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1. Introduction

Resolving zero pronouns is a magor problem in developing a natura language
understanding (NLU) system for Thai. Since subject and object pronouns in Thai can be omitted
from a sentence, an NLU system must be capable of identifying the missing subjects or objects
in the sentence. This process of identifying referents for zero pronouns, which is a part of referent
resolution' process, is the concern of this paper

Basically, | assume that referent resolution for zero pronouns can be done at two levels:
the sentence level and the discourse level. Some zero pronouns can be resolved on the basis of
sentence grammar principles. These principles are implemented as a part of syntactic/semantic
parser. As for zero pronouns which cannot be resolved by a sentence grammar, discourse
principles will be used.

The sentence grammar that is adopted in this paper is that of government and binding
theory (Chomsky 1981, 1982, 1986a, 1986bh). In this framework, zero pronouns are analyzed as
empty categories. An overview of empty categories and related principles are reviewed in section
2. In section 3, zero pronouns in different syntactic structures in Tha and the domain in which
the government and binding theory is applicable are discussed. Section 4 is concerned with the
centering theory which is adopted as the basic discourse principle for resolving zero pronouns at
the discourse level.

2. Government and binding theory

This section begins with an overview of empty categories in government and binding
theory. Then, principles that relate to the process of identifying antecedents for empty categories,
are discussed in the following order: binding theory, bounding theory, and control theory. It
concludes with the process of identifying empty categories and their antecedents.

2.1 Empty categories

In government and binding theory, zero pronouns are analyzed as empty categories (ECs).
An EC is considered a gap in the s-structure. A sentence contains an EC whenever it does not
have alexical item in a position that is assigned a theta-role. ECs are categorized into four types:
wh-trace (variable), NP-trace, pro, and PRO, with respect to features of pronominal and anaphor?
as below:

-anaphor +anaphor
-pronominal wh-trace(variable)  NP-trace
+pronominal pro PRO

The term 'referent’ used in this paper refersto discourse referents (Karttunen 1976 not referents in the world. A
discourse referent is an entity that is evoked from the discourse mntext.

*These feaures are dso used to categorize overt NPsinto reflexives and redprocas, pronominals, and names or
r-expressons,.



A traceis normally analyzed as a result of move-apha®. An NP-traceis left when an NP
is moved from one A-positiort to ancther A-position while awh-traceis left when an argument
ismoved from an A-position to an A'-paosition. Examples of NP and wh-traces are shown below.

(8 NP-trace John seanst, to benice

(b) wh-trace What books, doyouliket,? (Cook 1988163

In (a), 'John is moved to the subjed position, which is an A-pasition, while in (b), ‘what
books' is moved to the spedfier of CP, which is an A'-position. When an argument is moved, a
chain of movement is creaed. A trace ad its antecedent are windexed within the dhain by the
movement.

(c) pro:Itallian: Sonoil triche

English: *(I) am the walrus (Cook 198838)

'pro’ is establi shed from the fad that some languages such as Italian and Spanish can have
null subjedsin dedarative sentences whil e other languages like English canna (Cook 198838).
Thisfad refleds one parameter of universal grammar, which is alanguage can be ather pro-drop
or nonpro-drop. A language in which 'pro’ existsis cdl ed a pro-drop language.

(d) PRO: John, wants PRO, to go

It istime PRO to go (Cook 1988164)

Since English is a non-pro-drop language and an Engli sh sentence must have asubjed (as
aresult of extended projedion principle (Chomsky 1982), the anbedded S in the example below
must contain ancother kind d EC, which is nat 'pro’ or trace bu PRO. PRO can be ather A-
bound o A-free PRO in the first example is boundto 'John while PRO in the secondexampleis
free

2.2Binding theory

Binding theory (Chomsky 1982,1988@) is a sub-theory that explains anaphaic relations
between NPsin a sentence The threeprinciples of binding theory are:

A. An anapha (+anapha) is bound in its governing category®

B. A pronamina (+pronaminal) isfreein its governing category

C. An R-expresson (-anaphar,-pronamina) isfree

The mindexing in sentences below can be explained by these principles.

(8. John, likes himself,

(b). John, likeshim., ,

(c). John, believesthat Peter, likes him, ,

(d). *John, believesthat Mary, likes himself,

(e). He, thinksthat John , islazy.

In (a), since 'himself' is +anaphar, it must be boundin its governing caegory. Thus,
'himself' must have the same index as 'John. On the other hand, since 'him' is +pronaminal, it

3Move-alpha is a syntadic process that moves a mnstituent to another place The movement is restricted by
other principles, such as the subjacecy principle.

“A-positions - positions which may in principle be filled by arguments laid down in lexicd entries.." (Cook
1988113 On the other hand, A'-positions refer to non A-positions.

°A binds B if A c-command B, and they are mindexed. Binding theory refersto only A-binding. It means that A
and B must bein an A-pasition.

6a governing category [of &) isamaximal projedion containing both a subjedt and alexicd caegory governing
a' (Chomsky 1986 169



must be free Thus, it canna be boundto 'John. It will have adifferent index from 'John. In (c),
the principle-B prohibits 'him' to be cindexed with 'Peter’, bu does not exclude the @indexing
between 'him' and 'John since 'Johni is nat in the governing category of 'him'. In (d), 'himself' is
not boundwithin its governing caegory, which is the enbedded sentence Thus, this entenceis
ungrammaticd because it violates the principle-A. In (€), 'John is nat boundto 'he' becaise the
principle-C prohibits 'Johri, which is an R-expresson, to be boundin any category.

The binding theory applies not only to overt NPs but also to covert NPs, or ECs. Thus, we
can conclude the following fads abou ECs.

- As aresult of being +anaphar, an NP-tracemust observe principle-A. Thus, it is bound
in the governing caegory.

- Asaresult of being +pronaminal, a'pro’ observes principle-B. It is freein the governing
caegory.

- Since avariable is both -pronaminal and -anaphar, it observes principle-C. Thus, it is
freein all governing categories.

- Since PRO is both +anapha and +pronaminal, it shoud observe both principle-A and
principle-B. But it is impassgble for PRO to be free ad boundin the governing caegory at the
same time. However, the contradiction daes not redly occur becaise PRO is ungoverned
(Chomsky 1986). Therefore, it does not have aly governing caegory.

In sum, the binding theory provide us the mindexation between NP-traces and their
antecalents. It does not diredly explain the windexation d other ECs. What it doesis suggesting
what canna be mindexed with 'pro’ and wh-trace

2.3Boundng theory

While binding theory explains a mindexation between arguments in A position (A-
binding), boundng theory deds with A'-binding in which an argument in A-pasition is boundto
an argument in A'-position. Boundng theory relates to oy one type of ECs, variables or wh-
traces. It explains coindexation between variables and their antecedents, and the sequence of wh-
movements.

(8 Who, doyouthink [ Johnlikest,]?

(b) That report which, | filed e, withou PRO reading e,

(Lasnik & Uriagereka 198878)

Coindexation ketween 'who and wh-tracein (@) is an example of A'-binding resulting
from wh-movements. In (a), A'-binding is generated by application d wh-movements. To
observe subjacency principle’, '‘who'is moved to the spedfier of the enbedding clause first, then,
it is moved to the spedfier of the main clause. ‘who' and wh-traceget the same index as a result
of the movements.

Even though A'-binding is usually a result of wh-movement, some variables are not
diredly related to wh-movements. An EC is considered a variable whenever it is locdly A'-
bound.This is siown in the example of 'parasitic gaps' in (b). In (b), the first EC is a result of
wh-movement and is determined as a wh-trace The last EC is not related to wh-movement

"Subjacency principle limits the distance of movement so that an argument cannot move acoss more than one
bounding rode. Bounding rmodes may vary in diff erent languages. Bounding rodes for English are IP, and NP.



because the first tracedoes not c-command it. Rather, it is a variable becaise it is locdly A'-
bound ly ‘which®.

The boundng theory explains the mindexation between variables or wh-traces and their
antecalents. If there is a movement, coindexing is a dired result of the movement. Otherwise,
coindexing is determined by A'-binding.

2.4 Control theory

Control theory (Chomsky 1981,1986) is a sub-theory that determines antecalents for
PROs. PROs can be ather obligatory PROs or arbitrary PROs. Obligatory PROs are boundin a
sentence while abitrary PROs are free Control theory assgns antecalents for obligatory PROs,
which can be ether subjed control or objed control.

(8 John, asked PRO, to go

(b) John, asked Peter, PRO, to go

(c) Itistime PRO to go (Cook 1988162

Obligatory PROs in the infinitive dauses in (a) and (b) are boundto 'John and 'Peter’
respedively. On the other hand, PRO in (c) is arbitrary and free

2.5 Determinig ECs and their antecedents

Status of ECs, whether they are NP-traces, variables, pros or PROs, are functionaly
determined by their roles in the sentence "An EC is a variable if it is in an A-position and is
locdly A'-bound.An EC in an A-position that is not a variable is an anaphar. Note that if not a
variable, a pronounis ether free or locdly A-bound ly an antecalent with an independent 6-
role." (Chomsky 198235)

Thus, if an EC is A-bound ly an element in a nontheta-position, and olserves the
locdity condtion (subjacecy principle), it isavariable. If an EC is A-bound ly an element in a
nontheta-position, and olserves the subjaceicy principle, it is an NP-trace If an EC receves
independent theta-role, it can be ather PRO or pro. Since English is not a pro-drop language, the
only possble cdegory is PRO. But in a pro-drop language likes Chinese and Thai, an additi onal
criteria is needed to distinguish between PRO and po. Since PRO is ungoverned, it cannd
recave a cge. Thus, an overt NP canna occur in the same pasition as PRO because it must be
governed to recave a cae. Therefore, an EC that occur in the position that alexicd item canna
be present isaPRO. An EC which isnat atraceor aPRO isapro.

Coindexation ketween ECs and their antecedents can be determined by the principles
discused abowve. Coindexing between NP-traces, wh-traces and their antecalents are aeded
diredly by the movement. For avariable that does not involve move-alpha, coindexing is a result
of A'-binding in the s-structure. It will get the same index as its binder. For obligatory PROs,
their antecalents are determined by the control theory. Obligatory PROs will receve the same
index as their antecalent. On the other hand, arbitrary PROs and pros cannd be asgned
antecalents diredly by these principles. The principle-B of the binding theory provide us only
what are not antecedents of pros, na what are antecedents of pros.

®This dructure maybe analyzed in another way such that the last EC is A-bound by a null operator. The last EC
isavariable becauseit islocdly A'-bound by anull operator. (It is dill li censed by the first trace
The paper [O1 [that you filed t1
[O2 [without [PRO reading t2]]]]] (Law 1991:3249)



3 Empties categoriesin Thai

Tha is a pro-drop language. Tha can have anul subjed in dedarative sentences.
Acoording to Pingkarawat (1989 and Hoonchamlong (1991, Thai can have both subjed 'pro
and ohed 'pro’. In brief, Pingkarawat argued against Huang (1984, who proposed that objed
'pro’ does nat exist in any language. Pingkarawat's argument is drengthened by the analysis of
Hoornchamlong, who provided evidence from topicdization and relative dauses to show that
Thai can have objed pros.

In this sdion, analyses of different syntadic structures in Tha will be reviewed.
Determining statuses of ECs and their anteceadents in dff erent constructions will be discussed.

3.1Relative dauses

An EC in relative dauses in Thai is analyzed as a null resumptive pronounrather than a
variable (Hoonchamlomg 1991). Since an EC does nat observe subjacecy principle, it is not a
variable & the s-structure. Rather, Thai can be cdegorized as a language having a parameter of
wh-in-situ in relativization (see Demirdadie 1991). In this view, an EC is avariable & the level
of LF. Coindexation ketween an EC and the head noun,then, can be succealed by a rule of
predicaion.

Unlike English, an EC in Thai relative dauses canna be analyzed as a variable resulting
from wh-movement. As pointed by Hoorchamlong, if an EC is a result of move-alpha,
subjacency principle will be violated. Her exampleis provided below:

'waan nii chan hén [NP ndk-khian [S thii

day this | see writer THAT

[S1 Nit bdok Noy [S wda [S2 Dang kam-lanp ?dan

Nit tell Noy COMP Dang PROG read
[NP ndn-stu [S thii [S3 EC wi-can EC]
book THAT criticize

(@) Today | saw the writer; that Nit told Noy that Dang was reading the book that (he), criti cized
EC'

(b) Today | saw the writer, that Nit told Noy that Dang was reading the book that EC, criticized
(him),’

(Hoorchamlong 1991:187)

In addition, resumptive pronours in Thai can alternate quite fredy with gaps in relative
clauses. Thus, it is possble to view an EC as a null resumptive pronoun. Since resumptive
pronours in relative dauses are base-generated and nd related to move-alpha & s-structure,
subjacency isnat relevant in relative dauses. This analysis corresponds to Demirdacdhe's proposa
(1991, who propases that a language can have aparameter of wh-in-situ na only in question
formation bu aso in relativization.

In Demirdacdhe's view, for some languages, resumptive pronours are in-situ at s-structure,
and move & LF. But, for some languages, wh-movements always apply in relative dauses at s
structure, nat at LF. In this analysis, Thai would be in the first group while English would be in
the second group. Using of resumptive pronours in English is very margina. They are used in a
sentencein which a gap canna take placebecause of subjacency violation (Georgopouos 1991).
Following this analysis, a resumptive pronounin Thai would move to the Specof CP and leare a



trace at LF. An EC in relative clauses, which is a null resumptive pronoun, will be a variable at
LF.

Coindexation between the head noun and an EC in relative clause can be succeeded by
predication rule (see Law 1991, Ch5). According to Browning (1987), relative operators must
move to the Spec of CP to satisfy the licensing condition for subject-predicate relation. Since an
EC in relative clauses in Thai is bound to an empty operator a LF (from wh-movement), it will
have the same index as the operator. And the empty operator gets the same index as the head
noun by predication rule. Therefore, the EC will receive the same index as the head noun.

3.2 Topicalization

Topicalization can be anayzed in a similar way to relative clauses (see Hoonchamlong
1991). An EC in topicalized sentence is not a trace in s-structure because the movement would
violate subjacency principle. Rather, the EC is a covert pronoun, or pro. In this view,
topicalization shares the same structure and distribution as left-dislocation. Both constructions
are analyzed as base-generated. No movement is involved at s-structure. The difference between
them isaresult of the difference between covert and overt pronoun.

According to Hoonchamlong, topicalization in Thai does not involve move-alpha. If an
EC is a trace resulting from movement, it would violate subjacency principle. In addition,
topicalization does not exhibit Strong Cross-over effect®. In example below, subjacency principle
will be violated if EC is atrace. (The relation between ’khaw’ or EC and the antecedent TOP
crosses two bounding nodes, S1 and NP1%.)

[TOP Sudand][S1 chdan ddy-yin [NP1 khaaw [S wéa [S2 John pin

SudaT™M I hear news COMP John just

phaa khaw/EC pay roon-pha-yaa-baan mw#aa-chdaw nii]]]]

take ghe go hapital rarning this
'Suda, | head the news that Johnjust took her/EC to the hospital this morning.’
(Hoorchamlong 1991:93)

Example below indicaes that ECs in topicdized sentences do nd exhibit Strong Cross
over effed. The EC in example below can be A-bound ly khaw. Thus, it can't be avariable. (If
it isavariable, it will violate principle-C.)

[TOP khrayj nd] [S1 khaw; khit waa[S2 EC, cha-nd ]]

who TM he  think COMP win

'Who, ke thouwght that won? (Hoorchamlong 1991198

Since Thai topicdization is analyzed as a left dislocaion structure, coindexation between
an EC and the topic NP can be dore by the predicaion rule in the same way as relativization. An
EC in topic construction would recave the same index as the topic-NP at LF by predication rule.
(Itisbound ly thetopic NP at LF)

°Strong Crossover is a phenomena where "one of a pair of coreferential expressons crosses over another via
Wh-movement" (Lasnik& Uriagaraka 198841) A chain between Who and wh-trace in the sentence below, crosses
over 'he’. The sentence below is ungrammatica becaise wh-traceis also A-bound by 'he' (violation of principle-C).

*Who, does he, think Mary likes t,

19t js assumed here that Thai has the same bounding rodes as English, NP and S.



3.3 Serid verb constructions
Serial verb constructions are "constructions in which a sequence of verbs appeas in what
seans to be asingle dause. Usualy there is only one tense/asped spedficaion for the whole
chain of verbs'. (Baker 1989513 Serial verb constructions usually contain fewer overt NPs than
the number of arguments subcategorized by al verbs in the wnstruction. Misgng arguments can
be analyzed at least in two ways. They may be analyzed as ECs which are windexed with owert
NPs, or they may be analyzed as aring arguments.
3.3.10bjed sharing
Acoording to Baker (1989, seria verb constructions may not contain an EC. Rather,
overt NPs in the sentence ae shared by different verbs. For example, 'Amba in the sentence
below is an internal argument of baoth 'naki’ and 'kiri'. It recaves the theta-role theme from baoth
verbs' while 'Kofi' receves the theta-role Agent from both verbs. The structure of this sntence
isrepresented below.
Sranan: Kofi naki Ambakiri
Kori hit Ambakill
Kofi struck Ambadeal. (Baker 1989516)
[CPKOfi [IP[VP[V'[V naki] [NP Amba] [V' [V Kiri]]]ll]
Serial verb constructions in Thai can be analyzed in a similar way. Examples of a
sentence where the seoond \erb is atransitive verb are shown in (&) and (b).
(& [CPkhaw [IP[VP[V'[V waat] [NP rdup] [V'[V khai]] 1]1]
he ant picture sl
'He paints a picture and sell s it’
(b) [CP khaw [IP[VP[V'[V chai] [NP miit] [V'[V tat][ NP n—aa]] ]]]]
le use knife at nea
'He uses aknife to cut med'
(©) [CPDum[IP[VP[V'[V tii] [NPyuu] [V'[V tai]] ]]]]
Dum hit snake die
'‘Dum hits a snake dea
(b) has the same structure & (a), except that it subcaegorizes for one more NP. In (a),
‘picture’ recaves the theta-role theme from both ‘paint' and 'sell’. And bdh verbs assgn the
externa theta-role Agent to 'he'. In (b), 'knife' recaves the theta-role theme from 'use’ and the
theta-role instrument from ‘cut’, while ‘'med" gets the theta-role theme from 'cut’. And badh verbs
assgn the thetarole agent to 'he’. Unlike (a) and (b), (c) is an example in which the second \erb
is an intrangitive verb. 'Dum' receves only one theta-role from 'hit" while 'snake' recaves two
theta-roles from 'hit' and from 'di€'.
(d) [CPkhaw [IP[VP[V'[V'[V1kin] [NP1khaw]] [V'[V2 ?im]] ]]]]
le tea rice full
'He d@e and became full’
Examples (a)-(c) abowe indicae objed sharing in serial verb constructions. However, the
serial verb constructions do nd necessary involve objed sharing. For example, seria verbsin (d)
do nd share the same objed. Rather, they share only the same subjed. The structure of this

YThis analysis is possble on the modificaion of theta-theory so that an argument can recéve more than one
theta-role in certain conditions. "most current versions [of theta-theory] allow an argument to receve more than one
B-role & longasall its B-roles are assgned to the same structural position.” (Baker 1989521)



sentencetypeis different from the structure éowe. In this gructure, V2 canna assgn atheta-role
to NP1 because NP1 isnot asister node of V2.

3.3.2ECsin serial verb constructions

Contrary to the &owve analysis, seria verb constructions maybe analyzed in the way that
ECs are in the structure. These ECs are areferential with arguments in the structure. In this
anaysis, an EC is obligatorily coindexed with an argument in the sentence. Example of Sranan
language in the sedion above, when analyzed in this way, may look like this:

1. Kofi [VP hit Amba, [V kill pro]]

2.Kofi [VPhit Ambg [XP O, [VPKkill t,]]] (baker 1989518

The missng objea of the second werb can be apro that is coindexed with the objeda
‘Amba asin (1), or it can be avariable resulting from movement of anull operator asin (2). This
anaysisis smilar to the analysis of complement clauses in Pingkarawat (1989. Example below
indicates that the EC in the complement clause is a PRO since that position is not governed and
canna be asggned case. (An overt NP canna occur in that position)) It is coindexed with khaw'
because 'yaak' is a subjed-control verb.

(a) khaw yaak [S FRO kin khdaw]

he  want ed rice
'Hewould like to ed'

Which analysis is siitable for serial verb constructions in Thal is not discussed here.
Whatever the analysis is, it seams to be that coindexation in seria verb construction is aways
constant, and dces not depend on the discourse. In ancther word, coreferent in serial verb
constructions can be resolved by principles avail able within the government and kinding theory.

4. Referent resolution at the discourse level

The government and kinding theory discussed abowve provides us sme principles for
referent resolution at the sentence level. As we have drealy seen, some zero pronours, those
which are cdegorized as traces and obigatory PROs, can be resolved by some principles in the
grammar. But some zero pronours, those which are cdegorized as pros and arbitrary PROs,
canna beresolved by any principle in the theory. Their antecedents are identified at the discourse
level. In this sdion, the centering theory is adopted as the basis of discourse principle for
resolving these zero pronours.

4.1 The Centering theory

A discourse can be analyzed as a structure of discourse segments (Grosz and Sidner
1986. A discourse segment is a group d utterances which are locdly coherent. The centering
theory (Grosz et.al. 1983, 198pis a computational model that aceounts for the loca coherencein
a discourse segment. The analysis is based on the discovery that different NP forms sgnify
different cognitive status of discourse entities (seeGundel et.a. 1993. An entity that isin focus
usually contain lessinformation in itself. It is normally redized as a pronoun @ a zero pronoun
(see GundH et.al 1993, Givon 1983. Thus, a referent of a pronoun @ a zero pronouncan be
identified from salience of discourse antities. In ather words, if we can keep tradk of discourse
entities that are in focus, we shoud be &le to identify the referent of a pronoun @ a zero
pronoun.The processof keguing tradk of salient entitiesis generally cdl ed focusing.



Centering is one of focusing medanisms. It exhibits coherencein a discourse segment in
terms of centers. Centers are discourse antities that serve to link uterances in a segment. It is
asaumed in the theory that an utterance ®@ntains two kinds of centers: backward looking center
(Cb) and forward looking center (Cf). An utterance can have many Cfs, bu it can have only one
Ch. Cfs are ordered acording to dscourse salience One of the Cfs would be the Cb of the
utterance The highest rank of Cf would be apreferred Cb (Cp) of the next utterance Constraints
andrules of the centering theory are stated below:

Constraints:

For ead U, in adiscourse segment U,,...U,;

1. Thereispredsely one Ch.

2. Every element of Cf(U,) must beredized™in U..

3. The center, Cb(U,), isthe highest-ranked element of Cf(U, ,) that isredizedin U, .

Rules:

For ead U, in adiscourse segment U, ,...U,;

1. If some dement of Cf(U, ,) isredized asapronounin U, , then so is Cb(U,).

2. Trangition states are ordered. CONTINUING is preferred to RETAINING is preferred
to SHIFTING-1 is preferred to SHIFTING.

(Walker et.al. 19902)

Transition states are determined from redi zation o Cbs as below:

Continuing:  Cb(U,) =Cb(U, _,) and Cb(U,) = Cp(U,)

Retaining: Cb(U,) = Cb(U, ,) and Cb(U,) <> Cp(U,)

Shifting-1:  Cb(U,) <> Cb(U,_,) andCb(U,) = Cp(U,)

Shifting: Cb(U,) <> Cb(U,_,) andCb(U,) <> Cp(U,)

The cantering rule states that if an uterance @ntains one or more pronours, ore of them
must be the Cb. The Cb of an uterance is determined from the highest rank o previous
utterances Cfs that are redized in the aurrent utterance Ranks of Cfs are determined from
syntadic properties and preferred order of transition state (see example(a) in sedion 4.2. These
constraints and rules are used as the basis for identifying referents for pronours or zero pronours
(seethe next sedion). The centering rules can explain why the following discourse (from Grosz
et.a. 1989 is unaccetable. U3 is unaccetable becaise it violates the first centering rule. Since
‘John is the highest Cfs (of U2) redized in U3, it must be the Cb. But it is not redized as a
pronounwhil e other Cf, 'Mike, isredized as apronoun.

Ul) John wanted to go for aride yesterday

Cf(U1) = {John}
U2) He cdled upMike

Cb(U2) = John,Cf(U2) = {John > Mike}
U3) He wasannoyed by John'scdl.

4.2 Centering in Thai

Since zero pronours contains lessinformation than pronours, zero pronours are aumed
here & more focused than pronours. In this paper, only zero pronours are cnsidered, and
asumed as the basis form for the centering rule. The difference between zero pronours and

12:An uterance U (of some phrase, not necessarily a full clause), redize cif ¢ is an element of the situation
described by U, or c isthe semantic interpretation of some subpart of U " (Walker et.al 1990



pronours in the centering, if any, is not discussed in this paper. The centering rule for Tha can
be stated as below:

Rules:

For ead U, in adiscourse segment U, ,...U,;

1. If some dement of Cf(U, ,) isredized asazero pronounin U, , then sois Cb(U,).

2. Trangition states are ordered. CONTINUING is preferred to RETAINING is preferred
to SHIFTING-1 is preferred to SHIFTING.

One of the major isaues in applying the centering algorithm to the resolution o zero
pronours in Thai is to determine the order of Cfs. Following the analysis that subjed NPs in
many languages are more prominent than ather NPs (Givon 1983, it is assumed here that subjed
NPsin Thai aso have ahigher rank than oljed NPs. However, ranking of NPs in ather positions
are not discussed here. Further research is needed to determine the order of Cfs with resped to
other syntadic positions.

Referent resolution for zero pronours, espedally for pros and arbitrary PROs, can be
resolved by applying the centering algorithm. For example, zero pronours in the following
discourse can beresolved by applying the ceantering theory. Since U1 has only one entity, Dang is
the Cb and is the only member of Cf list. Thus, Dang will be the Cb of U2 . Then, Dang would
be the antecadent of zero pronounsinceit is the only possble referent. Since Dang is the highest
Cf redized in U2, it would be the Cb of U3. There ae two passhbiliti es of ordering Cfs, Cf1 and
Cf2. But Cf1 is preferred to Cf2 because Cf1 represents continuing state while Cf2 represents a
retention state. Thus, the centering theory predicts that the zero subjed in U3 would refer to
Dang whil e the zero oljed would refer to Dum.

@ Ul: Dang pay paa-tii m#aa-waan
Dang go party yesterday

'‘Dang went to a party yesterday'
Cb: Dang
Cf:  {Dang}

U2: [Z] ddy ruu-cak kap Dum
ASP. med with Dum
'(He) met Dum'’
Cb: Dang
Cf.  {Dang, Dum}
U3:[Z] k§ looy chuaan [Z] pay duu ndn

CONJ then invite go see movie
'(He) invited (Dum) to go to amovie
Cb: Dang

Cfl: {Dang, Dum} C
Cf2:  {Dum, Dang} R
However, centering canna eliminate dl ambiguities in a discourse. Ambiguity may arise
when the first utterance @ntains more than ore entity. For example, U1 in the example below
contains two entities, Dang and Dum. Either one of them can be the Cb of U2 becaise U2
contains only one antity. Thus, the zero pronounin U2 can be interpreted either as Dang or Dum.
(b) Ul: Dang maa coa Dum
Dang comemed Dum



'‘Dang met with Dum'’
Ch: 72
Cf:  {Dang, Dum}
U2:  toon-thii [Z] kam-lan doon 1én

while PROG. wak ASP
‘whil e (he) was walking'

Cbl Dang

Cfl. {Dang}

Cb2  Dum

Cf2:  {Dum}

In addition, the centering theory is gill i n the developing stage. It neals more reseaches
dore on dfferent discourse genres to strengthen its explanation paver. For example,
subadinationis normally assumed to behave like aseparate utterancein the centering theory (see
Walker et.al 1990, Kameyama 1985. But this clam is unlikely to hdd in Thai. The example
below indicates that the subardinate dause does not behave like aseparate utterance, bu rather
like apart of the main clause (Ul). Since U2 is ambiguous (as sown abowe), U3 can be
interpreted in two ways. If Cb(U2)=Dang, Cf11is preferred to
Cf12. If Cb(U2)=Dum, Cf21 if preferred to Cf22. However, Cf21 is unlikely to be accetable.
Zero subjed in U3 shoud refer to Dang rather than Dum. On the other hand, if we analyze U2 as
apart of U1, U3 will be the next utterance of U1. In this view, the Cb of U3 can be only Dang
regardless of the ambiguity in U2"%, And U3 can have only one preferred interpretation. This
suggests that subardination may not be analyzed as an individual utterance
(© Ul: Dang maa coo Dum

Dang come med Dum
'‘Dang met with Dum'’
Ch: 72
Cf:  {Dang, Dum}
U2:  toon-thii [Z] kam-lan doon 1én

while PROG. wak ASP
‘whil e (he) was walking'
Cbl Dang
Cfl. {Dang}
Cb2  Dum
Cf2:  {Dum}
U3: [Z] kS ooy chuaan [Z] pay duu ndyp
CONJ then invite go see movie
'(He), then, invited (him) to go to amovie
Cbl: Dang

Cf11 {Dang, Dum} C
Cfl12 {Dum, Dang} R
Cb2: Dum

Cf21: {Dum, Dang} C

13Both 'Dang and 'Dum' are redized as zero pronouns. But 'Dang has a higher rank than 'Dum'’. Thus, '‘Dang
must be the Cb of U3. And Cf11is preferred to Cf12.



Cf22: {Dang, Dum} R

5. Conclusion

In this paper, | provide an overview of referent resolution for zero pronouns, with an
emphasis on Thai. | assume that the resolution can be done at two levels: the sentence level and
the discourse level. The resolution at the sentence level can be implemented on the basis of
principles of a sentence grammar, which is in accordance with the government and binding
theory. Zero pronouns that cannot be resolved by the government and binding theory are resolved
on the basis of discourse principles. The centering theory is the discourse principle used in this
paper. Zero pronouns are resolved by keeping track of discourse salient entities. The referents of
the zero pronouns are expected to be the most focused entity, or the (backward) center of an
utterance. The theory has been used in pronouns resolution in many languages, such as English,
Italian, Japanese, etc. It is shown in this paper that the theory is also applicable in resolving zero
pronouns in Tha texts. However, since the theory is developed on the basis of constructed
discourses, further researches based on naturally occurring discourses is therefore needed,
especially on complex sentences, Such researches will strengthen the centering theory.
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