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Ahstract

The goal of this work is to make human-machive interaction in natural language smaath and
efficient. To realize this, the machine has to generate natural language sentences which are understood
by users most easily. And it is important for this understandability that each sentence is appropriste
to the conversational situation at the time of its utterance. In this paper, we will shed light on
this appropriateness and consider how we can farmalize the method tu generate such appropriate
sentences, First, we will define such appropriateness, second we will discuss some surface features of
Japancse sentences and consider how people decide to add such features to his sentences depeading
on situational factors. Then we will show briel methads of deciding to add suitsble surface {eatures
to sentences in suitable situation. Finally, we will show an implementation of « conversational system
which adopls these methods.

1 Introduction

O a conversational system which has some purposes and communicates with people{users) cooperatively
i soree natural language to achieve that purposes, it is important that the system makes the conversation
with users as smooth as possible. And this enables the system to run effectively. To realize this aspect,
such system has t

(1) terpret user's inpul sentences correctly, and grasp his true intention;

in order that the svstemn ean deal with conversations similar to which people make, the system s
Lo grasp their e inteation. Both the formalization and recognition of the speaker’s wlention are one
ol the major problems in the fields of luguistics wud AL The problem about fonnabizing the speaker’s
e tion boas Teen dendt with I;'.‘" the 51,”{-]; act Ltheories [f‘;curl 1'?”_5".]1 and 1lie Iﬂ'nhh'ln aloosut Iﬂlil]j{]liiillg
it hins Been dealt with by the plan-goal approaches {Allen 1983] based or the speech act theones.

{21 decide the system’s own response in accordance with its purposes and user’s true intention;
After interpreting user's input sentence, the system has to decide its own response. One of the criteria
for deciding it is te choose one response which will realize its purposes as fast as possible. And one of
the necessity conditions for deciding it is (o have some accordance with user’s troe intention which have

been interpreted just belore,

(3) show the response in n natural language expression which users can understand most casily.



Finally, the system has to show its response in some natural language form. And il is a desirable
aspect that users can easily understand the system's expression from the standpoint of continuation of the
conversation, If this aspect is not realized, users may misunderstand the system’s sentence, the system
and users must have further conversation in order to remove their misunderstanding, which decreases
efficiency of whole conversation.

The system can do these Lthree things only when it can refer to conversational situations at each point
of the conversation. That is, to recognize user's true intention {rom their sentence, it is necessary to take
account of the things which have been understood from the previous conversation. And the system has
to decide its own response based on the facts which had been recognized in the previous conversation.
And to show its response in a natural language expression users can easily understand, it is necessary
lo consider what had been communicated and what kind of expression had been used in the previous
conversation.

In this paper, we will argue (3) of above points. In other words, we will consider, when the system
has recognized user’s true intention correctly ((1) has been done) and has decided its response((2} has
been done), how the systemn should express its response based on conversational situations at that time.
To say more concretely, we are going to discuss

(a) what kind of factors in conversational situations should be parameterized for deciding the expression
of its response and

(1) how are they used for deciding the expression.

Section ? of this paper sheds light on the appropriateness of the expression which people generate
in a conversation. The appropriateness is defined from the viewpoint how easily people can understand
that expression. In section 3, we consider some surface features of Japanese sentences and how can
people decide to add these features to sentences appropriately, This appropriateness is evaluated in the
meaning we defined at section 2 and the methods arc lormalized in the form we stated abiove — some
situational factors are nsed for deciding some surface features of Japanese sentences. Section 4 is related
to implementation of these methods. Finally, seclion 5 surnmarizes this paper.

2  What is appropriateness?

What kind of scotences are casily understood by people? Can we define concrete conditions for such
sentences? Grice [Geice 1976! stated a principle and some maxims for cooperative conversations. These
were deseribed as rules whicl must be obeyed by all participants in a cooperative conversation. Hut these
cian be seen as the conditions for sentences in a conversation to be understood easilv. In this paper, we

define some conditions below which are a little bit concrete version of Grice's and which refer to levels of
surface cXpPressions.

The surface expressions of sentences in a conversalion sliould
{1} be consistent with whal has been said belnre (corresponds to the Maxim of quality},

Do not use expressions which are inconsistent with the things which has heen remarked and
understand each aiher so far.

{11 offer as much information as to desciibe what one really wanls o say (voresspondds Lo the Maxin
ol quantity],

o not wse expressions which offer more or less information than is required.

(1) have some relations to what has been said before{corresponds to the Maxim of relation), and
"oouse cxprossions which clearly shows some relations to the conversation sa far,

{4) be clear{corresponds to the Maxim of manner).
Do not use anbiguons expressions and do use as clearer expressions as possible.

We don't argue whether Grice's principle and maxims are valid or not. Throvgh this paper to the

ond, we think of those sentences which suit these conditions above ns “appropriale” sentences conceining
Lo conversatinnal situstions,



3 Considerations to some linguistic phenomena on Japanese

In this section, we will think about some surface features of Japancse sentences and consider some
relations between these features and conversational situations through the analysis of the related linguistic
phenomenn. We will also consider in what situation, what kind of surface [catures sentences should have
in order Lo satisfy the “appropriateness condition” stated in section 2. We deal with three categories of
surface features of Japanese sentences here. They are

o styles, topicalizations and word-order variations,
s connectives, and

s some referential expressions and ellipsis.

3.1 Styles, topicalizations and word-order variations

When we want to say somelling, there are many surface expressions which describe what we want to say
correctly. For example, when we want to ask someone where he manufactures some certain products, we
can choose any sentences written below to express what we want to ask.

(1} seihin-wo doko-ide  seizonshimasu-ka?
products-ACC where-LOC manufacture INT
Where do you manufacture the products?

(2} seihin-wo seizousurn basho-wa doko-desu-ka?
products- ACC manufacture place- TOP where-COP-INT
Where is it that you manufacture the products?

(3) sethin-wa doko-de  seizoushimasu-ka?
products-TOP where-LOC manufacture-INT

As for the products, where do you manufacture these?

(4) doko-de  seihin-wo seizoushimasu-ka?
where- LOC products-ACC wanufacture INT
Where do you manufacture the products?

The sentence (1) and (2) differ in their styles. For convenience, we call the siyle the sentence (1) has
“doushi-bun” (which corresponds to normal Japanese sentences in which the main verb is located at the
end of the sentence), and the style the sentence (2} has “meishi-bun” (which corresponds to the eleft
sentences of Faglish), In the sentence (3), accusative case “products™ is topicalized and loeated at the
beginning of the sentenes, and in the sentence (17,1t s also located at the Leginning of e sentenee bl
is ot topicalized, And between the sentence (1) and (4), their word-orders are different. We will think
of these differences and how these dilferenees e related to the “appropristeness conditions” stated in
‘-’.rﬂr‘1,:|r||:'| '_-_I

Let's see the examples demonstrated helow one by one in arder 1o clarify the points,

DFheagh Uiis pagien, sooe sldpevintinns to express Japaneae postposations aoe used  They ate,

Ju U,?l[ nnmnative,

f‘l{:r{_: At usative,

Ll cpenivive,

PART postposition which sepresents part-of relation,
DO dacative,

1 [:.”: prestpeosition which nrks tapicalization,

INT  postpositivn wlich expresses interrogative mnaad,
COF enpula,

CON wcosrdinating conjunctian, smd
COMPeomplimnentizes.



(5) keisanki-no memori-wo amerika-de seizoushimasu.
{wa) (de-wa)
computer-PART memory-ACC America-LOC manufacture
(TOP) (LOC-TOP)

I will manufacture memories of computers in America.

(6) krisanki-no memori-wo  seizousuru basho-wa amerika-desu.
computer-PART memory- ACC manufacture place: TOP America-COF
The place where [ will manufacture memoriex of computers is America.
{1t is America where I will manufacture memories of computers.)

(7) keisanki-no memori-wo amerika-de seizoushimasu-ka?
(wa) {de-wa)
computer-PART memory-ACC America-LOC manufacture-INT
(TorP) (LOC-TOP)

Will you manufacture inemories of computers in America?

(&) kelsanki-no memori-wo  seizousurn bushio-wa amerika-desuka?
computer-PART memory ACC manufacture place-TOP America- COP-INT
Is the place where you will manulacture memaories of computers America’
{Is it America where you will manufacture memories of computers?)

(4) keisanki-no memori-wo doko-de  seizoushimasu-ka?
(wn)
computer-PART memory-ACC where-LOC manufacture-INT
(TOP)

Where will you manufacture memories of computers?

(10) keisanki-no meaomori-wo  seizousuru basho-wa doko-desu-ka?
computer-PART memory-ACC manufacture place-TOP where-COP-INT
Where is the place in which you will manufacture memories of compulters?
(Where is it in which you will manufacture memories of computers?)

Sentences (5),(7),(9) are “doushi-bun”s and sentences (6),(8),(10) are “meishi-bun”s. [irst, we con-
sider the difference hetween “doushi-bun™ and “meishi-bun” on declarative sentences.
to mean exactly the same thing, but their true meaning are slightly different because of the dillerence of
styles. {5} insists that the specilic event in which the speaker manufactures the products is true. Wihile
(i) insists that the place where the speaker manufactures the products and America are the same. That
Kind of difforence is clarified if vou imagine the situation in which one wants to manufacture the products
in America and England. 1n such situation, it is possible to use such expressions as helow.

Koisanki-nn memari-wer anerika-le  solzoushinnesa.
coperpasber- DA T meroon v ACC Apeniea-LOC manafactiee

I owill manufactars menories of computers in America,

Leisanki-no e i-wo  unerikn-to igiriso-de sizosiinnsn,
computer-PA I memory- ACC America CON Eungland-1,0C manufacture
T will manufacture memoies of cornputers in America and England,

} and (6] scem

keisanki-no moemori-wo  seizousurn basho-wa amerika-to  igirisu-desa.
computer-PART memorv-ACC manufacture place-TOF Awmerica- CON England-COT
The places where T will manufacture memorics of computers are America and Fingland.
['I'liese are America and England where 1 will manufacture memories of computers.)

But (6) is not suitable for this situation. Because, “The place where | will manufacture memories of
computers” and “America” are not exactly the same. And in (G), “kewsanki-uo memori-wo seizousury



basho(the place where 1 will manufacture memorics of computers)"” is topicalized, so we can recognize that
the place is old information, i.e. someone has already referred to such place in the previous conversation.
To say more clearly, only in the situation in which someone has already referred to the place where
someone would manufacture memories of computers, he can use the sentence (G} as an appropriate
expression. On the other hand, (5) does not have such limitation.

Next, let's think about (7) and (8). On such yes/no-questions, there is an essential ambiguity — what
does the spenker wants to ask? For example, there are several possible interpretations of (7):

« Will you manufacture memories of compnters or will you manufacture other things?

e Will you manufacture memories of computers in America or will you manufacture them in other
places?

o Will you imanufacture memories of computers in America or Won't you manulacture them in Amer-
7

ica’
Ordinary, one can change the order of postpositional phrases(IPPs) or topicalize some PI* to make it
clearly that what he really wants to ask. Then, whal is Lhe relationship between this kind of ambiguities
and these linguistic methods{ topicalizations, word-order variations)? Since (7) has two P'l*s, we can make
those sentences below from {7) by changing the order of PP’s or topicalizing these PPs.

(11} keisanki-no memori-wa  amerika-de  scizoushimasu-ka?
computer-PART memory-TOP America-LOC manufacture-INT
As for memuories of computers, will you manufacture them in America?

This means that “will vou manulacture memories of computers in America or will vou manufactore
¥
them in other place™,

(12) keisanki-no  memori-wo  amerika-de-wa  seizoushimasu-ka?
computer-PART memory-ACC America-LOC-TOP manufacture-INT

As for Anierica, will you manufacture memories of computers there?

This sentence is appropriate only in the sitnation in which the speaker and the hearer know that the
Learer will manufacture memories of computers at least in one country except for America, or that he
won't manufacture them at least in one country except for America.(latter is more ordinary)

It means that “although you won't manufacture in that country, will you mamufacture in Aner-
ica?" (this “wa” should be recognized as “contrastive-"wa"")

(13) sunovika-de-wa kotsunki-no niemori-wo  seizoushinasn-ka?
Anterica-LOCTON computer-PART mewory- ACC manulacture-INT

As for Amerien, will you manuficture memaories of comgaters theee?

This means “will vou mannfacture wemeories of computers in America or will vou manafactnre the
ather prodinets i Aperaeat”

e is presupposed dhat the heaer will i faectare soanething o Ameriea

CUE) anperiko-de keisanki-no micinori-wil seizoushinmsn-ka?
Auperica 1O computer-PART memory-TOF manufacture-INT
As for memories of computers, will you wanufacture them in Awerica?

The meaning of this sentence is the same as (1)

Chr, this sentence is appropriate only in the situation o which the speaker and the hearer know that
the hearer will manufacture at least one product except for memories of computers in America, or that
he won't manufacture al icast one product excepl for memories of computers in America.(latter is more
ardinary ] In this case, this sentence means that “although you won't manufacture the other products,
will you manufacture memories of computers?”.

al



(15) keisanki-no memori-wa amerika-de-wa  seizoushimasu-ka?
computer-PART memory-TOP America-LOC-TOP manufacture-INT
As for memories of computers and as for America, will you manufacture them there?
As for memories of computers, will you manufacture them in America in contrast with any otler

conntries?

This sentence is appropriate only in the situation in which the speaker and the hearer know that the
hearer will manufacture memories of computers at least in one country except for America, or that he
won't manufacture them at least in one country except for America. (former is more ordinary)

It means that “although you will manufacture in other countries, will you manufacture in America?”.

It is presupposed that the hearer will manufacture memories of computers somewhere.

(16) amerika-de-wa  keisanki-no  memori-wa seizoushimasu-ka?
America-LOC-TOP computer-FART memory-TOP manufacture-INT
As for America and as for memories of computers, will you manufacture them there?
As for America, will you manulacture memories of computers in contrast with any other products
there?

This sentence is appropriate only in the situation in which the speaker and the hearer know that
the hearer will manufacture at least one product except for memorics of computers in America, or that
he won't manufacture at least one product except for memeories of computers in America{former is
more ordinary) Tt means that “althongh you will manufacture the other product, will you manufacture
memories of computers?.

It is presupposed that the hearer will manufacture something in America.

According Lo above examples, we can understand that the PP which is topicalized and moved to the
beginning of the sentence takes a role in the presupposed event. And what the speaker wants to ask is
rlear in the sentence some PP of which is topicalized, becanse its presupposed facts become more obvious.
On the other hand, the PP located in front of main verb is the sign of what the speaker wants to ask,
but if the PP that is located in front of main verb is topicalized one, the situation may be changed.
Although we can recoguize it as such sign by interpreting “wa” which marks that PP as “contrastive-
“wa" ", (Especially in (12}, we can only interpret this way) To sum up, when one utters yes/no-question
in “doushi-bun" style, he can hold the sentence appropriate by topicalizing some PP or changing the order
of PPs in relation to the presupposed facts at the time of the utterance. On the other hand, in (8), the
:prrnlrrrr verifies the equauty between “the phu‘.r. where o will inanufacture memories of Eﬂll't'ﬁ‘nllcr.'i" and
“America”, so he presupposes that “there is a place where you will mmanufacture memories of computers”
and also that “you will manufacture memories of computers”. Therefore we can't interpret this sentence
as Lhe speaker asking sormenne whether he will manufacture or not, and there is no ambiguities at all that
what the speaker wants to ask., That is to say, in (7), the speaker verifies whether a specific event s true
or not, ur whether a specitic role is valid to let a specific event be true, but in (R), he verifies the equality
between two objects, We can understand this difference well by considering the situation e wiich the
fearer will manufacture memories of computers in Ameriea and FEngland. Tn such situation, each paic of
iprestion-response descrilied below is approperiate.

: keisanki-nn moemoari-wo  ainerika-de  scizoushimasu-ka?
computer-UART memoryv-ACC America-LOC manufacture-INT
Will yor snannfacture memories of computes in America?

Av had, amerika-to  igivisu-de  seizoushimasu.
yves, America-CON England-LOC manufacture
Yes, I will manufacture then in America and England.

(). keisanki-no memori-wo  seizousuru-basho-wa amerika-desu-ka”
computer-PART memory- ACC manufacture-place-TOP America-COP-INT
1f.“'.- t!H'! []]i’l{'!‘ Wllf'f{"‘ :r'{'lll 'l'f'j“ [I'Iﬂl:ll]rii[:hll'f': [II.‘I'!II'Il'?'I.'ir‘!i ﬂ{ f.ﬂll'll!'ll'.{‘!l'ﬁ- Aﬂlﬁri’:ﬁ-?

i(Is it Ancerica where you will manwfacture memories of computers?)



A: iie, amerika-to  igirisu-desu.
no, America-CON England-COFP

Mo, these are America and England.

Finally, let's think about differences between (9) and (10} which are both wh-questions. There is
also a difference between (9) and (10) which we have already considered in the case of yes [no-questions.
That is to say, in (9), the speaker wants to ask where it is which makes the event that the hearer will
manufacture memories of computers true, but in (10), he wants to ask where it is which equals to the
place where the hearer will manufacture memories of computers. This difference will be more clear when
you look some examples below.

Q1: keizanki-no memori-wo  doko-de  seizoushimasu-ka?
computer-PART memory-ACC where-LOC manufacture-INT
Wiere will you manufacture memories of computers?

Al amerika-de  seizoushimasi,
America-LOC manufacture
1 will manufacture in America.

2 hoka-no hasho-de-mio sore-wo  seizoushimasu-ka?
other place-LOC-also these- ACC manufacture-INT
Will you manulacture them in any other country?

A2 hai, igirisu-de-mo seizoushimasu.
ves, Ingland-LOC-also manufacture
Yes, I will manufacture in England, too.

i} keisanki-no memori-wo  scizousuru-basho-wn doko-desu-ka?
computer-PART memory-ACC manufacture-place-TOP where-COP-INT
Where is the place in which you will manufacture memaories of computers?

Az amerika-to  igirisu-desu.
America-CON England-COP
These are America and England.

Let's consider the sentence {17) together.

(17) krisanki-no memaori-wo  dokoka-de seizoushimasu-ka?
computer-PAIRT memory- ACC somewhere-LOC manufacinre-IN
Will yon manulicture memories of computers somewliere and where is it?

Wi e terpret (17} as either yes foosquestion or wleguestion, Thwe mterpiet it as yenj it puestion,
what the spraker wants o ask is whether the event one will manulacture memories of computers is troe
e mot s A G we interpret e whoquestion, s eaniog s the s as thit wf 1] Pewimsa ool this
ambiguity, of the speaker wses the septence Tike (17 he can ask wlether the event sleseribaed e dhie
setttenee bevonnes Lroe or ned anced of s true, e e adae ask wlere dowes it becuine trae, wlenn oloes gt
Become e, what role s required for the event to becowe true, and o o To say more, in (171 of
vontse 10 s not presupposed that the earver will manufactore memories of computers

Sa far, we have considered the differences hetween “doushi-bun" style sentences and “meishi-ban™ style
septences. And we have also considered the relationship between such differences and surflace {eatures of
the sentences - - word-order variations and topicalizations, We conclude that when the speaker decide

e expressions, his decision depends en those situational factors which are deseribed below:

1-a presupposed facts relating to the event which the speaker wants to describie, and
I-b the point which the speaker wants to ask or insist on in the event which he wants Lo describe.

If one does not decide them depending on these factors correctly, he may make sentences which are in-
appropriate 1o the conversational situation. For example, e may say “kelsanki-ne memori-wo seizousurn



basho wa doko-desu-ka?(Where is the place in which you will manufacture memories of computers?)" in
the situation where the hearer has no intention of manufacturing memories of computers.

3.2 Connectives

Connectives, which are located at the beginning of the sentences, are used for expressing the relationship
between the previous conversation and the present utterance. For example, connectives like “tokorode(by
the way)", “sate (well)" are used for changing formerly discussed topics to the new one, connectives like
“soredewa(if s0)", “sorede(then)” are used for maintaining formerly discussed topics or entering into
details of these topics. For making the relationship between the previous conversation and the present
utterance clear, it is necessary to use suitable connectives in the utterance in suitable situations. Then,
what kind of situational information motivates the making of “connective-added” sentences? There are
iwn aspect of the relationship which the present utterance has in the conversation. They are:

A. relationship between the speaker's(onc's own) utterance just before and the present utlerance and

8. relationship between the hearer's{the other's) utterance just before and the present utterance.

The relationship whicli belongs to the category A comes to the surface when one participant(the
speaker) has continued to take the leadership of the conversation. In ordinary question-answering conver-
sation, the questioner has continued to Lake the leadership and repeats the pair of “question-and-answer”
utterances. In such situation, the questioner chooses a question from his prepared questions one by one
depending only upon his purpose. So, the relationship between the question he made just belore and
the present question is projected to the relationship between the utterance he made just before and the
present utberance. On the other hand, the relationship belongs to the category B comes to the surface
when the conversalion go in the direction which the speaker doesn’t expect. When the other's answer js
not suflicient for his question, or when it 1s incorrect, or when the other says that he wants to take the
teadership of the conversation, the speaker should make some untypical conversation. For the first case,
the speaker should say that “please describe in details.”, for the second case, he should say that “you are
wrong, because... and please answer it correctly.”, and for the last case, he should reply to the other's
reauiest. Insuch situalions, the speaker should understand the other's true intention and the relationship
Letween the previoos conversalion and the present ullerance depends on how the speaker decides his
mtention and content of response according to the other's true intention. Let's think about an example
Lelow:

1 keisanki-nie mmernori-nikansurn Wokkyo-wo tsukatteirn-no-desn-ka?
camputerPART memory-concerning  patent-ACC use-COP-INT
Have you used the patent concerning memories of computers?

Al haa.
Ny
Yes,

O sovede, sonactokkyo-wa zenbude nanken-desu-ka?
then the-patent-"1'OF  all how many-COPINT
Then, low micny e Lhe patents meoall?

Vv ik kon=alis.
une-COJ

one,
<3 seredewa, sono-tokkyobangou-wa irete-kudasai.
o the-number of the patewt-TO mput- please

Then, please input the nnmber of the patent.

AL nihontokkyo2312203.
Japan pafent 2312203
Japan palent 2512200,



Q4: tokorode, keisanki-no memori-wo seizoushiteiru-basho-wa doko-desu-ka?
by the way computer-PART memory-ACC manufacture-place TOP  where-COP-INT
By the way, where is it in which you have manufactured memories of computers?

Ad: nihon-de seizoushi, nilion-to amerika-de hanbaishiteiru.
Japan-LOC manufacture Japan-CON America-LOC have sold
we have manufactured in Japan and sold in Japan and America.

Q5: sousuruta, amerika-ni  yushutsushiteiru-no-desu-ne?

S0 Ameriea-LOC have exported-COMP-COP-INT
So, is it true that you have exported it into America’

A5 hal.
yes

Yes,

Tn above example, from Q1 to Q4, the relationship in the calegory A came to the surface of the con-
versation and connectives like “sorede”, “soredewa”, “tokorode” were appearcd. That is, Lhe questions
repeated questions in accordance with his purpose, and he maintained topics{“sorede”), or he entered
into the details(“soredewa”), or he changed topics(“tokorode™). But at Q5, because the answerer had
said more than had been required, the questioner confirmed the result he inferred from the answerer's
remarks(il one manufacture some products in Japan and sells them in Japan and America, probably it
is true that he exports it {rom Japan to America). In such situation, the category B's relationship came
to and conunective “sousnrulo’ was added to the sentence.

To sum up, when the speaker decides whether hie add connectives to his utterance or not and decides
what kind of connectives he add, he depends on two situational factors:

2-a the structures of his prepared topics, and

2. b how does he decide his intention and contents of his utterance in accordance with the other's true
intention Just before,

3.3 Some referential expressions and ellipsis

When prople make a conversation, they use many referential expressions cach of which is apprapriate to
conversational situations at the time of their utterance and they use ellipsis which is also appropriate at
that time, Tn this section, we will discuss how we decide referential expressions to some referents, how we
decinle to use ellipsis. And we will also discuss what kind of situational factors are used for snch decision.
First, let’s Uhink about ellipsis. In real conversations which people make, the participants hardly offer
mare information than is required. This is quite so when one is asked and e replies. Far example, when
.'|,'LI1| e i\.\l’:f'lil

“Where are vou going to see the movie?”
iy anare grslimary Leoreply

“Shabmval”

“Shigukn”
than to reply

“I'mogoing Lo Shinguka”
or

“I'm going to Shibuya to see a movie.”



But if you know that the questioner doesn't know what movie you are going to see and you think
that he wants to know the movie, you ordinary reply,

“I'm going to Shinjuku to see “Rocky-4"."

which has more information than is asked. That is to say, when one replies to some question, it's
ordinary to say only what he is asked., And he offers more information if the information has a enough
reason to be uttered in the situation at that time. This is so not only in this case(question-and-answer
case] but also in any other case. (It corresponds to Grice's "maxim of guantity") Therefore, deciding
the use of ellipsis to some referent is reduced to examine whether il has enough reason to be uttered,
And if there is no reason to be uttered, one can realize an appropriate utterance by using ellipsis to that
referent. There are many reasons {or some referents to be ultered such as:

o referent which is a central topic in Lhe conversalion,
¢ relerent which has never been uttered in the previous conversation,

s referent which is central role in the situation corresponds to the speaker’s utterance.

. . ' . : .
Il a referent is not omitted from one's ullerance, it can be referred in several types of expressions.
These types are:

(1) pronoun,

(2) specifier-added expression{“sono-tokkyo"(“the patent” or “that patent"),“kono-hite”(“the man” or
“this man”}, elc.),

(1) proper noun,
(4) commen noun,

(5) expression with relative clause

Probably, the speaker chiooses one of these types of expressions for vach referent, which is the most
suitable to the situation at that time. Then, what is the relationship between that choice and conversa
tiomal situations?

At first, we will consider type (1) and (2) cxpressions. Generally, there are several types of tie way
Lo relor by nown phirases,

- - specific reference - . — uniqure reflerence

|

= = genenie referenes

rl'i“""ai:l'." |f|': rf'r"_rr'”('r'
The sentenves helow are examples of these types of referring.

{15) sono-tokk yo-wa hoku-ga kakimmashita,
che-patent-TOM  LNOM  wrote
The patent, T wrote.

v tokkyo-wa aru-ittei-ne kikan-weo sugirn-to  mikou-ni-narm,
preitent- 10 some-fived duration-ACC pass-COM nou eflective bocune
Fatents will be non-efflective after some periad,

(20) wareware-wa ichinen-ni  ikken tokkyo-wo kakanakereba naranai.

we-T0T ane year-per one  patent-ACC write- must
We st write one patent per year.

10 —



In (18), “sono-tokkyo(the patent)” refers to some specific patent which the speaker wrote, in (19),
“tokkyo(patents)” refers to generic class of patents. And in (20), “tokkyo(patent)” refers to one non-
specific patent. That difference comes from the difference of the way how the speaker grasp these referents.
And the specifier-added expression is only used for unique reference.

Mareover, all referents should be identified by the hearer, there are several types of context which the
hearer can use [or that identification process. They are:

[-- — Tlinguistical context
—————— non-linguistical context direct
_ indirect{commonsense, mutual belief)}

Referential expression which refers Lo a referent in linguistical context is vrdinarily called “anaphora”,
and which refers to a referent in non-linguistical direct context is ordinarily called “deixis”. Specifier-
added expression can nol be used for any referents in non-Lnguistical indirect context. And when the
hearer identifies the referent and he chooses a candidate from these cantexts, he will chioose one which has
been introduced into the context most recently. To say reversely, the speaker uses referential expressions
considering the hearer's processes of identification of the referent. It conclides that when the speaker
uses referential expression, he decides the expression depending on how recently its referent has been
introeduced into the context.

Next, let's consider type (3).(4) and (5) expressions. The way to decide which type of these expressions
the speaker uses mainly depends on how le grasps the relerent and whetlier there is an indication act
or not. It is generally accepted that all proper nouns indicate referents specifically which are in non-
linguistical indirect context. So when the speaker uses proper noun to refer to the referent, there is an
obvious indication act by him and he grasps the referent as an unigue and specific object. On the other
hand, when he uses comumon noun to refer to the reflerent, it may not be so. It is not decided from the
referential expression that how the speaker grasps the referent and whether there is an indication act
or not. It depends on the conversational sitnation. And noun phrases with relative clauses gnarantees
that there is some identification act by the speaker if the relative clanses are used restrictively. But it
is not decided from only referential expression that whether these arc used restrictively or not. It needs
some information contained in the conversational situations. To say reversely, from the standpoint of the
speaker, if he wants to indicate sowe object by a referential expression{i.e. if there is an indication act}.
he wants the hearer to identily the object correctly. Therelore, to communicate such intention to the
hearer and to let the hearer recognize that, the speaker should use such referential expressions as express
the existence of the indication act clearly. 1 it is realized, the speaker can make more clearer sentences
in the scnse of Grice's maxim of manner. As a result, we have a general criterion, which defines the way
to choose referential expressions, that when one wants to indicate somie oliject, he should choose such
referential expression as expresses the existence af the indication act more clearly.

We briefly summarnize the points discussed liere, Tn deciding which type of referential expression e
spieaker shionld use, e has to consider some situational factors deseribed Dhelow:

boaowhether there is an indieation act by the speaker or net,
Sobe Do ddoes thee speeakoer s Lhre relerent,
J-¢ what type of context does the referent are i, and

d-d how recently hias the referent been mtroduced into the context.

4 Tmplementation and some example

We are now making researches into a conversational system, which is named “ToR". Its entire view is a
kind of computer-aided documentation systent which supparts people to make a contract, This system



makes a conversation with human(hereinafter called USER), extracts USER's intention and request,
interprets them as contracting conditions and finally makes a form of coniract. Now we have developed
a prototype of the system(hereinafter called ToR) and what we have argued in the previous sections
are applied to the interface of ToR which makes a conversation with USER in Japanese. To say more
concretely, when ToR offers its response on the CRT-display to USER, ToR considers the conversational
situation at that point of time to make sentences which USER can understand most easily. In this section,
we will state how ToR makes sentences relating to what we have discussed in section 3. In 4.1 we will
describe how to represent the information about conversational situations. In 4.2, we will describe the
[ramework and the methods to decide three surface features, which are discussed in section 3, based on
that information. And we will briefly look over the implementation of Toll in 4.3. Finally, in 4.4, we will
demonstrale some example and explain how ToR runs according Lo the example.

4.1 Representation of the information about conversational situations

In ToR, the contents of USEIUs utterances, the concepts about contracts and the contents of Toll's
uiterances are all represented in LAST(LAnguage based on Sttuations and Types), which is a kind of
knowledge representation language based on Sitwation theory |[Barwise 1987] and it has major funclions
requisite for making a conversational system. |Yasukawa 1987] On ToR, the facts which are recognized
through the conversation with USER are registered into LAST database. For example, when USER says,

uchi-ga ICOT-no tokkyo-wo tsukatteiru.
we-NOM 1COT-GEN patent-ACC have used

we have used the ICOT s patents.

Lhe instance of a situation type, where UUSER s used patents which are owned b} ICOT in order to
manufacture and sell something, is registered into the database as a fact. Figure I shows such instance
of a situation type.

X = use(agt:S1,0b):0,purpose:P),

Y = export{agt:52,0hj: 0]},

51 = USER,

52 = ICOT,

0 typeol patent,

I' Lypeol product.

registered objects — [X,V,51,52,0,F]

Franre 12 LAST expressions registered into the Jatabage
Aud the comtents of Talt's response (o USER are also represented in aset of intermediate expressions of
LAST e, expessions not segistered in the database). lor instance, the content of an etterance winel

15 described Lelow

ICOT-no tokkyo-wo tsukatte, keisanki-no memori-wo  seizoushiteiru,
TCOT-GEN patent-ACC use computer-FART memory-ACC have manufactured
]:i'l-'l'i‘ HFHI'H"E’ICIL'I['E"({' INamories U:l- Cf_’lllll'lllfl.'r“i tIH.IHJ:’J TL‘-‘(]T“\ Flﬂtﬁ']ﬂ‘\

is represented in a set of intermediate sxpressions of LAST described in Figure 2.

So, the information about the conversational situation at the point of each viterance is basically
contained in LAST database. And reforving to the conversational situation is reduced to observing the
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X = manufacture{agt:51,0bj: 01},

Y = use(agt:S1,0bj:02,purpose: 01},
7 = possess{agl:52,0b):02),

W = partof{obj1:01,0bj2:03),

51

USER,

82 = 1COT,

01 typeol memory,

32 typeol patent,

03 typeol computer.

utterance content = [X,Y,2,W,$1,52,01,02,03

Figure 20 LAST expressions corresponding to the uilerance content

relationship Letween the intermediate LAST expressions which represents the utterance content and
LAST database. To observe such relationship, LAST provides some built-in predicates such as:

hold(X):
examines whether the partially instantiated type X holds in the database or not.
Lold same rel(Rel.Y}):

examines whether the specific relation Rel holds in the Il'lstantmted situation type Y in the
database or not.

Tsing these predicates, we can examine the condition 1-a discussed in 3.1
And there are several sorts among the objects of LAST. They are:

« mnstance{unique ohject)
v peneric{penenc aliject)
LN

The sorts of LAST objects represents the difference between the way for Toll 1o grasp objects.
Therefors this represents e information %b discussed i 800 we can get the sort of an ohject by the
hilt-in predicate “soartal™.

sortefl X sort):
redniens gort Sart of the obpect X

Wt EAST ditabise contains ondy recognized facts Hatly, so thiere s no disGinetion ameong the ohjects
whethier one object was relerred in the real utterance or was deduced by inference. And we can't under-
stand how recently each object has been intraduced into the conversation, To represent these aspect, we
vonstruct some siructured data such as:

(13 the list of LAST obijects which are referred in each utleranee:

it stores LAST objects which are referred explicitly by either USER or Toll

(2] the list of LAST objects wlich are introduced into the conversation;



it stores JSSH objects which are introduced into the conversation relaling to each ulterances, and
also it categorizes these objects according to the time they has been introduced;

1 ohjects which were intreduced by USER's ntterance just belore,

2 objects which were introduced by ToH's utterance just belore, and

3 objects which had been introduced by some utterances before.

We can consider the objects in {1) as the objects in Linguistical context. And also we can consider the
objects categorized in (2) as introduced into the attentional state of the participants by some utterances,
so there also exists objects which have not been referred explicitly. Categories 1,23 represent the time
sequence of these objects.(This represents 3-¢,3-d discussed in 3.3)

We also construct some structured data relating to the continuity of the conversation such as:

(3} the retroactive records of topics which have been discussed in the conversation:

Toll has a set of topics to ask which is about making contract. At the time of each utterance, Toll
registers the central topic of the utterance,

(4) the retroactive records of intentions which each participant Lhave at the time of each utterance:

Tolt registers intentions of USEIR and ToR at the time of each utterance. Categories of intentions
are defined provisionally as described below. Categories of USERs intentions are:

1 answering to Toll's question,

2 requesting some explanation,

3 requesting to know somne information about the contract which has been partially decided by the
conversation so far, and

4 requesting to know how USER answers to TuRls question.

Categories of Tol's intentions are:

I informing USER of some information,

2 explaining,

3 asking, and

4 confirming.

These data represent 2-1,2-b discussed in 3.2.

4.2 How to decide surface features of ToR's responses

Tull generates Japanese seatences corresponding to the utterance coutents, which are represented in a
seb of LAST expressions, examining the relationship hetween the utterance contents and the information
about the conversational situations described in 4.1, Figure 3 is the framework of this process.

[J_l'll H"l‘" R r'l‘!i..‘ill””-""

.
1

! —— . . . )

i conversibianal sibnabion

L3

vonstruclions of the sentonees surfmee leatures

| !
Japanese sentence

Figure 3: The framework of the process

MNow, we will deseribe the methods which decide surface features of Toll's sentences from a set of
LAST expressions.



4.2.1 Mathod to decide styles, topicalized element, word-order

According to the discussion in 3.1, these surface features such as styles, topicalizations and word-orders
are decided based on conversational situations. The method to do this is described below:

1. In the case where there is some presupposed fact of the utterance content(this can be examined by
the predicate “hold™},

1-1. In the case where there is a point ToR wants to ask or insist on especially,
1-1-1. choose “meishi-bun” style and put the expression of the object, which corresponds to what
ToR wants to ask or insist on, on the end of the sentence,
1-1-2. if we can't choose “meishi-bun” style because of some reason,
» choose “doushi-bun” style,
s topicalize the object which correspon ds to the presupposed fact and
o put the expression of the object, which corresponds to what Toll wants to ask or insist
on, on the place just before the sentence predicate.
1-2. In the case where there is no point Toll wants to ask or insist on especially,

s choose "doushi-bun" style and
s+ topicalize the object which corresponds to the presupposed fact.

2. In the case where there is no presupposed fact of the utterance content,

2-1. In the case where there is & point ToR wants to ask or insist on especially,
o choose “dousli-bun” style,

e put the cxpression of the object, which corresponds to whal ToR wants Lo ask or insist
on, on the place just before the sentence predicate and
o il the utterance content corresponds to the wh-question, choose the expression such as
(17) — use “some-wh" in the sentence.
2.0 In the case where there is no point Toll wants to ask or insist on especially,
choose “doushi-bun” style.

4.2.2  Mothod to add suitable connectives

According to the discussion in 3.2, we can snmmarize how to decide to add suitable connectives to the
seplehces,

1obn the ease where Toll has been taking the leadersliup of the conversation. Tnll shonld refer 1o
the retroactive records of topics and should add an appropriate connective in accordance with
the relationship of the current topic and the topic jnst belore. There are several kind of such
velsbronships deseribed bhelow:

o clinnpging the topic,
v oriaindaining the topic and
o entering into the dedails of the topic just hefore,

7 In the case where USER answers what Toll dida't expect to be answered, Toll should reler to the
retronctive records of ntterance intentions and shonld add an appropriate connective in accordance

with the relationship between the current Toll's intention and intentions so far.



4.2.3 Method to use ellipsis, to choose referential expressions
We can describe how to use ellipsis and how to choose referential expressions below,

1. If there is some reason for a object not to omit from the sentence in the conversational situation
al that time, choose referential expression for it according to the method described in 2(below).
Otherwise, use ellipsis for the object. The following example represent such reasons:

s the object which ToR wants to ask or insist on especially.
s the object which is a kind of new information that is not introduced in the conversation so far.
» the object which Toll wants to confirm.

2. For the objects which are decided not Lo vse ellipsis,

2-1. an object, which is introduoced by both ToR's utterance just before and USER's utterance just

before, and which is expressed explicitly in at least one of these utterances, should be referred
Ly a pronoun.

2-2. an object, which has a proper name, should be referred by the proper name.

2-3, an object, which is introduced by either ToR's utterance just before or USERs utterance just
before and, which is expressed explicitly in at least one of these utterances, should be reflerred
by a specifier-added expression,

2-4. an object, which was expressed explicitly in the former utterances, should be referred by the
same cxpression,

2-5. an object other than descrilied above should Le referred by a comunon noun which corresponds
to the class of the object.

4.3 Implementation

Now, Toll has been implemented on Quintus-PROLOG, which is running on Micro VAX 2. And Toll
can make a siinple conversation in Japanese with USER and then write out a draft of contract in English.
I this section, we will hriefly explain the implementation, especially of the process which decides surface
[eatures of Toll"s response, which has been discussed in this paper so far. That process receives a set of
LAST expressions which corresponds to Toll's sentence as an input and vields a rough construction of
Tolt's senlence and surface features which applies to the construction as an oultput. It consists of a group
of production rules, a rule applier which selects suitable rules and applies these rules, and a information
nuanager which holds and manages information about conversational situation. (Il is depicted in Figure 4)

e

PRODUCTION RULLES | INFORMATION MANAGER
| |
*.

et S RULE AL R L R A1

b e e

Figure 4: Process confignration

Dacanemat of the production rules is deseribed below.

RULE NAME=PRIORITY,

PATTERNS OF LAST EXPRESSION,

PATTERNS OF WORKING MEMORIIS,
CONDITIONS OF CONVERSATIONAL STTUATION
= SLPACE FEATURES,



Figure 5 shows an example of that rule.

style concept completion::15,

[L,X,Sit],

working([[utterance type,[[question type,concept _completion]]}]),
discourse_condition([hold(Sit,Sit1)})

— [additional information,|[style,meishibun]}].

Figure 5: An example of the rule

The meaning of each items of the rule is:

(1) RULE.NAME: identifier of the rule,
(2) PRIORITY: priority of the rule,
{3) PATTERNS OF LAST EXPRESSION:
patterns of a set of LAST expressions corresponding to Toll's utlterance,
(1) PATTERNS OF WORKING MEMORIES:
patterns of a sel of surface features which are decided by application of uther rules,
(5} CONDITIONS OF CONVERSATIONAL SITUATION:
conditions on the conversational situation at each point of time to be able to apply the rule,
(6) SURFACE FEATURES:
curface features of ToR's sentence which is concluded by the application of this rule.

For example, the meaning of the rule depicted in Figure 5 is,

“1f the set of LAST expressions, which corresponds to ToR's utterance content, represents
(hat the utterance is wh-question, and if the event, which corresponds to Toll's utterance
content, is i presupposed fact, then choose Upnelshi-bun" style.”

The rule applier selects the applicable rules, and apply them one by one to decide surface features of
Tolt's eentence. 1f inore than two rules are applicable at the same time, it choose one rule whose priority

is the highest among these rules. When there is no applicable rule, surface features which have decided
50 [ar are the result,

4.4 low does Toll work?

Ficure U shows an example of a conversation between “Toll and USER. Sus are Toll's utterances, aml
Eins are USER's utternnces.

S konkai-wa donna goyou-desu-ka?
What can | do for you?

i1 ICOT-no  tokkyo-wo nchi-ga tsukatteir.
JOOT-GEN patent-ACC we-NOM have used
1 Lhave used LOOT s patents.

57, sono-tokkyo-wa nanken-desu-ka?
that-patent-TOP low many-COP-INT
[ow many are the patents?

U2 nihontokkyo2312203-tw nihontokkyo2312201-no Zken desu.
Japanese patent 2312203 CON Japanese patent 2112201 two cor
They are two, Japanese patent 2312203 and Japanese patent 2712201,



S0 sore-wa  donoyouna seihin-ni tsukatteirnasun-ka?
Them-TOP what kind  product-ACC have used-INT
What kind of products have vou used them for 7

U3: keisanki-no memori-desu.
computer-PART memory-COP
Memories of computers,

54: tokorode, sono-memori-wa dokoka-de scizoushiteimasu-ka7
by the way the memory-TOP somewhere-LOC have manufactured-INT

a

By the way, Have you manufactured the memories somewhere?

U4: nihon-de  seizoushite, nihon-to  amerika-de  hanbaishiteiru.
Japan-LOC manufacture Japan-CON America-LOC have sold
We have manufactured (them) in Japan and sold (them} in Japan and America.

Camerika-ni yushutsushitelmasu-ne?
America-1L.OC have exported INT
I5 it true that you have exported (them) to America?

ol
Y

150 hinl,
yus

Yis.

IMigure G: An example of a canversation belween Tol and USLRL

Now we will explain how ToR decides surface features of ils response in above example.

In 82 Tolt asked the numnber of patents which USER had used. Because the patents whicl Toll
referred in S2 were the same as the patents whicdh USER referred in Ul, ToR chose specifier added
referential expression "sono-tokkyo(the patents)” in 32

T 53, since the patents hiad been specified by the conversation before, Tolt asked what the products
USER had manufactured using these patents. This time, Lol chose pronoun to refer to ICOT's patent
in place of specifier-added expression. That is because the patents hiad been referred in botlh 92 and Uit
And at that point of conversation, ToRl had recognized that USER had used ICOT's patents Lased on
the interpretation of U7, so it's appropriate to topicalize the patents in S53( “sore-wa(them-TOPI)" ).

In 54, since both the patents and the products hiad been specified by the conversalion so fur, Toll
climged topics and asked about mannfacturing and selling the products. At that point, there haed been
a situntion that ToR had continued to take leadership of conversation and there was change of tapics,
therefore Toll decided to add a conneetive “tokornde(by the way)" to 54 And also at that point,
Tolt b recognized that USER had used the patents relating, (o memories of computers but it had not
vevognized that USER had manufactured and sold these products using these patents. Hecanse of s [
sitiations, lToll chose the sentence like S4 (word “somewhere” wis added me the end of the seplence]
That s to sayv, the meaning of 540, Toll asked whether USFIU hiad tianufactored or wot and 0 TSR
bl tmannfnetared, also asked where UsER el manafactured. Moreover, meimories of compiiers wis
Coicalized{Msonoememori{tee memories ') becanse of the fact thao the memornies were veforred in L5 by
the expression “keisanki-ne memon{memories of compuiers)”.

5 Swummary awmd concluding remarks

So far, we have analyzed the method which makes responses of the system more understandable for user
in order for the system to wake efficient conversation with peaple. And we have considered these method
from a standpoint of performance of language.

we have argued abount the information in conversational sitwations needed for decision ol suiface
features of sentences. The correspondence between the conditions to be apprepriate sentence and surface
features we discussed in section 3 s describied below:
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(1) To decide style, topicalized obhject and word-order appropriately makes the sentence consistent and
clear.

(2) To insert apprepriate conuectives makes the relationship between the sentence and the previous
conversation clear.

(3} To use ellipsis appropriately makes the information conveyed by the sentence necessary and sulli-
cient.

(4) To decide referential expressions appropriately makes the sentence clear,

And we have realized that method in the prototype of the making-contract svstem{ Toll} which we
Lad aiready developed.

L seems that surface features of sentences are decided by many factors in conversational situations,
so the method discussed in this paper is only one of these methods and is restricted to only three surface
features. But the framework that surface features of sentences are decided Lased on such situational
[ctors is general, and this ffanework can be applied Lo a [uture conversational systen.
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