Dialogue Understanding based on Situation Semantics

and Pragmatics

Hidetosi SIRAI, Ikumi IMANI(1), Ken-ichiro SHIRAI(2), and

T oshiyuki TONOIKE(3)

Scho ol of Computer and Cognitive Sciences, Chukyo University

T okodate 101, Kaizu-cho, T o yota, 470-03, JAP AN

e-mail: sirai@sccs.chukyo-u.ac.jp

(1) Nagoya Gakuin University (email: imani@sccs.chuky o-u.ac.jp)

(2) Chukyo University (email: shirai@sccs.chukyo-u.ac.jp)

(3) Nagoya University (email: f43633a@nucc.cc.nagoya-u.ac.jp)

1. Introduction

W e have b een studying a dialogue understanding mo del based on Situation Semantics.

The ob ject is to investigate how the context including the b eliefs of conversational partici-

pants are developed under the grammatical and pragmatic constraints.

In the �rst year, we studied the constraints of so-called presupp osition. W e analyzed the

problems around presupp osition, esp ecially on the pro jection problem which is the relation

between the presupp osition of the whole sentence and those of its parts. F urthermore, we

formalized the presupp osition from the p oint of inverse information, and describ ed some

related phenomena.

In the second year, we studied ‘de�niteness’ and ‘negation’ in Japanese, b ecause our

team’s common theme is ‘Representation and Understanding of Concepts’, and de�neteness

and negation are the concepts which are hard to understand and should b e investigated in

more detail. F urthermore, we studied on the descriptions of conceptual structures in lexicon

in order to make a dialogue system.

In the third year, we have analyzed several data from novels and dialogue using ‘talk’

to �nd how the information ows and how the participants of dialogue control the ow.

Our research discussed in 2.1 is related to the fundamental asp ect of the nature of the ow

of information. The research discussed in 2.2 handles situation dep endency of the dialogue

from the p oint of view of negation. 2.3 discusses how to organize lexical knowledge to handle

the dynamic asp ect of interpretation of utterances. Finally 2.4 discusses some constraints

which are found by analyzing adnominal clauses in corpus.

2. Summary of our research

2.1 Dynamic Interpretation of Utterances

W e have attempted to apply basic ideas of Dynamic Logic to natural language semantics

(and pragmatics), fo cusing on the notion of presupp osition (in discourse) concerning the

formal treatment of Japanese noun-phrases. The p oint here is how to make our underlying

logical system ‘dynamic’, to the extent that we can p ossibly formulate signi�cant asp ects

of these phrases in the dynamic context of utterance. One of our �ndings is that we will

at least have to take thought of ‘partial assignment’ in the interpretation of logical mo del,

though much more amendment is needed in order to fully ‘dynamize’ our logical system.

If we wan t to go further, we must give serious consideration to the interpretation pro-

cess of utterances in the transition of discourse. Ab ove all, we will have to face with the

‘linearization’ of natural language utterance, as well as its fundamental nature of situation dependency . F or instance, as recent studies of Dynamic Logic in their application of nat-

ural language semantics have already shown, the standard law of commutativity will not

generally hold for our actual use of utterances.

F urthermore, a lot of di�culties will b e caused if the basic unit of utterances should b e

taken to b e as large as (full) sentences. Parts of them, at least as small as clauses, have to b e

treated directly; we must provide them with their own provisional interpretation in terms of

the sp eaker’s information state at that pro cessing stage. This p oint will apply as well to the

aspects of so-called ‘sp eech acts’. Here, we have to consider these asp ects not simply at the

point of completion of sentences, but also within their inner structure (for the more concrete

discussions, see Shirai (1994, 1995)). Generally

, in Japanese, the semantic (and pragmatic)

connection b etw een adjoining clauses, whether they are syntactically connected within the

sentence or not, will play a crucial role in their naturalness. Here, the notion of ‘cost’ have

to b e employed in addition to, or instead of, the traditional notion of grammaticality .

2.2. Negative Quanti�ed Sentences and Situations

In this pro ject we investigate a situation-dep endency of uses of sentences with nega-

tion and quanti�cation (negative quanti�ed sentences). Using the framework of Situation

Semantics, we argue that

(i) whether the p olarity of an infon with negation and quanti�cation is 1 or 0 dep ends on

(non-)existence of ob jects in a situation, whose quantity is expressed by a quanti�er

used in a sentence, and that

(ii) the meaning of a verb determines whether or not it is when the ob jects in question

exist in a resource situation that an infon is 1 (or 0).

T o see (i) and (ii), let us compare (1) with (2).

(1) Two professors have not come yet in the ro om.

(2) Two professors are not breathing in the ro om.

In (2), if there are tw o professors somewhere outside of the ro om, the p olarity of the

infon (or the state of a�airs) is 0; otherwise, 1. On the other hand, in (1), if there are more

than two professors in the ro om, the p olarity is either 1 or 0; otherwise, (vacuously) 1. (It

is p ossible for (2) to have the same condition as (1).

As (1) and (2) show, what makes (1) di�er from (2) is the meanings of the verbs. W e

propose that verbs are classi�ed as at least into three typ es of them, dep ending on whether

they require existence of ob jects in resource situations or not -

(i) mov ement verbs (‘come’, ‘app ear’), copula with a phrase expressing a place (‘b e on

the street’), accomplishment verbs (‘lay (eggs)’),

(ii) verbs that expresses (basically) visible acts (‘breathe’, ‘yawn’, ‘run’), and

(iii) verbs that can b e used to express generic meanings (‘own (a car)’, ‘love (a woman)’).

V erbs in (i) and (iii) do not require that ob jects in question exist in resource situations.

As for verbs in (iii), they need to b e investigated in terms of ‘p ersistence’, and we will leave

them for another opp ortunity of discussion.

2.3. How we refer to lexical knowledge in a dialogue

When we consider ways to refer to lexical knowledge in a dialogue, it is essential to

assume an over-all design of the lexicon. Pustejovsky (1991a, 1991b, to app ear) has pro-

posed a ‘generative lexicon’ approach as such. In this study

, along the general line of the generative lexicon approach, we have examined three phenomena imp ortant in considering

how dialogues are p erformed:

i. dynamic use of lexical knowledge

ii. unconven tional use of lexical knowledge: co ercion

iii. context-dependent use of lexical knowledge: omission of heads

2.3.1 dynamic use of lexical knowledge

Consider the lexical description of ‘daidokoro’(kitc hen). First, the sense ‘part of a house’

must b e given. Secondly

, as in the phrase ‘daidokoro-wo tetudau’(to help kitchen = kitchen

work), it can refer to the work to b e done in the place. This sense seems to b e shared by

many Japanese p eople and should b e regarded as a registered sense in the lexicon. When

an appropriate context given, nouns which refer to a place can b e used as the sense of the

work to b e done in the place. But it is redundant to give a ‘work’ sense to every word which

can refer to a place in the lexicon. This example indicates that lexical knowledge stored

in the lexicon is not simply retrieved from the registered senses, but dynamic use of lexical

knowledge should b e re ected in the There are, at least, two wa ys to treat such examples:

i) example-based approach: As a particular example exists, similar extensions come to

b e p ossible by analogy .

ii) semantic-extension-rules approach: If we assume a set of semantic features, we can

capture semantic extensions by rules like ‘PLACE {> WORK TO BE DONE IN THE

PLACE’

Note that these two may not b e exclusive each other.

2.3.2 unconventional use of lexical knowledge: co ercion

Lexical knowledge is not always used in conv entional ways. In some cases, we are co-

erced to interpret incomplete or anomalous phrases. Pustejovsky (1991a, 1991b, to app ear)

dubbed some of the cases as examples of ‘co ercion’. In a narrow sense of co ercion, it means

a phenomena where some (semantic) type changes o ccur. Put semantic features which are

often used to classify nouns aside, there are other types of semantic changes. In Japanese

there are , at least, two types of degree adverb, that is, gradable and non-gradable. Let’s

assume uni�cation-based grammar and that degree adverbs have information ab out the re-

strictions on adjectives they mo dify (see T onoike 1990). Consider the following two adjective

phrases:

a. kare-ha se-ga totemo takai.

he height very high

He is very high in his height.

b. ?k are-ha se-ga hotondo tak ai.

he height almost high

He is almost high in his height.

‘totemo’ places a restriction as ‘gradable’ on adjectives and ‘hotondo’ places a restriction

restriction ‘non-gradable’ on adjectives. ‘takai’ is listed in the lexicon as a gradable adjective

and there is no semantic anomaly in a. Although sentence b is unnatural, it still makes some

sense, i.e., there is a b order from which a height can b e regarded as ‘takai’, and his height is near the b order. It is necessarry to provide some devices to cop e with examples of co ercion,

which can b e easily found in dialogues.

2.3.3 context-dep endent use of lexical knowledge: omission of heads

In everyday dialogues, any word or a sequence of sounds is not necessarily used as

registered senses in the lexicon; dialogues can b e p erformed heavily dep ending on the context

at hand. W e can imagine a question in a dialogue as follows:

Denwa-wo osiete? (Please tell me (the/your)phone(num b er)?)

It is not desirable to list ‘denwa-bangoo’(phone number) as a sense of ‘denwa’(phone) in

the lexicon. Why can we understand the sentence ab ov e? If we can restrict the number of

possibilities often dep ending on the context, we can only give information necessary for the

context. Such examples cannot b e treated without reference to contextual information.

W e have discussed three phenomena in which we should do something more than simple

retriev als of information given in the lexicon.

2.4 How resource situations are sp eci�ed and utilized | constraints on adnom-

inal clauses

Dialogue participants utilize several kinds of resource situations including describ ed sit-

uations, discourse situations, b elief states, etc. If the resource situation the sp eaker is

utilizing is easily identi�able, that is, the search cost is reasonably low, then taking it as

‘presupposed’, she intro duces items and/or prop ositions into discourse.

Generally sp eaking, adnominal clause has the following functions:

(1) Restriction: sp eaker introduces a new item designated by the head noun. Adnominal

clause restricts the prop erty or the set of the item.

(2) Identi�cation: Adnominal clause is a cue to identify the item in the discourse.

(3) Background Information/Statement: sp eaker supplies an additional or background

information with the adnominal clause.

Thus restrictive adnominal clause describ es the prop erty which holds in some (resource)

situation. However, how the sp eaker sp eci�es and utilize the resource situation?

F o x(F ox, 1990) rep orts that they �nd the following tendency in American conversation:

(A). Human head noun which plays ob ject role in the embedded clause tends to play ob ject

role in the relative clause

(B). Non-human head noun which plays sub ject role in the embedded clause tend to play

ob ject role in the relative clause

W e �nd that (A) holds in Japanese but (B) do es not. Thus we may think that (A) is

a universally strong constraint when sp eaker introduces a human into discourse. W e may

provide the following p ossible explanations:

(i) People are concerned with what kind of act the p erson do es or what kind of prop erty

she has,

(ii) Situations are classi�ed by the state of a�airs where p eople do es something

Another constraint we �nd is as follows:

(C) Linking by the sub ject in the adnominal clause makes easy to sp ecify a temp oral p oint

or some sp eci�c situation

Actually more than 90% of temp oral p oint designation with adnominal clauses have non-

zero sub jects or zero-sub jects co-referred with the sub ject in the main clause or with the

speaker/hearer.

W e �nd the same tendency in sub ject-head adnominal clauses. W e may think that these

data supp orts (ii).

References

F ox, B. A. and Thompson, S. A. (1990) ‘A Discourse Explanation of the Grammar of Rel-

ative Clauses in English Conv ersation’, Language, 66(2).

Hasimoto, M., W. Kuwahata, K. Murata, F. Aoyama and T. T onoike : ‘Some remarks on ways

to compile Japanese lexicon for computers’, In Pro ceedings of the International W ork-

shop on Sharable Natural Language Resources, 115-122 (1994).

Kishimoto H. and IMANI, I. (1994) ‘T ooi Setsuzoku Y ooho o o motsu \NI" no Ichi Bun-

seki’ (An Analysis of ‘NI’ with Co ordination Usage), Nagoy a Gakuin Univ. F oreign

Language Department Research Papers, 6(1).

SHIRAI, K. (1995) ‘Nihongo no Joken-bun: Johoron-teki Kanten k ara’ (Japanese Condi-

tionals: F rom Information-theoretic Perspectives), International Research Center for

Japanese Studies.

SHIRAI, K. (1995) ‘Japanese Conditionals and Sp eech Acts’, UPSG W orkshop, CSLI, Stan-

ford University .

SIRAI, H. (1994) ‘Constraints Based Grammar F ormalism for Japanese’, Europ ean Summer

Scho ol on Language, Logic and Information ’94.

SIRAI, H. (1995) ‘Nihongo ni okeru Shudaik a-bun to Kankeisetsu ni tsuite’ (T opicalized

sentence and Relative clause in Japanese), International Research Center for Japanese

Studies.

SIRAI, H. (1995) ‘Constraints on Discourse’, UPSG W orkshop, CSLI, Stanford University .

Pustejovsky

, J. (1991a). The generative lexicon. Computational Linguistics vol. 17, pp.

409-441.

Pustejovsky

, J. (1991b). The syntax of event structure. Cognition vol. 41, pp. 47-81.

Pustejovsky

, J. (to app ear). The Generative Lexicon: A Computational Theory of Lexical

Semantics. Cambridge: MIT Press.

T onoike, T. (1990). Gradabilty and Non-gradability of adjectives. Software Bunsho no

tameno Nihongoshori no Kenkyu(Studies of Japanese Pro cessing for Software Do c-

umentation):10, pp. 17-76. T okyo: IP

A. (in Japanese).

Keywords: adnominal clause, co ercion, context dep endency

, dynamic semantics, generative

lexicon, negation, presupp osition, resource situation