Causality and Poin t of View in Japanese Complex

Sentences

Hiroshi Nak agaw a, T atsunori Mori and Shin-ichiro Nishizawa

Dept. of Electronics and Computer Engineering

Y okohama National University

156 T okiwadai, Ho dogaya, T okohama, 240, JAP AN

e-mail: nak agawa@naklab.dnj.ynu.ac.jp

1. Introduction

The target of this research is semantics of a certain type of discourse including complex

sentences that express causality relations. Roughly sp eaking, general schema of causality

is that one event E1 causes another event E2. But lo oking more closely

, in cases that E2

describes a human activity

, there has to b e a certain p erson who is so in uenced by E1 that

s/he acts as describ ed by E2. W e show an example.

(1)

[�

exper i atama ga itai] no de,

head-NOM feel pain ] b ecause,

�

ag ent kusuri o nom-da.

medicine-ACC drink-P AST

‘�

ag ent to ok a medicine b ecause �

exper i had a headache.’

Henceforth �

ag ent

, �

exper i

, and �

patient mean zero agent, zero exp eriencer, and zero

patient, resp ectively .

In (1) our intuitive reading is that �

experi had so in uenced by her headache that she to ok

a medicine. As a result the main sub ject �

ag ent corefers with �

exper i

. By the interpretation

of this example, to identify a p erson who is heavily in uenced by the event describ ed by

the sub ordinate clause helps identify the referent of the agent of main clause. In sum, the

most imp ortant part of semantics of causality is to identify this in uenced p erson. In the

rest of this draft we mainly analyze Japanese complex sentences to know who comes to b e

this in uenced p erson by what kind of mechanism.

2. Examples and Observers

Let’s lo ok at a clause which has only a prop osition part like the following.

(2)

�

exper i atama ga itai.

head-NOM feel pain

‘�

exper i hav e a headache.’

It is well known that in (2) �

exper i only refers to the �rst p erson, namely the sp eaker when

(2) is assertive. The reason of this lies on the semantics of Japanese adjective itai(feel

pain). Basically in Japanese language this kind of internal feeling is to b e known only by

the exp eriencer herself. This gives us the reason why we have the intuitive reading of (1).

In (1) whole the sentence is describ ed from the viewp oint of sub ject of main clause, who is

usually the sp eaker of (1). Then the referent of the sub ject of main clause is the only p erson who can say ab out her internal feeling like having a headache. As a result �

ag ent corefers

with �

exper i

.

On the other hand, we have many Japanese predicates that do es not comply with this

restriction. F or example in

(3)

�

ag ent hasir-ta.

run-P AST

‘�

ag ent ran.’

�

ag ent can b e any p erson including third p erson. This contrast comes from observability

of event describ ed by the predicate. Hasir(run) is for physical action of running which is

easily observ able by outsiders. In contrast, itai used in (2) do es not hav e observability as

you know from example (1) and (2).

Of course there are many predicates lo cated inbetween hasir and itai according to their

observ abilities. F or example, odorku(be surprised) means an exp eriencer’s internal mental

state, but it also has a certain degree of observ ability from outside. Lo ok at the following

sentence.

(4)

[ Itumo kuuruna T aroo ga o doroi-ta] no de,

[ usually co ol T aroo-NOM b e surprised-P

AST ] b ecause

�

exper i bikkuri -sita.

b e astonished -P AST

‘�

exper i was astonished b ecause T aroo who is usually co ol was surprised.’

The zero sub ject of main clause, �

exper i

, intuitively

, do es not refer to T aroo. Therefore

�

experi should observe T aroo’s surprising. This is the evidence that odorku (b e surprised)

certainly has some degree of observabilit y .

T eram ura classi�es Japanese predicates including b oth verbs and adjectives into several

classes according to their observability

. Since there are many works for observabilities other

than T eramura’s work, we know much ab out it, but they are yet to b e formalized.

Now we know the clue to identify the p erson who is enough in uenced by the event of

subordinate clause to b e a play er of event of main clause. If a predicate of sub ordinate clause

does not have any observ ability

, the in uenced p erson is an exp eriencer of that predicate. If

a predicate of sub ordinate clause do es have a certain degree of observ ability

, the in uenced

person can b e not only a semantic role p osed by the predicate, like an agent, exp eriencer and

so forth, but also an observer. This results in ambiguity ab out the referent of the enough

in uenced p erson.

3. Multi-Lay er Structures

Another factor which contributes to identify an in uenced p erson in an event describ ed by

subordinate clause is the structure of clause. A clause generally has a multi-la yer structure.

F or instance, a prop osition part is embedded by a mo dality part. As for a mo dality part,

a sp eaker’s attitude towards the prop osition is emb edded by a sp eaker’s attitude towards

hearers. This kind of multi-layer structure is formally treated by JPSG, HPSG, and so on.

Each layer may introduce a new semantic role like a�ecte e in intransitive passivization, or

a discourse role like observer whose de�nitionis given b elow.

(5) De�nition: The role observer of the event or state refers to a p erson who observes

that event or state from outside.

By this de�nition observer refers neither to the exp eriencer of state nor to the agent of the

even t. T aking into account this muti-layer structure, the main question is from which layer

a role corresp onding to the most strongly in uenced p erson comes. As the answer for this

question, we claim that a role intro duced by the outermost layer b ecomes referring to the

most strongly in uenced p erson. This p erson turns out to b e the most salient p erson in the

succeeding part that corresp onds to the main clause in case of complex sentences. Therefore

we call this role \most salient referent" or msr in short hereafter. Of course the notion of

msr corresp onds to the strongly in uenced p erson by the event describ ed by the sub ordinate

clause.

(6) Claim: A role introduced by the outermost layer b ecomes the most salient referent:

msr.

This claim couldn’t b e proven logically

, however the outermost layer is regarded as the head

of clause at least syntactically and at most linguistically

. If we take the outermost layer as

a semantic head, the role introduced by that layer is to refer to the most salient referent.

Therefore Claim (6) naturally follows. W e will show several examples to ensure Claim (6).

(7)

[�

exper i kowak at-ta] no de,

feel danger -P

AST b ecause

�

ag ent mou ika-nai.

any more go-NEG

‘�

ag ent will never go there b ecause �

exper i felt danger there.’

In (7) msr of sub ordinate clause corresp onds to �

exper i b ecause kowai(feel danger) has no

observ ability

. Then the zero sub ject �

ag ent of the main clause corefers with �

exper i who

corresponds to msr. This reading coincides with natives’ intuition. But in the following (8)

things are di�erent.

(8)

[[�

exper i kowa ] -gat-ta ] no de,

b e scared gar-P

AST b ecause

�

ag ent mou ika-nai.

any more go-NEG

‘�

ag ent will never go there b ecause �

exper i b ehaved like feeling danger there.’

1

In the intuitive reading of (8) �

ag ent do es not corefer with �

exper i

. This is b ecause gat which

is a past form of gar is used as verbal su�x of kowai. Gar means \b ehav e like ..ing" and

introduces an observer of that b ehavior. By the ab ove mentioned intuitiv e reading, the msr

comes to b e the observer introduced by gat which is the outermost layer of sub ordinate clause,

because there is no other explicit role other than �

exper i and observer in the sub ordinate

clause.

1

Henceforth, in example sentences [ ] shows a multi-layer structure. F or instance, [[A]B] means A is

embedded by B.

Esp ecially in Japanese language Claim (6) always holds. On the contrary

, in English

this claim is a go o d default rule to interpret complex sentences, but, of course, it has some

exceptions. An example for Claim (6) is the following.

(9) ? Bill to ok a medicine b ecause he lo oked like to have a headache.

Since \lo ok like" introduces an observer, the sub ject of main clause can only b e interpreted

as the observer. Then \he" of the sub ordinate clause should not refer to Bill. Howev er

the commonsense that a p erson taking a medicine must b e the p erson who has a headache,

contradicts the exp ected reading of the previous lines. Thus the awkwardness of (9) is

accounted for.

Auxiliary verbs make mulitiple emb edded structure like \might have b een" or \-rare-ta-

rasii"(passive-past-seem). In this multiple embedded structure, at least in Japanese, still

Claim (6) holds. Lo ok at the following example.

(10)

[[[[�

exper i kane o hosi ]

1

-gar ]

2

-are-ta ]

3 rasii ]

4

money ACC wan t -P

ASS-P

AST seem

no de, �

ag ent

�

g oal yar-ta.

b ecause give-P AST

‘�

ag ent gave �

g oal money b ecause �

g oal lo oked like to b e asked money by �

exper i

.’

The situation describ ed by this Japanese sentence is this. 1) �

exper i showed a sign that

�

experi needs some money

. This is expressed by [:::]

2 part. 2) This sign is intensionally

intended to a certain p erson corresp onding to �

g oal

. This is expressed by �ar e � ta]

3

. 3)

Then �

ag ent somehow came to know the situation of 2) by rasii(seem)]

4

. Note that the

referent of �

ag ent has not b een intro duced till [:::]

3

�nished. Actually the referent of �

ag ent

is intro duced by the auxiliary verb rasii. Then �

ag ent gave �

g oal money

. The referent of

�

ag ent is to b e msr of sub ordinate clause. As you know from the intuitive reading of (10),

msr is the referent introduced by the outermost layer of sub ordinate clause in this case, to o.

This is exactly what (6) exp ects.

4. Implementation

W e implemented the Japanese language understanding system based on the theory we

developed in this research. Our system consists of 1) morphological analyzer JUMAN, 2)

parser where syntax rules are basically Gunji’s JPSG, and 3) constraint solver which we

developed. Our observ ations describ ed so far are formalized as constraints in forms of logic

programs and used by the constraint solver. By this system a fairly big p ortion of Japanese

complex sentences conjoined with \no de" are automatically understo o d.

Keywords: Japanese, complex sentences, p oint of view, causality