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Abstract

We have constructed the IPA Lexicon
of Basic Japanese Nouns (IPAL-BN),
which has a hierarchical structure based
on the syntactic and semantic proper-
ties of nouns. In our lexicon, each lex-
ical entry consists of subentries, and
subentries have semantic property in-
formation. Among these clements, we
focus here on the subentry description.
Conventional Japanese dictionaries only
enumerate various usages. But it is also
important to clarify the semantic rela-
tions between subentries. Thus we have
developed a method for specifying the
kind of relationship between subentries,
using special cognitive devices such as
metaphor, metonymy, and synecdoche.
After a brief review of the structure of
our lexicon, we discuss how the method
can be applied to the lexical descrip-
tion.

1 Introduction

The Information-technology Promotion Agency
(IPA)! has compiled the IPA Lexicon of

the Japanese Language for Computers, Basic
Japanese Verbs (IPAL-BV) (1987) and Basic
Japanese Adjectives (IPAL-BA) (1990). The

IPAL-BV contains 861 verbs and the IPAL-BA
contains 136 adjectives as lexical entries. These
lexicons are available for public use and have been
widely used in various university and research in-
stitute projects that have yielded encouraging re-
sults. We started work on the IPAL-BN project
in 1990. In May 1996, we released the third edi-
tion of the IPAL-BN, with 1,081 nouns as lexical
entries, for the public on networks with FTT ser-
vice.

The IPAL project is characterized by its linguis-
tic basis. For example, the hierarchical structure
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of the IPAL-BN, which consists of lexical entries,
subentries, and semantic property information, re-
flects our linguistic considerations concerning the
syntactic and semantic properties of nouns. An-
other example of benefits from our linguistically
inspired approach is the description of the kind of
relationship between subentries. Such information
would be useful in various applications, but is not
yet explicitly provided in existing Japanese dictio-
naries. In the following sections, we first briefly
introduce the general structure of the IPAL-BN,
and then describe our method for specifying the
kind of relationship between subentries. In the
concluding remarks, we also touch on implications
of the method for the application systems.

2 Structure of IPAL-BN

Figure 1 shows the top-level structure of the
IPAL-BN. The IPAL-BN consists of 1,081 lexical

entries.

IPAL-BN

* g Lexical entry

Figure 1: Basic Structure of IPAL-BN

Each lexical entry is composed of orthographic
information, idiomatic information, and suben-
tries. The idiomatic information accommodates
the idiomatic or proverbial uses of the noun that
have to be treated separately. Let us take an ex-
ample, Hanako-we hana-ga takai. This Japanese
sentence has the idiomatic meaning, “Hanako is
proud,” in addition to the ordinary meaning,
“Hanako has a long nose.” In the idiomatic cases,
the meaning of the whole sentence cannot be de-
composed into the meaning of each word. Thus we
reserve the idiomatic information separately from
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ordinary meaning scctions.

Then we introduce a hierarchy, subdividing
each entry that has more than one usage of the
word. Each usage is called a subentry. The subdi-
vision to subentry is based not only on semantic
but also on syntactic characteristics. This catego-
rization process can be illustrated with an exam-
ple of hankyo ‘echo’:

hankys ‘ccho’

01. a sound that is reflected off a surface such as the
wall of a building.
Boru-no oto-ga heya-no naka-de hankyé-suru.
(The sound of the ball echoes in the room.)

02. onc’s expression of an opinion about or attitude
toward somecthing.
Kono hanashi-wa hitobito-no kokoro-ni hankyd-
o yobiokosu daré.
(This story will arousc an ccho in every man’s
heart.)

One may note that hankyo-01 has a usage in
which a noun becomes a verb when followed by
“-sury”, while hankyo-02 does not. On the basis
of this differcnce we divide this noun into these
two subentries.

Figure 2 gives an overview of each subentry.
A subentry consists of subentry information and
several picces of semantic property information.
The subentry information contains syntactic, se-
mantic, and morphological information common
to all parts of the subentry (each semantic prop-
erty information section). The semantic property
information includes syntactic and semantic in-
formation. In the case of hankyd, we use the syn-
tactic information in the subentry information to
describe the difference in the usages (Kuwahatba,

1995).
Subentry

!

Subentry information J

(a)
(b)
Morphialogical Informatian  » (c)

Semantic property information |

Syntactic information

Semantic information

{_Synacti momaton ) (d)

tion

Semantic property informationJ

{  Syntactic information )i

Semantic information

(a) Syntactic usages

(b) Lexical meanings

(¢) Componud nominals and allomorphemic words
(d) Regular collocations

() Scmantic propertics, synonyms, and antonyins

Figure 2: Structure of Subentry

In addition, we examine the subentrics in more
detail and introduce the concept of the aspects
of nouns. For example, ‘the letter’ in ‘I read the
letter’ focuses on the information in the letter,
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whereas its counterpart in ‘I burned the letter’ fo-
cuses on the thing (i.c., picce of paper) bearing
that information. Since we can say ‘I burned the
letter that I had read’. the word ‘letter’ does not
have two meanings but rather has two aspects.
Thus a noun is considered here to have various
aspects depending on the predicates used in the
sentence containing the noun. These aspects arc
called semantic properties (Aoyama, 1995). In-
stead of subdividing the lexical entry into multiple
subentries, we categorized the regular collocations
in each subentry in terms of semantic properties.
For example, let us take the word ha ‘tooth
Jtecth’ which has three semantic propertics. In
our notation, the scmantic properties are labeled
by three letters in square brackets. The phrases
ha-o migeku ‘brush onc’s teeth’ and ha-o nuku
‘pull one’s tooth’ refer to tooth as a conerete ob-
ject [CON]. And the phrases ha-ga haeru ‘cuat
tecth’ and ha-ga nukeru ‘lose teeth’ imply (nat-
ural) phenomene [PHE], while the phrases ha-ga
jobu-da ‘have sound teeth’ and ha-ga guragura-
sury ‘a tooth feels loose’ single out a condition of
teeth from their potential conditions [POT].

3 Relationships of Subentries
3.1 Problem

Most existing Japaucse dictionaries merely cnu-
merate various usages. But clarifying the seman-
tic relations hetween those usages is unportant.
For example, the noun temaego ‘egg/spawn’ has
three senses:
tutnago ‘cgg/spawn’
01. an object covered with a hard shell or a mem-
brane, produced by a female animal.
Kingyo-ga tumago-o unda.
('The goldiish spawned.)
02. a hen’s cgg (i.c., some kind of food).
Hanako-wa tamago-o ichi pakku katta.
(Hanako hought 1 dozen cggs.)
03. a person at the beginning of his/her carcer.
Handako-wa isha-no tamago-da.
(Hanako is a doctor in the making.)

A hen’s egg (02) is oue type of object that
is covered with a hard shell (01), and (03) is a
metaphor with respect to the relation hetween
hen’s egg (02) and hen. Our problem was to ex-
plicitly describe these kinds of relations between
meanings.

3.2 Approach

In the literature, several attetapts have al-
ready been made to analyze such semantic
relationships®. Yamanashi (1995), among others,
points out that appreciating such special cogni-
tive devices as metaphor and metonymy is the

?Ulhmann, 1969; Lakoff and Johnson, 1980; Kuni-
hiro, 1982; Yamanashi, 1995.



key to understanding polysemy. We employ this
method for specifying the kind of relationship be-
tween subentries. Currently we note three types
of relations:

¢ Metaphor, based on similaritics

¢ Metonymy, hascd on various contiguitics

¢ Synecdoche, based on the relation between
member and category

Metaphor is the similarity-based instrument,
for extending the meaning of words. At the out-
set metaphorical expressions are temporarily used
figures of speech. However, some metaphors come
to be fixed and pass into everyday use. Let us take
some examples: hon-no mushi ‘a worm of hooks’
(a person who is crazy about reading), arasoi-
no tane ‘a seed of argument’ (a cause for argn-
ment), and kotoba-no kabe ‘a wall of words’ (a
language barricr). We regard these expressions as
full-fledged usages of the nouns, and accordingly
describe them in the IPAL-BN, while temporal
usages arc not considered for description in our
lexicon.

Metonymy is an instrument for employing a
word to refer to something that distinct from, but
is associated in some way with, the original ref-
erent, of the word. Typical examples are Nabe-ga
oishi, “The dish is nice,” ]
kata-o shiteiru, “The catcher has nice shoulders
(The catcher has a powerful throw).” In the for-
mer, the reference has shifted from the container
to the content, and in the latter, the reference has
shifted from the part of the body to its function.

Synecdoche is the instrument that takes the
name of a category to stand for one of its members
or taking the name of one member to stand for the
whole category, as shown in the above hen’s egg
example: a hen’s egg is one kind of object that is
covered with a hard shell.

It is important not to confuse the connoted re-
lation of synecdoche with the contiguity relation
[part]-[whole] of metonymy. Let us take an ex-
ample of the relation [part]-[whole] to show the
difference:

te ‘arm/hand’

01. upper limbs of a human (the entirety, consisting
of arm and hand).
“Hanako-wa ryoha-no te-o0 hirogeta.”
(Hanako spread her arms.)

02. the end of a person’s arm (the part consisting
only of the hand).
“Hanako-wa te-o tataita.”
(Hanako clapped her hands.)

We do not consider the [part]-[whole] relation
between the arm (01) and the hand (02) to be an
instance of synecdoche. Let us compare this ex-
ample of te ‘arm/hand’ with the example of tam-
ago ‘egg.’ Besides a hen’s egg, there are many
other sorts of cggs, such as a turtle’s egg, a pi-
geon’s cgg, and a swallow’s egg. By contrast of
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and Ano kyatchi-wa 1

the arm as a whole, only the hand receives the
dedignation fe. Ior example, we do not also ex-
press the clbow as te ‘arm/hand.” Hence we con-
sider the contiguity relation [part]-[whole] to be
one type of metonymy. We distinguish it from the
member-category relation of synecdoche®.

3.3 Method

In this section, we will show some cxamples of
description.

Some metaphorical expressions need some mod-
ifier and others do not.

kata ‘shoulder’

1. Hanako-wa kata-o sukumncta.
(Hanako shrugged her shoulders.)
02. Sono wwagi-no kata-wa ki,
(That jacket has wide shonlders.)
03. Sono yama-no kata-ni yamagoya-ga ar.
(There is a lodge on that mountain shoulder.)

(01) is a non-metaphorical use. (02) and (03)
are metaphorical uses. One may notice that (02)
can be used without yafuku-no ‘of clothes’, hut
(03) requires yama-no ‘mountain-’ We have the
impression that (02) is conventionalized.

We classify metaphorical usages into two types:
conventionalized and novel. To the first group we
assign expressions that can be used without be-
ing modified. Such an expression is indicated by
“A => B.” The second group is indicated by “A
-++> B.” Thesc mean that A is original and B
is metaphorical. We refer to the above relation,
hence, as: “01 ==> 02, 01 ---> 03.”

It is hard to judge which is metaphor if both
senses are conventional. Consider:

(

shiwa ‘wrinkle’

01. Handko-wa
dekitekata.
(Hanako has got wrinkles round her eyes.)

02. Hanako-wa shatsu-no shiwa-o atron-de
nobashita.

{Hanako ironcd out the wrinkles in her shirt.)

me-no TIAWETri-ng shiwa-ga

We regard (01) as non-metaphorical and (02)
as metaphorical first group.

Various contiguity relations cause metonymi-
cal extension. We single out the relation [part]-
[whole]| as one group, and assign the other conti-
guity relations to a second group. The first group
is indicated by “A >> B” or “A << B” and
the second group is indicated by “A [X] —>[Y]
B.” “A >> B” means cxtension from [whole] to
[part] and “A << B” means cxtension in the op-
posite direction. “A [X] = > [Y] B” means that
the relation [X]-[Y] links A to B. These relations
include [container]-[content], [materiall-[product],
[means)-[act].

Here is an example.

3Sato (1992) also distinguishes between synec-
doche and metonymy. But, Ullmann (1969) and Ya-
manashi(1995) include syncedoche in metonymy.



ashi‘leg /loot’

01. a limDb of animal, which includes the foot and 1s
used to support the body and for walking,.
Ningen-niwa ashi-ga nwihon aru.
(Huinaus have two legs.)

02. a part of the foot.
Karc-no ashi-wa ok
(He has big feet.)

03. the way onc walks.
Hanako-wa ashidori-ga kavui.
(Hanako has a Light feet.)

04. a transport service.

Tarfi-de ashi-ga ubawarcta.
(People were deprived of transport by a ty-
phoon.)

05. the leg-like part of a nonliving thing, used to
support its body.

Sono isu-nunwa ashi-ga yonhon aru.
(That chair has four legs.)

While (02) and (03) arc metonymies with re-
gard to (01), (04) and (05) are metaphors with
respect to (03) or (01). We represent, these rela-
tions as follows: “01 >>> 02. 01 [part of a body]
= > [function] 03 > 04. 01 > 05.”

Let us now turn to synecdoche. Tt is indicated
by “A D B” or “A (. B.” The former means that
A containsg B, and the latter means that B con-
tains A. As mentioned above tamago “cge/spawn’
has the following three subentries: (01) an object
covered with hard shell or a membrane, produced
by a female animal, (02) a hen’s egg, (i.c., some
kind of food), (03) a person al the beginuing of
his/her carcer. While (02) is a synccdoche with
regard to (01), (03) is a metaphor with respect
to (02). We refer to these relations nunerically,
thus: “01 D02 > 03 .7

4 Conclusion

We have compiled the [PAL Basic Japancse
Nouns (IPAL-BN), which contains detailed de-
scriptions of syntactic, senantic, morphological,
and idiomatic information about nouns by cm-
ploying a structure that consists of subentries and
semantic properties. Specifically, explicit descrip-
tion semantic relations between subentries is a
novel approach in the compilation of Japanese dic-
tionaries for computers.

Nouuns are often considered to be simple. But
since nouns have various meanings and usages, in
Japanese processing systems not all nouns can be
handled in a straight-forward way. We helieve
that the complicated functions of nouns require
processing systems that use not only syntactic
grammar, which is already cuployed in conven-
tional natural language processing systems, but
also syntactic and semantic information, of the
kind contained in the IPAL-BN lexicon.

I this paper, we focused on the relationship he-
tween subentries aud left other relationships un-
touched.  Among the other relationships are id-
iomatic expressions and semantic propertics. For

example, the idiomatic expression ashi-ga hayai
‘he quick on one’s feet” means ‘spoil quickly,” We
do not mention in the IPAL-BN that this exam-
ple ts metaphoric expression, since we include it in
idiomatic information outside subentry. To take
another example in the semantic property level,
the phrase ‘contact the police’ refers to ‘police’ as
a organizetion [ORG], while in the phrase ‘go to
the police’ it is a location [1,OC]. The word docs
not have two meanings but rather has two seman-
tic properties. We also do not describe the rela-
tionship between them as one kind of metonyy.
Including these points, we expect further consid-
cration is nceded to fully describe the senses of
polyscmous nouns in the lexicon.
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Appendix: How to get IPALs
The IPAL-DN aud other IPALs are available for

public use. Anyone interested in using the TPA Ls
is invited to contact onc of the authors of this
paper. Residents outside Japan may obtain the
copies of the manuals (written in Japanese) for
the IPALs free of charge.
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