Thesaurus Construction and Analysis Metho d for

Dialogue Understanding

Subtitle: Thesaurus Construction for Dialogue

Understanding

Hiroaki TSURUMARU, Shinichi HIGO and T akeo KIDO

Department of Electrical Engineering and Computer Science,

Nagasaki University

, 1-14 Bunkyou-mac hi, Nagasaki 852, JAP AN

e-mail: turumaru@ec.nagasaki-u.ac.jp

1. Introduction

Many ellipses and demonstrative pronouns o ccur in dialogue. Generally sp eaking, the

omitted words (or phrases) and the pronominal references are complemented by the use

of common sense and discourse information. The de�nition of common sense is not clear

but the thesaurus is regarded as an approximate mo del of the common sense. There are

some thesauri such as +Bunr ui-Goi-Hyo(W ord List by Semantic Principles), and +Roget’s

Thesaurus,. H owever, these human-oriented thesauri are not always su�cient for natural

language pro cessing, b ecause ambiguous relation b etween concepts exist (ref.[1]).

This study aims to clarify the metho d for constructing a thesaurus based on hierarchical

relations such as upp er/low er relation and part/whole relation, and intends to approach the

problems of the application of the thesaurus to dialogue understanding.

Now, how and from what to obtain these hierarchical relations is one of the most imp or-

tant problems for constructing the thesaurus. Ordinary dictionaries include common sense

on language. W e have b een studying how to acquire the word knowledge such as these

hierarchical relations from the on-line Japanese dictionary

, and then developing v arious pro-

gramming systems for computer-aided thesaurus construction.

First, we mention that the thesaurus based on hierarchical relation is e�ective against the

problem of ellipses and anaphora in dialogue. Second, explain on the thesaurus construction

using a Japanese language dictionary

. And then, brie y discuss on some of other results,

e.g. a supp ort system for improvements of the trial thesaurus, and the application of the

thesaurus to the dialogue understanding.

2. Dialogue Understanding and Thesaurus

F or complementing the omitted words and the pronominal references in dialogue sen-

tence, the deep structure is often used. The case-frame and the thesaurus are necessary for

extracting the deep structure from the sentence.

F or example, in the following dialog sentence,

(1) cdfainE& ( Dose ( ) sp eak F rench ?)

given one of the case-frames of )n E (sp eak)* such as +agent is )t (human)* and

ob ject is )hw (language)*, and obtained the upp er/lower relation b e tween )cdfa

i (F rench) * and )hw (language) * by means of thesaurus, o ne of the deep structures

such as +agent is )t (human)* and ob ject is )c df ai (F rench)*, is inferred and

then it is deduced from this deep str ucture that a case element of agent and a case relation of

ob ject (p ostp ositional particle) are omitted. And furthermore, additional information such

as discourse information are needed for complementing the omitted words. At this p oint, how to prepare the case frames of verbs is one of the most di�cult problems. There are

tw o standp oints concerning this problem. One is to prepare as �ne case frame as p ossible.

Another is to prepare examples of sentence level instead of sophisticated case frame. In

either case the thesaurus which clari�es the hierarchical relation b etw een words is imp ortant

(ref.[2]).

Concerning the part/whole relation, for example,

(2) SM;ZrTYL>"~R�CNB:P#

( When you eat a grap e, spit out the seeds.)

Knowledge of a part/whole relation b etween )~ (seed) * and )SM; (grap e)* is nec-

essary for inferring ab out what seeds, therefore the thesaurus is e �ective for obtaining such

knowledge. Given the part/whole relation b etween )_ � (fruit)* and )~ (seed)* and

the upp er/lower relation b etwee n )_� (fruit)* and )SM; (grap e)* in the thesaurus,

a part/whole relat ion b etween )~ (seed)* and )SM; (grap e)* is deduced by means of

hierar chical relation with inheritance prop erty .

3. Thesaurus Construction Using a Japanese Language Dictionary

W e have b een developing various computer-programming systems for the word knowledge

acquisition from on-line Japanese language dictionary

. In this section we pick up two main

systems related with thesaurus construction. One of them is the system for extracting hier-

archical relation b etween the entry word (EW) and the corresp onding de�nition word (DW)

from the de�nition sentence, i.e. the extracting system (ref.[4]). The core word expressing

the central meaning in the de�nition sentence is called the de�nition word. Here we regard

the upp er/lower relation(3), the part/whole relation(8), the synonymous relation(7) and

element/set relatio n(4) as hierarchical relation in a wide sense (ref.[6]).

Another is the system for thesaurus construction, i.e. the thesaurus system (ref.[3]).

This thesaurus system is comp osed of two subsystem, the entry constructing system and

the hierarchical structure searching system. By using the results of these works, a thesaurus

has b een made on an exp erimental basis, which has ab out 82,000 entry words (concepts) of

noun. Here we regard a sense given by a de�nition sentence as a concept. Input data for the

entry constructing system are the EW-DW relation data obtained from de�nition sentences

of noun entry words(about 55,000 words) in Shin-meikai-k okugo-jiten(Sanseido) by the use

of the ab ove-mentioned extracting system.

Fig.1 and Fig.2 show two examples of a entry : )� (gold) .>[/ (1110 ) * and a hi-

erarchical structure : )m� (gold dust) [B>[](0010) * in our trial thesaurus. The entry

word (concept) is comp osed of three element, Kanji-notation, reading(Kana) and meaning

(de�nition) number in MRD. F or convenience’ sake English equivalents are given in paren-

theses after Kanji-notation. Here, the average depth of the conceptual hierarchy is 3.2.

4. Some of Other Results and Discussion

(1) Concerning improvements of the thesaurus, we have b een developing various programming-

tools for thesaurus construction supp ort. One of them, we call it xthtree, is shown in Fig.3,

which indicates the hierarchical structure of given word(concept) on GUI, and is installed

on Sun Sparc station. This to ol is very useful, for example, for assigning the sup erordinates

to the lo cal maximal words having no connection with the sup erordinates, and so on.

(2) The part-whole relation is useful in analyzing the dialogue sentences. But only

hundreds of entry words have part-whole relation in our pilot thesaurus. Then we have

proposed three typ es of logical de�nitions of part-whole relation, and a logical metho d for

� (gold) .>[/ (1110)

2% � (metal) .>[G?/ (0010)

�g� (metallic element) .>[G?@[F/

% g� (element) .@[F/ (0010)

3% m� (gold dust) .B>[/ (0010)

% o� (pure gold) .DX[>[/ (0010)

% q>� (pure gold) .W>=P/ (0310)

7% ‘’eb (gold) .‘’eb/ (0010)

% ^� (gold) .A=P/ (0010)

Fig. 1 An Example of Our T rial Thesaurus entry

m� (gold dust) [B>[] (0010)

2%� (gold) [>[] (1110)

2%� (metal) [>[G?] (0010)

2%l� (mineral) [A;SI] (0010)

2%u� (inorganic substance) [U>SI] (0010)

2%�{ (matter) [SHCI] (0110)

2%VQ (thing) [VQ]

2 �g� (metallic element) [>[G?@[F]

2%g� (element) [@[F] (0010)

2%VQ (thing) [VQ]

Fig. 2 An Example of the Hierarchical Structure

Fig.3: An Example of xthtree Output

88

deducing the new words-pairs of part-whole relation from the given words-pairs of part-whole

and others relation.

(3) Concerning the application of the thesaurus, we have also b een studying on an al-

gorithm for the inference of the omitted words or phrases in dialogue using the thesaurus

and IP

AL basic verbs dictionary in order to verify the validit y of the trial thesaurus. The

outline of the algorithm is as follows;

[a ] morphological analysis of input sentence,

[b ] extraction of the deep structure (case structure),

[c ] recognition of the existence of the omitted words or phrases,

[d ] inference of the omitted words or phrases.

Similar algorithm may b e used to handle pronominal and anaphoric reference.

(4) T o ward the word knowledge base construction, we have b een studying on the word

knowledge acquisition from on-line Japanese language dictionary

. The word knowledge base

is a kind of the thesaurus in wide sense, which includes semantic relational information

among words (concepts) from v arious p oints of view. The de�nition words (concepts) in

de�nition sentences are quali�ed and sp ecialized from various p oints of view. W e discuss on

how to extract such semantic information involved in the de�nition sentence (ref.[5]).

References

[1] H.T anak a, K.Nishina% Construction of a thesaurus based on Sup erordinate/ Sub or-

dinate Concept[][], IPSJ SIG Notes, NL64-4, V ol.87, No.84, pp.25-4 4 (1987)

[2] S.Kurohashi, M.Nagao% On the E�ectiveness of Example-based Approach to Semantic-

marker Approach in the Selection of Japanese Case F rames, IPSJ SIG Notes, NL91-11,

pp.79-86 (1992)

[3] H.Tsurumaru, et al.% A Study on Thesaurus Construction by Using Japanese Lan-

guage Dictionary

,IEICE T ec hnical Rep ort, NLC93-58, V ol.93, No.367, pp.29-36 (1993)

[4] H.Tsurumaru, S.Y oshida% An Approach to Extraction of Semantic Relations from

an Ordinary Japanese Language Dictionary" 47th FID(International F edera tion for

Information and Do cumentation) Conference and Congress, pp.138-142 (1994)

[5] H.Tsurumaru, et al.% A Study on Thesaurus and Sematical Classi�cation o f W ords

Based on Japanese Language Dictionaries, IEICE T ec hnical Rep ort, NLC95-44, pp.31-

38 (1995)

[6] H.Tsurumaru, et al.% F unctional Expression of De�nition Sentences in Ja panese

Language Dictionaries, IEICE T echnical Rep ort, NLC95-65, V ol.95, No.429, pp.47-

54 (1995)

keyw ords: thesaurus, semantic dictionary

, word knowledge base, conceptual hierarchy

, dia-

logue understanding, natural language pro cessing