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Abstract

Japanese dialogue containing zero pronouns is analyzed
for the purpose of automatic Japanese-English conver-
sation translation. Topic-driven Discourse Structure is
formalized which identifies mainly non-human zero
pronouns as a by-product. Other zero pronouns are handled
using cognitive and sociolinguistic information in
honorific, deictic, speech-act and mental predicates. These
are integrated into the model.

1. Introduction

An approach is proposed to automatically analyze
Japanese dialogue containing zero pronouns, the most
frequent type of anaphora which corresponds in function to
personal pronouns in English. Zero pronoun is defined as
an obligatory case noun phrase that is not expressed in the
utterance but can be understood through other utterances
in the discourse, context, or out-of-context knowledge.
Gaps identifiable by syntactico-semantic means, such as
those in relative clauses and a certain type of subordinate
verb phrase, are excluded. The input discourse is
conversation carried out in Japanese by typing at computer
terminals, a type of conversation which has been proved to
have the fundamental characteristics common to telephone
conversation (Arita et al. 1987).

The key idea of the model is topic, something being
talked about in the discourse. This notion derives from the
study of theme and rheme by the Prague School (Firbas
1966). In the following, it is discussed that mainly non-
human zero pronouns can be identified by means of topic,
and, to do so, a discourse structure on the basis of
recursively appearing topics is formalized. Other zero
pronouns, mainly human ones, are identified using
cognitive and sociolinguistic information conveyed by
honorific, deictic, and speech-act predicates as to how. the
omitted cases are related to the speaker or hearer. The co-
occurence restriction between subject and predicate that
expresses 8 mental activity is also utilized. Finally, the
interaction among these different factors in zero pronoun
identification is discussed, and a model integrating them is
proposed. This is to constitute a part of a machine
translation system being developed at the ATR which deals
with Japanese-English telephone and inter-terminal
dialogue.

2. Zero pronoun’srole in discourse

An investigation of simulated Japanese inter-terminal
dialogues (94 sentences, 2 dialogue sequences) and their
finglish translation has revealed that out of 53 occurrences
of personal pronouns in the English translation, 51
correspond to zero pronouns in the original Japanese text.
Though the size of the data is limited, this coincides well

with our intuition about Japanese zero anaphora that it
performs discourse-grammatical functions including those
played by personal pronouns in English (for a discussion to
the same effect, see Kameyama 1985).

In the same Japanese dialogue data, out of 15 zZero
pronouns coreferent with non-human antecedents, 14 refer
to one of the current topics in the discourse. Out of 74 zero
pronout:s corresponding to the first and second persons, 55
can be identified by means of cognitive and sociolinguistic
information in honorific, deictic, speech-act, and mental
predicates. The other 19 examples were either set phrases
for identifying the hearer, explaining one'’s intention, and
responding, etc., or cases understandable only in terms of
the total context and situation. Besides an approach based
on heuristic rules, the only possible solution to these would
be one with planning and/or script. I will here concentrate
on the major portion of zero anaphora cases that are
identifiable by topic continuity or predicate information as
to honorificity, deixis, speech act, or mental activity.

N.B. Unlike Italian, Spanish, etc., in Japanese predicates
grammatical information such as person, gender and number is not
indicated morphologically. This is one of the reasons we must
emphasize pragmatic and discourse-grammatical factors in
retrieving information referred to by zero anaphora.

3. Topic-based identification
3.1. PSG treatment of topic and zero pronoun

The Japanese topic has the following major
characteristics: (i) The topic is marked with a postposition
wa and usually, but not always, preposed. (ii) More than
one topic can appear in a simple sentence. (iii) With a
certain type of subordinates, the subordinate predicate is
controlled obligatorily by a topicalized matrix subject, but
not by an untopicalized one. (iv) The topic represents what
is being talked about in the discourse.

In the following an intrasentential treatment of (i) to
(iii), a modified version of Yoshimoto (1987) is explained.
It is based on Head-driven Phrase Structure Grammar
(HPSG) by Pollard & Sag (1987) and Japanese Phrase
Structure Grammar (JPSG) by Gunji (1987). ,

Topic is represented as a value in the TOPIC feature
that corresponds to the semantics of topicalized NP(s). The
TOPIC is a FOOT feature that derives from the lexical
description of wa. To deal with multi-topic sentences, the
value of TOPIC is a stack that enables embedding of topics.
For the type of subordinate whose predicate is controlled by
a topicalized matrix subject, the subordinate-head particle
(to be more exact, ADV head) is given a feature
specification to the effect that the subordinate subject
unifies with a topicalized matrix subject, but not with an
untopicalized one.

This topic description along with other parts of the
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fundamental grammar of Japanese was implemented on a
unification-based parser built up by my colleagues Kiyoshi
Kogure and Susumu Katé (Maeda et al. 1988).

The anlysis of (1-1-a) is given as (1-1-b).

(1-1-a) Sightseeing tour wa arimasu ka?
sightseeing-tour TOP exist-POL QUEST

Is there a sightseeing tour?

(1-1-b)

[[HEAD [[POS(part-of-speech) V]
[CTYPE(conjugation-type) NONC(nonconjugate)]
[CFORM{conjugation-form) SENF(sentence-final)]]]

[SUBCAT {}]
[SEM [[RELN{relation) S({surface)-REQUEST]
[AGEN{agent) ?SPEAKER]
[RECP(recipient) ?THEARER]
[OBJE(object)
[[RELN INFORMIF]
[AGEN THEARER]
[RECP ?SPEAKER]
[OBJE [[RELN EXIST-1]
[OBJE ?TOP[[PARM(parameter) ?X]
[RESTR(restriction)
[[RELN SIGHYSEEING_TOUR-1]

{oBJE ?X]111113111]
[TOPIC [[FIRST ?TOP]
[REST ENDJT1]

N.B. "?" is a prefix for a tag-name representing a token identity of
feature structures.

Omitted obligatory case NPs, i.e. those which are
specified in the lexical description of the predicate as
SUBCAT values but are not found explicitly in the
sentence, are represented as values in the SLASH,
following HPSG and JPSG. The analysis result of (1-2-a) is
(1-2-b).

(1-2-a) ¢ arimasu.
exist-POL

There is.

(1-2-b)

[[HEAD [[POS V][CTYPE MASUJ[CFORM SENF]]]
[SLASH {[[HEAD [[POS P(postposition)]
{FORM ga]
[GRF(grammatical-function) SUBJ(subject}}]]
[SUBCAT {}]

[SEM 7X11)]
[SEM [[RELN EXIST-1]
[0BJE 7X111]

Here the SLASH feature represents that in (1-2-a) the
subject is a zero anaphora. Following JPSG, subcatego-
rized-for NPs are asgsigned to the category P (therefore, to
be more exact, they are PPs), because all (at least written)
Japanese case NPs are followed by postpositions.

3.2. Topic-driven discourse structure

Based on the intrasentential specification of topicalized
sentences given in the previous section, a discourse-level
topic structure is formalized, with zero anaphora being
identified at the same time.

In (1), the zero pronoun "g" in Aj.o coincides with
sightseeing tour, a topic in Q1.;. However, a naive
algorithm of finding the most recent topic fails because of
the topics’ recursive structure: the zero indirect object in
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Q3.1 refers to the "higher" topic sightseeing tour in Q1.1, not
the "lower" one hiyéin Qg 1.

(1) Qi.1:  Sightseeing tour wa arimasu ka?
Is there a sightseeing tour?
Ay Hai,
Az garimasu.
Yes, there is.

Q. Hiyé wa ikura desu ka?
expense TOP how-much COP-POL QUEST

How much does it cost?

Axq: ¢ 6,000-en desu.
5000-yen COP-POL

(1t costs) 5, OQO yen.

Qs.i: Dewa, ¢ sanka o mésikomimasu.
then participation 0BJ reserve-POL

Then | would like to make a reservation for the tour.

TDS, a discourse model with recursively occurring
topics which is based on the same unification parser as the
intrasentential grammar, identifies zero pronouns as a by-
product of structuring the discourse. Syntactically, TDS is
composed of the following single basic structure:

2Co— C1..Cp, (n=1)

The intrasentential analysis result of each sentence,
except a multi-topic one, unifies with a C. Each C has a
feature TOP that indicates a discourse-level topic value in
distinction from TOPIC, an intrasentential topic feature.

N.B. A sentence with n topics unifies with an n-time deep vertical
tree in which a single C is dominated by another. The leaf node is a
C whose TOP value is a stack with all the topics in the sentence,
and each non-terminal node C has a TOP stack containing that of
the immediately dominated C minus the first member. For
example, a sentence with three topics ¢y, f9, ¢3 (in order of
appearance) corresponds to the tree:

Crrop <ty>]
|
CLTOP <tz, t1>]
|
CLToP <3, ta, t1>]

In (2), the value of the TOP of each of the Cjy, ..., C;, on the
right-hand side is a concatenation of its TOPIC value and
the TOP value of the left-hand side C.

<i TOP> = append(<i TOPIC>, <0 TOP>)
(1£1i£n)

N.B. The rule is stated in an extended version of PATR-II notation.
"< >"is uged to denote a feature structure path, and "=" to denote
a token identity relation between two feature structures.

Between the first value of the TOP of Cp and that of C; a
whole-part relation holds. This is stipulated by the
knowledge base.

The value of TOP of C; is set as default to that of C;_1:

<i TOP> =4 <1 TOP> (2 £i<n)
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Figure 1. TDS of Discourse Example (1)

By "=2¢q" it is denoted that whenever the value of the left-
nand side feature structure Is unspecified, it is set to the
one on the right-hand side. The TOP value of the root C
unifies with any feature structure, i.e. itisT.

Sentences with a SLASH value are related to TDS by
the following Topic Supplementation Principle (TSP),

TopicSupplementation Principle (ist Version)

i. For a C whose TOP value is a stack <ty, ..., t;,> and
whose SLASH value is a set {Py, ..., Py}, the SEM of each
of P1, ..., P, is set to one of ty, ..., t;, without the SEM of
two Pg being assigned to the same ¢, if the two are
unifiable. If none of the pairs are unifiable, then the
rule does not apply.

The analysis tree of discourse example (1) is shown as
¥igure 1. Sentences Q1.1, A1, Ay, and Q3.1 share the
common topic sighiseeing tour, and Qg1 and Ag.; share
hiyo (expense). The latter is a subtopic of the former,

There are two syntactic possibilities for Q3.1’s location;
it can be either in coordination with Q1.1, A1.1, and Aj.9, or
with Qo.) apd Ag.{. Here the former are chosen as its
coordinates because the knowledge base presents the
informaltion that Qs.1’s predicate mdsikomu (reserve) is
compatible with sightseeing tour, but not with hiyé
(expense). Note that, while discourse (1) is being analyzed,
zero pronouns in Ajg, Ag.1, and Q3.1 are also identified.
(The other zero pronoun in Qg.1, i.e. the subject of the
sentence, is left unspecified here, Its identification needs
speech act categorization of sentences.)

This topic-based approach isin contrast to Kameyama’s
Japanese version (Kameyama 1985, Kameyama 1986) of
focus-based spproach to anaphora by Grosz et al. 1983, In
her framewock, subjecthood and predicate deixis play the
principal rols, and the fact that topic provides the most
important clue to anaphora identification in actual spoken
Japanese discourse is not utilized explicitly.

3.3, Extension of topicintroduction

One of the problems with the topic-based approach is
that topies referred to by zero pronouns are not always
explicitly marked by the topic postposition wa. Sometimes,
the N¥s are never found in discourse in strictly the same
forms as they ave recovered. To deal with all possible cases,
further elaboration in the inter-field domain of semantics,
pragmatics, and discourse grammar is needed. Here I will
iimit my attention to cases analyzable by extending the
current method.

First, a certain type of series of words whose function is,
like wa, to introduce topics into the discourse, such as no hé
&u, ni tutte desu ga, no ken desu ga, and no koto desu ga, are
handled in the same way as wa both syntactically and
discourse-grammatically.

Second, more complicated cases of topic introduction
sentence patterns are also treated.

sanka o kib6-site iru
GEN friend COP participation OBJ want-PROGR

(3) Watast no ylzin de
I

mono ga iru n desu ga...
person SBJ exist EXPL-POL INTRD

A friend of mine wants to participate in the conference. (He ...)

Ag illustrated in (3), the sentence pattern <NP ga
VEXISTENTIAL n/no desu ga> is employed to implicitly
introduce the NP as a topic into the discourse. To meet
such cases, the lexical description of the topic-introductory
ADV head ga is specified so that the SEM value of the
subject of the subcategorized-for existential verb unifies
with the (implicit) topic of the whole sentence,

4. |dentification by means of predicate information
4.1. Honorific predicate

Japanesc has a rich grammatical system of honorifics,
Among them, expressions related to the discussion here are
subject-honorific and object-honorific predicates. Subject-
honorific predicate is a form of predicate used to express
respect to the person referred to by the subject of the
predicate. Object-honorific predicate is used to express
respect to the direct or indirect object of the predicate whose
subject-agent is the speaker or his/her in-group member.

In conversation, the omitted subject of subject-honorific
predicate is typically the hearer. And, conversely, the
subject of this type of predicate is usually omitted when
referring to the hearer, as in (4). This is evidently in order
to avoid the redundancy, in case there is no one else worth
paying respect to, of the speaker being explicitly indicated
as subject while at the same time the subject identity is
virtually limited to the speaker by the predicate’s honorific
information. Likewise, the direct or indirect object of
object-honorific predicates is typically the hearer and the
subject is typically the speaker, and the two NPs are
usually omitted when this holds, as in example (5).

(4) ¢ katgi  ni sanka-sarenal  nonara,

conference OBJ2 participate-SBJHONR-NEG ~ COND
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muryd de kekké desu.
free” COpallright cor-poL

If you don't attend the conference, it will be free.

(5) 8 ¢ t0zitu uketuke de sirydsyl, o o-watasi_simasu.

that day reception LOC proceedings OBJ give-OBJHONR-POL

Proceadings will be given to you on the first day of the conference
at the reception.

However, Japanese honorific predicate forms do not
correspond to grammatical persons as rigidly as the
Huropean languages’ verb inflection. The omitted subject
of (4) and the omitied indirect ohject of (5) may be someone
else worthy of respect, and the omitted subject of (5) may be
the speaker’s in-group member. A mechanism is needed
which identifies the omitted subject of the subject-honorific
predicate and the object of the object-honorific predicate
with the hearer, and the omitted subject of the object-
honorific predicate with the speaker by default, and
otherwise (when specific information is given) identifies
them with a person explicitly given in the context.

Lexical descriptions of honorific verbs and auxiliaries
must meel the condition above. For example, the lexical
description of a subject-honorific auxiliary reru is as follows
(the feature specification depends on that for honorifics by
Maeda et al. 1988)

(DEFLEX re VSTEM ()
[[HEAD [[POS V]
[CTYPE VOW(vowel-stem-type, i.0. itidan)]
{CFORM STEM]
[MODL(modal). [[DEAC(deactive) SHON(shj-honorific)]13]}
[SUBCAT {[[HEAD [[POS P){FORM ga’|[GKF SUBJ1]
[SUBCAT {}]
[SEM ?2X11
{[HEAD [[POS V]
[CTYPE (:OR CONS-UV CONS-V SURU)T
[CFORM VONG(vuice-negtive, i.e. mizen-kei))
[MODL 1DEAC~]1]}
[SUBCAT {[[HEAD [[POS P][FORM ga][GRF SUBJ]]]
[SUBCAT {}]
[SEM 7X]1}]
[SEM 7SEMIT3]
[SEM ?SEM]
[PRAG(pragmatics)
[SPEAKER ?SFEAKER]
[HEARER 7HEARER)
[RESTRS(restrictions) {[[RELN RESPECT]
[AGEN 7SPEAKER]
[OBJE ?X1131111
(X =4 PSPEAKER))

N.B. The feature structure of the verbal stem of the auxiliary is
given above. Conjugational endings are specified separately and
are utilized in analyzing the auxiliary. ‘The CTYPE value in the
SUBCAT specifics the conjugation type of the subcategorized V, i.e.
consonant-stem-type and suru-type (Vs with other conjugation
types are subcategorized-for by rareru, an allomorph of reru). The
MODL is used to impose conditions on the possibility of rsutual
subcategorization between different kinds of Vs. In order to meet
the unorderedness of Japanesc case phrases, the value of the
SUBCAT feature is a set (Gunji 1987) instead of an ordered list

_ adopted in the HPSG English grammar (Pollard & Sag 1987). The
set is cxpressed by a rule reader into its corresponding possible
ordered list descriptions.

The semantic value of the subject (?X) is restricted by
the PRAG feature (the feature for describing the pragmatic
constraint) to be someone being respected by the spealer,
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When it is not filled by the analysis dependen? on explicit

information, it defaults to the speaker by means of "= 4",
This lexical description is smbedded into the total gere

pronoun identification mechanism by revising TSP:

Topic Supplementation Principle (2nd Version)

1. For a C whose TOP value is a stack <y, ..., tm> aad
whose SLASH value is a set {Py, ..., P}, the SEM of each
of Py, ..., Py is set to one of £y, ..., &y, Without the SEM of
two Pg agsigned to the same ¢, if the two are unifiable, If
none of the pairs are unifiable, then the rule does not
apply.

2. Non-gspecified SEM values of obligatory cage NPs of
honorific, deictie, speech-act, and mental predicates are
set to their default values, i.e. to the speaker or the
heaver,

Description of other subject-honorific and object-
honorific auxiliavics and verbs are likewise given, and
their zero pronouns are identified by means of TSP,

N.B. For object-honoritic auxiliaries and verbs, empathy degree is
also specified. Sec Sections 4.2, and 5.

4.2. Deictic predicats

One of the major features of spoken Japanese discourse
is its frequent use of deictic predicates, i.e. forms of
predicates which change according to the empathic relation
between the persons involved. The most easily understood
examples are go and come in English, Besides their
counterparts iku and kuru, Japanese has a trichotorous
system of donatory verbs, i.e. yaru (give), kureru (give), and
morau (receive). Kureru is used when the receiver is the
speaker or his/her in-group member (e.g. his/her fariiy).
Otherwise yary is used to express give. These forms are
also employed as avxiliaries on the same deictic condition
when the action expressed by the main verb involves giving
or receiving of favor. They appear frequently in spoken
Japanese dialogue as constituents of speech-act-related
complex predicates. For example,

{6) ¢ ¢ hotel no tehai  wasite kurery no desu ku?
hotel GEN reservationyOP do-RECFAV  EXPL-POL QUEST
Could you reserve a hotel for me?

Asin (6), the subject and indirect object of the auxiliary
are typically the hearer and speaker, respectively, and
when thig is the case, the subject and indirect objoct are
ugually omitted. However, like those in honorific
predicates, the omiited subject and indirect object of deictic
auxiliaries have no fixed case values. They may be soroe
in-group member of the speaker or somebody other than the
hearer, Wor example, the subject (the person(s) that
reserves) of (6) may be the congress office uxclugive of the
hearer, and its indirect object (the person that rveceivey
favor by the reservation) may be the speaker’s student,

To deal with default and non-default cases of onud
subjects and indirect ohjects, the SEM values of these NP
in kureru’s lexical descripiion are restricted by the
empathy values in the PRAG features, and their default
values are given by means of "=4", The latter are dealf
with in conunection with TSP,




{DEFLEX hure YETER ()
[THEAD (FPOS VITCTYPE VOW|[CFORS STEM][HODL [[OONT BERIT]TI]
[SUBCAT (LTHLEAD [[POS PI[FORM ga'l[GRF SUBJITII[SUBCAT {}][SEM tX]]
[IHEAD [{POS PI[FORM ni]{GRF OBJZ(JI[SUBCAT {}]({SEM ?7V]]
[[MEAD [[POS V]
[CFOus TE(ta-furm)]
[MODL [[DEAC BASSITASPC PROGH
[DONT (:0R BEND BERO)T] tOPTV-1]]
[SUBCAT {[(HEAD [[POS P]LFORM gaj{GRF SUBJTYTY
[ SUBCAT {}]
{SEM X031
[SEM ?SEM]]}]
CEEM [ERELN GIVE-FAYORY
[AGEN 7X]]
[RECE 7Y]
LOBIE T5EMYY
[ PiAG [[SPEAKER PSPEAKER]
[HEARER THEARER]
[RESTIS {[IRELN EMPATRY-DEGREET]
[MORE 7Y
fLess X101l

(X =g THEARER)
(7Y =g TSPEAKER))

.. Like rerw in Section 4.1, the verbal stem is specified. The
PRAGs featwre stipulates that the speaker empathizes more
with ¢ than with 7X.

The other delctic auxiliavies and verbs are similarly
treated,

4.2, Snecch Act

Another important type of information in predicates is
gpeceh act. The type of speech act found to be pervasive in
Japavese dialogue is request. For all the examples in the
collected data of request expressions such as NI o o-negal
simasi (zive me...), V negaemasy ka? (can 1 ask you to..7)
Wl Vo te hadasar (please,...), the omitted subject was the
wpeaker and the omitted Indirect object was the hearer,
use these zero pronouns can be, depending on
situations, other than the fiest and second persons, the
Gufwall treatment adopied so far is needed. For example, in
the foatoues steucture specification of the verb negai (in NP
o o-negai simasu), the default value for the subject is set to
the speaker and that for the indirect object to the hearer,

Yoo

4.4. Mertal predicate

The jasl factor 1o identifying vero pronouns is the

ibiov in Japanese grammar that, with the sentence-

)

final conjugation form {(sytsi-kei) of predicates indicating
; A setivities such as belief, hope, desire, request, and
ting, only the speaker is adwitted as the referent of the
crnitted sabjeet. This condition is easily specified in the
i cripiions of the constituents of the predicates.
important related phenomenon is that, even with

lpgicnd ¢

i bhe speaker, examples in the collecied data that
way meriioned in Section 2 were with speakers being
siited subjects with very few exceptions. For example, all
s in the data of an auxiliary fei (want to), when
inwad by a complex particle no desu ga for moderating
derntive expression, weie with spealiers being their
coée, though the subject of this form can be
wvetically other than the speaker.

Yov much usapes of mental predicates, default value
snendt like that for honorific and deictic predicates is

effoctive:

Lo

(VEFLEX ta VSTEM ()
[[HEAD [[POS V]
[CTYPE Y]
[CFORM STEM]
[COH [[POS NI[FORM noJj]]1]]
{SUBCAT {[[MEAD [{POS P][FORM ga][GRF SUBJ]]]
[SUBCAT {}]
[SEM 7X7]
[[HEAD [[POS V]]]
[SUBCAT {{[HEAD [[POS PJ[GRF SUBJ11]
[SUBCAT {31
[SEM 7X]13]
[SEM 7Y113]
[SEM [[RELN DESIRE]
[EXPR{oxporiencer) ?X}
[OBIE ?Y]]]
[PRAG [[SPEAKER 7SPEAKERY]
[HEARER THEARER]T]]
(?X =d ?SPEAKER))

5. Integration of the methods

Let us see how discourse (7) with zero pronouns
identifiable by either the topic or the honorific and deictic
predicates are analyzed using the integrated model of TSP.

(7) Qi: Syonitino  kinen kden 0 syusyé ga suru
first day GEN commemorative address OBJ premier SBJ do

to dspy 0-kiki sita no desu ga -hontd desu ka?
QUO hear-OBJHONR-PST INTRD  be-true-pPol, QUEST

| have heard that a commemorative address is given by the
Prime Minister on the first day. ls it true?
Aq:lie, syusyd ni wa dsny 0-kosi itadakemasen ga,
no premier OBJ2 TOP come-RECFAV-OBJHONR-POL-NEG ADVS

message OBJ receive-OBJHONR be-arranged-PoL

No, unfortunately, the Prime Minister does not come.
However, we will receive a message from him.

Now, the semantic/pragmatic representation corresponding
to the second half of A with the object-honorific and deictic
verb itadaku is:

(€) [[SEM [[RELN RESULTATIVE]
[0BJE [[RELN ARRANGED]
[OBJE [[RELN RECELVE-1]
[AGEN 7X1]
[RECP 7X2)
[0BJE MESSAGE'IT1311]
[SLASH {[[HEAD [[POS P[FORM GAJ[GRF SUBJ1])
[SUBCAT {}]
[SEM ?X17]
[[HEAD [[POS PILFORM NIJ[GRF 08J2]]]
[SUBCAT {}]
[SEM 7X2]11}]
[PRAG [[SPEAKER 7SPEAKER]
[HEARER THEARER]
[RESTRS ([[RELN POLITE]
[AGEN PSPEAKER]
[0BJE THEARERY]
[[RELN RESPECT]
[AGEN 7SPEAKER]
[UBJE ?X27]
[[RELN EMPATHY-DEGREE]
[MORE ?X1]
[LESS ?X27131111

Lot us see how unspecified values 7X1 and ?X2 are specified
(i.e. zero pronouns are identified) while maintaining the
appropriateness of the PRAG feature structure. There are
two possibilities for this: (1) ?X1 is identified with the topic
syusyé (Prime Minister) according to the first rule of TSP.

&
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(2) 7X2 is identified with syusyd. Among these, only (2) can
fill both ?X1 and ?X2. That is, if ?X2 unifies with syusys
and 7X1 with ?SPEAKER (this is further to be set to a
global variable *ANSWERER®* at the discourse
representation level) by the default rule deriving from the
lexical description of itadaku (see Sections 4,1 and 4.2).
Here, there is nothing wrong with the PRAG features.

On the other hand, if (1) is chosen and ?X1 is set to
syusydé and -7X2 unifies with THEARER as default (as is
stipulated by the lexical description of itadaku), then the
PRAG has as one of its RESTRS members

[[RELN EMPATHY-DEGREE]
[MOBE syusyd']
[LESS ?HEARER]]

that is not unifiable with the following part of the
knowledge base

[[RELN EMPATHY-DEGREE ]
[MORE ?HEARER]
[LESS syusyd']]

because of the stipulation [[RELN EMPATHY-DEGREE]
[MORE ?X][LESS ?Y]] A [[RELN EMPATHY-DEGREE][MORE ?7YJ[LESS 7X]] =
1.

Likewise, the zero pronouns "gsgj" in @1 and "gspy" of
o-kosi itadakemasen in Ay are identified with the speaker.

The integration of the different approaches are
illustrated in Figure 2. The figure reflects the ordered
relation among the three components: what intrasentential
syntax cannot disambiguate is handled by the topic
structure, and then the rest goes to the predicate
information component.

N.B. Anaphora identification (both zero and explicit anaphora) is
made more effectively and widely if a model of objects appearing in
the discourse with their linguistically expressed and default PRAG
features is formalized. This was partly done by Maeda et al. 1988
by means of Discourse Representation Theory.

6. Conclusion

TDS (Topic-driven Discourse Structure), a Japanese
dialogue discourse structure that resolves zero anaphora

reference, was proposed on the basis of topic structure.
Information carried by predicates on honorificity, deixis,
speech act and mental activities is also utilized in
connection with TDS. The method conforms well with the
way zero anaphora actually functions in spoken Japanese
discourse. - Of the zero pronouns in the inter-terminal
conversation data, 79.8% were cases identifiable by this
approach.
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