectors of the nouns (Cont.)

Word Number of . - —— .

(in Japanese) Katakana Kanji Hiragana  Kojien Wikipedia  Frequency Google Hit
OuTF E 1 T F T 55 374000

Y
31_/7 ANV Vg T 0 E F T 18 1410000

. ol
JLA kYT T 0 F E F 1 13800
1y—7

Y
JL—brN)7F T 0 F = T 1 19100
J— I) —7
TLRF Y T 0o F F T 3 1o
FLIT A9 T 0 F F T . 44900
= F 1 E T T 1 24200000
a4y T 0 F F T 1 11600000
c It F 0 T T T 19 8730000
-2 E 0 T T F 1 103000000
-2 E 0 T F F 2 66900000
HYRAAFLTY T 0 F F T 1 207000
#f{ AyFaa T 0 = F F 1 2
%
Ha E 2 F = F 14 193000000
SESTE F 0 T T F 8 107000000
VAV T 0 F F T 10 1570000
H#75 T 0 F = F 1 6130
oa—o7 T 0 F T T 4 5600000
Sa—7F T 0 F F F 1 6810
é*/*/? ko3 T 0 = = F 6 108000
é DA | T 0 E = F 1 278
27T F 1 T T T 14 617000000
ST . 0 T - F 7 244000008
ZRUYFIL T 0 = T T 1 618000
ZRYF—)L T 0 = F F 1 1120000
+ Yk = 1 T F T 5 1760000
+TYiEs E 0 T T T 2 133000
SR ch F 3 F F F 60 230000000
HRL®S = 2 T F F 2 333000
LgE F 2 F T T 2189 372000
TUh F 1 T F T 1 522000
VYA I T« T 0 F F F 3 627000
JYHITTF 4 T 0 F F F 1 1860000
JHAF4 T 0 F F F 1 12300
2ol . 1 - . T 1143 167000008
ZDIEH F 0 T F F 1 45800000
HAN— T 0 F T T 14 9390000
BA57— T 0 F = F 4 78800
FE—L T 0 F T T 6 272000
F4E—IL T 0 = F T 2 3370000
FrATS5V T 0 F T F 1 925000
FotT5v— T 0 F = T 1 490000
ZH:I N T 0 F T T 48 92700
Z FARRES T 0 E F F 1 2850
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Table 2. Feature vectors of the nouns (Cont.)
Word Number . .. S .
(in Japanese) Katakana of kanji Hiragana Kojien Wikipedia Frequency  Google Hit

by 7ERY T 0 F F F 3 6410
YT EY T 0 F F F 1 25800
ER4RL F 2 T T F 1 66200000
HRYRLY F 2 T F F 1 174000000
#B5RY F 2 T F T 21 2490000
=1 YA T 0 F T T 4 939000
—JLX

Za—Y9RYx

Wz T 0 F F F 7 11500
Za1—U—5UK T 0 F T T 108 24100000
—a1—YS5UKR T 0 F F F 4 529000
El_y__7/ T 0 F F F 1 5440
A F 2 T F T 3 5020000
£+ F 1 T F F 4 1210000
s ER F 3 F T F 31 285000
Ewyse F 3 T F T 4 319000
JINRAVT T 0 F F T 5 253000
JY97Rav7y T 0 F F T 2 26200
= 1) F 2 F T T 175 583000000
IEL& F 0 T T F 1 2520000

S _
’7" AUTAI= T 0 F F T 29 342000
N . 1

'_\;,\ nIIAN T 0 F F T 4 342000
’7‘707:14?: T 0 F F T 33 5000000
A ‘37'11_# T 0 F F T 2 5010000
INSa—4 T 0 F F T 26 2840000
N—321—4 T 0 F F T 2 237000
4 F 1 F T T 69 16500000
- F 1 F T T 12 4760000
e T 0 F F T 49 17700000
wIF F 0 T T T 29 19100000
(Y F 0 T T T 2 6840000
ES T 0 F F F 1 2230000
N . 1 . - - 105 1228000008
Er T 0 F F T 2 34900000
(0¥ F 0 T T T 1 207000000
ErTT7Y T 0 F F T 1 788000
Erh— T 0 F F F 1 1630
fig F 1 F T T 2705 2870000
EL T 0 F F T 21 6000000
I4VEY T 0 F T T 438 28400000
I4I)EY T 0 F F F 3 8430
e F 2 F T T 18 25600000
Ak F 1 T F T 3 792000
29 T 0 F F T 371 6230000
A F 0 T T T 99 24200000
koo F 1 T T F 4 76100000
AtzD F 0 T T F 1 16200000
~7 T 0 F T T 28 54400000
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Table 2. Feature vectors of the nouns (Cont.)

(in ye:lp?argese) Katakana lglfu Lg ?ﬁlr Hiragana Kojien Wikipedia Frequency  Google Hit
R7— T 0 F F F 1 1570000
i ETRIN F 3 F T F 12 2840000
i EREN F 4 F F F 4 462000
& F 1 T T F 14 50800000
[FEAE F 0 T T F 82 257000000
g AN T 0 F F T 1 259000
T=b— T 0 F F F 1 289
TILTHR T 0 F T F 1 37100
T—HR T 0 F F F 1 4820
A F 1 T T F 45 6170000
FHH F 0 T T F 3 1840000
ELTAT T 0 F F T 22 5030000
ELDT T 0 F F F 4 1830000
EILTA4T T 0 F F F 2 152000
EUALA T 0 F F F 4 6420
EUAL— T 0 F F T 1 148000
NEILFEE F 5 F T T 43 3670000
NEWFIE F 5 F F T 6 183000
Ern F 1 T T F 41 7670000
P 5Oh F 0 T T F 2 4440000
S4¥3 T 0 F F T 2 507000
oyl F 2 F T T 2 1030000
ShT479 T 0 F F F 1 26
SHhT4—"D T 0 F F F 1 6
L7hEI7ILR T 0 F T T 5 11900
LI I7ILR T 0 F F T 7 33400
LI 8L R T 0 F F T 4 771
a—Kk/\ry T 0 F F F 8 70500
O—R7R™ T 0 F F F 1 32
A LT« T 0 F F T 1 4870000
Ov LT« T 0 F F F 1 385

3.2 Keyword Categories

Since keywords should help to identify information, some words are
unsuitable as keywords. One group of unsuitable words is the group of
nouns in common use, and the other group is words appropriate in other
articles but unsuitable in the WEB Fish Encyclopedia. Examples of the
group of common nouns are “thing”, “body”, “object”, “sake”, “diver”, and
“fin”, and examples of words unsuitable in the WEB Fish Encyclopedia are
“Ministry of the Environment”, “animal”, “liver”, “distribution”, “pebbles”,
and “muscle”. We obtained 4,946 keywords by sorting these nouns. We
created seven categories to reveal the types of selected keywords. Table 3
shows the results. We used “General term of fish” and “Distribution” as rule

(1) “General term or proper noun.”
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Table 3. Keyword categories

Examples Examples Total
in Japanese in English
General term of AKX F Perch 3983
fish NP Goby
HHT Scorpionfish
Distribution FIA Japan 613
FRVAN India
s Okinawa
Living place A Continental shelf 80
! Estuary
VYA Deep sea
Feature HgENTeEg) Mollusk 57
= [ Toxicity
E ot Spot
Body color v Violet 33
B e Brown

w7 A A Greenish-brown

Part of general ERyAY Pipe 93
term of fish Lw R Red
N Robin
Others &J + South 87
F R &2 Detritus
@ﬁ Pattern

4. FURTHER DISCUSSION

4.1 Highlighted Display

We used the obtained representative nouns for a highlighted display of
documents. For example, we can highlight nouns in the WEB Fish
Encyclopedia files by tagging them in HTML format, as shown in Figure 3.
We put together all the representative nouns in a file and mapped them one
by one to each of the WEB Fish Encyclopedia files. We were able to
distinguish the types of keywords by tags such as <place
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name>Kamchatka</place name> and to characterize the keywords
individually. This procedure makes it easier to link to external open
dictionaries such as Wikipedia.

(& C:¥Users¥aihara¥Desktop¥5000001 html M- B -2 @ A-3P)y T-TFA(S)

000001 21430 F L1 AF Y BB LT 7 F T AFT Usteichthyes Perciformes Carangidse Cararix
sexfasciatus Quoy and Gaimard 1924 MRIB A, A1, AFEE. PRSI - OBERICI D3 RoNhe,
1:2000/01/23 @HH

ER60cn, BB LIRCTIERN DS, T LERRIRIROESELLL, BROIETREETHUS,
INBIREDRENEBEEN, TR IFRORTEDGS, LW IETHZ0D =L 7I LUGELITE. .,

[ ko
AENTHRTEDCDIENS,

[ J3E
FIRNT. /R PR e,

[ St

FUHATI RO TRO—REVIETH S, £R60cm, IBE0 FHC| SUEMND 2, £ LEEERIIRDE
EEMZD, BEOIBTRBREHUL,

INBIREORENEBE SN, T IEROEHNHS, 000458 jpg 000527

003458 1t 012273 012274 £t 019589 1019591 019580 £t 019592 1012424 1002467 £t 031638 £t 0023201t 0
12,13,1422,20 24353839 42 45,46 47 48 BT FHFNE 2 200 W/ HTZHHOENEY. R, BAEDE
{EIZIZEE, 20110408 000058, |5+ 002683 0000576 000055 0,00,18,0000,0089 008067844 15130000007

Figure 3. Example of tagging in a document

4.2 Necessity for a Personal Dictionary

We counted the number of keywords contained in the Japanese
dictionary Kojien fourth edition and Wikipedia. The Japanese dictionary
Kojien fourth edition contains only frequently used proper nouns. Also, the
names of broad categories of fish were found. Furthermore, common nouns,
such as nouns of habitats and features, were found. In Wikipedia, many
proper nouns were found, but not many common nouns. According to the
result of these observations, the Japanese dictionary Kojien fourth edition
had 949 keywords out of 4,946, and Wikipedia had 1,238 keywords. As
expected, the existing dictionaries did not cover all of the technical
keywords, so we were able to prove the validity of making personal
dictionaries.
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