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ABSTRACT

AN EXPERIMENTAL STUDY ON ABSTRACT ANAPHORA RESOLUTION IN
TURKISH WRITTEN DISCOURSE

Ergin Somer, Rabiye
MS., Department of Cognitive Science
Supervisor: Prof. Dr. Deniz Zeyrek
Co-advisor: Assist Prof. Dr. Cengiz Acartiirk

July 2012, 185 pages

This thesis provides an experimental approach to abstract anaphora resolution in
Turkish written discourse. The core of this work consists of identifying various
manifestations of abstract anaphoric expressions —bu vs. bu durum, bu olay, bu s,
bu gercek (bu as the bare abstract object anaphor vs. bu+label abstract anaphors)-
in Turkish discourse, and investigating whether any difference is observed in their
processing. To this end, two offline experiments are conducted with human subjects,
and the results indicate that label anaphors, compared to the bare anaphor bu, have a

tendency to disambiguate the antecendent in some cases.

Keywords: Discourse, anaphora, anaphora resolution, referent, antecedent, ambiguity



0z

TURKCE YAZILI SOYLEMDE SOYUT ARTGONDERIMSEL IFADELER
UZERINE DENEYSEL BiR CALISMA

Ergin Somer, Rabiye
Yiiksek Lisans, Bilissel Bilimler Boliimii
1. Danisman ve Tez Yoneticisi: Prof. Dr. Deniz Zeyrek
2. Danigman: Yrd. Dog. Dr. Cengiz Acartiirk

Temmuz 2012, 185 sayfa

Bu tez, yazilh Tiirkge soylemde soyut artgonderimsel ifadelerin
¢oziimlenmesine biligsel ve deneysel bir bakis agis1 sunmaktadir. Caligmanin
temelini, gesitli soyut artgonderimsel ifadelerin -bu ile bu durum, bu olay, bu is, bu
gercek (yalin bir sekilde bu soyut artgdnderimsel ifadesiyle, yine soyut bir
artgonderimsel ifade olan bu+ad) ifadelerinin- Tiirkge yazili soylemdeki gesitli
gosterimlerini belirlemek, ve c¢ozlimlenirken herhangi bir farklilik goézlemlenip
gozlemlenmedigini incelemek olusturmaktadir. Bu amacla, insanlar iizerinde 2 adet
deney yapilmistir. Sonuglar, bu+ad bi¢imindeki soyut artgonderimsel ifadelerin,
yalim bu artgonderimsel ifadelerine kiyasla, bazi durumlarda gonderimde

bulunduklar: ifadelerdeki belirsizligi giderdiklerini gostermektedir.

Anahtar kelimeler: Soylem, artgonderimsel ifade, artgonderimsel ¢oziimleme, onciil,

gonderge, cokanlamlilik



Vi

To my beloved one: Doga.



ACKNOWLEDGEMENTS

| would like to start giving my special thanks to Prof. Dr. Deniz Zeyrek for
her help and support from the very beginning of my attempts to establish myself in
the field of Cognitive Science. It's mostly thanks to her encouragement that | found a
particular future plan of action to follow, and the encouragement that | needed to
achieve my career goals in the dynamic atmosphere of an interdisciplinary
department. It's again mostly thanks to her that this thesis was shaped and finalized.
I'm very grateful to Assist. Prof. Cengiz Acartiirk, who was patient, supportive, and a
real guide with the endless questions of a novice researcher in the experimental
studies.

Millions of thanks to Tuna Cakar, my dear friend, for his help in the courses
we took together, for his jokes, comments and ideas that made the difficulties
manageable in our effort to be able to understand the fundamentals, trends, methods,
techniques, approaches and various research in different fields and the combination
of them in Cognitive Science. Thanks a lot to Cihan Selguk whose friendship has
been invaluable to me as well as his help in statistical and computational models
during my MSc. studies at METU, and also his help for the statistical analysis of this
thesis. Thanks a lot to Elif Gok for her moral support and her effort in getting this
thesis signed in various cities of Turkey. I'm also very thankful to Thsan Yalginkaya
with whose help it became possible to evaluate my findings in this study through a
non-parametric statistical analysis. | cannot forget my students taking part in my
experiments; | thank them all.

I would like to thank METU Cognitive Science Department for the
collaborative atmosphere formed by the researchers, academicians and graduate
students from a variety of fields interested in all aspects of cognition and the

stimulating environment to develop myself and to conduct research on linguistics and

vii



psychology.

Special thanks to Dr. Simon Phipps for encouraging me to leave an already
existing career behind at Bilkent University, apply for an MSci degree in Cognitive
Science at METU.

I owe very special thanks to my dear friends, Fatma Giil Yildirim, Hafize
Egir, Onur Ozalpuk, Fatma Sen, Salih Yildirim, Murat Yildirim, Ali Fuat Zirhl,
Doga Giirsoy and Onur Giilgat for taking part in my pilot studies, for their comments
and feedback on my experiments, and | thank them all just because of their existence
in my life.

Greatest thanks to my little ones; to Ruby for spending most of her time in
front of the computer with me while 1 was writing this thesis, for keeping me sit
down to finish it by sleeping on my lap, giving me hugs from time to time as moral
support and setting the rythm for my pace with her lovely purr sounds; to Lilly for
keeping me active by continuously bringing her ball for a fetch game and waking me
up when | fell asleep in front of the computer; and to my miniature lion, Suzy, for
guarding my study room against Lilly by not letting her in when | was fully
concentrated.

Finally, I'm deeply indebted to Doga Somer, my beloved husband, for his
endless support not only in this thesis, but in every phase of my life. With love and

gratitude, this thesis is dedicated to him.

viii



TABLE OF CONTENTS

ABSTRACT ..
OZ o
DEDICATION ..ottt sttt
ACKNOWLEDGEMENTS ..ottt
TABLE OF CONTENTS ...t
CHAPTER
LINTRODUCTION ...ooiiiiiiiiieice e sresseseens
1.1, BaSIiC NOLIONS ....c.eevviieiiiiieiieieieie e
1.2. Types of Abstract Anaphora .........ccccoovveveicicnnnnnns
1.2.1. Labelling ...
1.2.2. Situation Reference .........cccocevcvvveieicnnnnnne.
1.2.3. DisSCOUISE DEIXIS ....ccvvvvrriiieinieiienie e
1.3. Scope of the Current Work .........cccooeveiiienininnnnnn,
2. THEORETICAL AND METHODOLOGICAL FRAMEWORKS
IN ABSTRACT OBJECT ANAPHORA STUDIES...............
2.1. Abstract Object Anaphora Studies ............ccccceevveieennene

2.1.1. Abstract Object Anaphora Studies in English.

2.1.2. Abstract Object Anaphora Studies in Other
LanNQUAGES ....cveeeeeeirieieerre e

2.1.3. Abstract Object Anaphora Studies Focusing

on Contrastive Analysis of Several Languages

2.2 Resolution of Abstract Object Anaphors ..................... .
2.2.1. Abstractness Hierarchy ..........c.ccocoovevvenennen. :
2.2.2. Right Frontier Constraint...............ccccoeveeevnenen.

2.2.3. Segmented Discourse Representation Theory.

12
13
13

16

19
20
22
25
28



2.2.4 Inferencing within the Framework of Centering

2.3 Ambiguous Nature of the Antecedents to Abstract
Object ANAPNOTS........coviiiiiiirieeee s
2.4. Methodological Frameworks in Anaphora
ANNOLAtioN STUTIES .......ocveviiiiiicieee e
2.4.1 Krippendorff's Alpha...........c.cccovvevveiennennn.
2.4.2 Passonneau's Proposal...........cccccoereninnnnnne
3. AVIEW FROM TURKISH ......ccoiiireeeee e,
3.1. The Data Source: the Turkish Discourse Bank

3.2. Types of Abstract Object Anaphors............c.cceevennee.
3.2.1. Labeling in Turkish .........cccccoovnviiiiiieinnn,
3.2.1.1. lllocutionary Nouns.......................
3.2.1.2. Language Activity Nouns.............
3.2.1.3. Mental Process Nouns...................
3.2.1.4. Text NOUNS.......ccoovriieeiieniee e
3.2.2. Situation Reference in Turkish ...................
3.2.3. Discourse Deixis in Turkish...........ccccevu....
3.3. Anaphora Resolution in Turkish ..........ccccccevveviennene.
3.3.1. Abstractness Hierarchy ...........cccoceecervnenne.
3.3.2. Right Frontier Constraint in Turlish...............
3.4. Anaphora Studies in Turkish............ccccceeveviveieinene.
4. THE EXPERIMENTS ..o
4.1. The PHOt STUAY ....ccevvieiiiiiiiiiieeeee e
4.2 EXPEriMent 1 ......ccccoiiiiiiiiiee s
4.2.1 Experiment Design .......ccccccevveeviieviesiieennn.
4.2.2 Analysis of the Data ...........ccccevevveiiieinnenn,
4.2.3RESUILS .o

30

33

36
38
40
42

43
43
44
45
47
49
51
53
54
55
56
58
60
63
64
67
67
68
71



4.2.4 DISCUSSION .coeeeeeeeeeeeeeeee 91

4.3. EXPErIMENt 2 ...ccvvieicieieee et 93
4.3.1 Experiment DeSign ......cccevvvvievivenieie s 93
4.3.2 Analysis of the Data ...........cccceevvnininiennn 94
4.3.3RESUIS .ot 97
4.3.4 DISCUSSION ...veiviiiiiiieiieieiie et 112

4.4 General DISCUSSION .......ccviveiieiiiinieieie e 122

5. SUMMARY, CONCLUDING REMARKS AND

FUTURE WORK ..ot . 125
REFERENCES.......ccoi s o 130
APPENDICES ..o e 136

APPENDIX 1: EXPERIMENT 1 TEST MATERIAL FOR

GROUP L. 136
APPENDIX 2: EXPERIMENT 1 TEST MATERIAL FOR

GROUP 2. s 138
APPENDIX 3: ANNOTATION GUIDELINE FOR GROUP 1..... 140
APPENDIX 4: ANNOTATION GUIDELINE FOR GROUP 2..... 143
APPENDIX 5: START-END WORD CONSISTENCY

ANALYSIS FOR THE PILOT STUDY ....coiiiiiiiiiiiiciecsees 146
APPENDIX 6: START WORD CONSISTENCY ANALYSIS

FOR EXPERIMENT L. 150
APPENDIX 7: END WORD CONSISTENCY ANALYSIS

FOR EXPERIMENT L. 153
APPENDIX 8: PASSONEAU (2005) ANALYSIS FOR

EXPERIMENT L. 156
APPENDIX 9: PASSONEAU (2005) ANALYSIS WITHOUT

ADJUNCTS FOR EXPERIMENT 1.....ccccoiiiiiiiiiiiiiicciciee 160

Xi



APPENDIX 10: EXPERIMENT 2 TEST MATERIAL FOR

GROUP L. 163
APPENDIX 11: EXPERIMENT 2 TEST MATERIAL FOR

GROUP 2. 165
APPENDIX 12: START WORD CONSISTENCY ANALYSIS

FOR EXPERIMENT 2o, 167
APPENDIX 13: END WORD CONSISTENCY ANALYSIS

FOR EXPERIMENT 2o 170
APPENDIX 14: PASSONEAU (2005) ANALYSIS FOR

EXPERIMENT 2. 173
APPENDIX 15: FREQUENCY TABLE OF START&END

WORDS IN EXPERIMENT 1....cooiiiiiiiiieeee e 177
APPENDIX 16: FREQUENCY TABLE OF START&END

WORDS IN EXPERIMENT 2o 179

APPENDIX 17: ANALYSIS OF THE MOST FREQUENT

TYPES OF THE PHRASES MARKED BY THE

PARTICIPANTS IN EXPERIMENT 1....cccoiiiiiiiiiiiieeee 181
APPENDIX 18: ANALYSIS OF THE MOST FREQUENT

TYPES OF THE PHRASES MARKED BY THE

PARTICIPANTS IN EXPERIMENT 2.....ccoiiiiiiiiiiiiiiicie 183

Xii



CHAPTER 1

INTRODUCTION

This thesis presents an experimental study conducted with human subjects on
manifestations of abstract entity anaphors and their resolution in Turkish discourse.
Just like the other linguistic devices (e.g. connectives) maintaining coherence in a
text, anaphoric expressions in discourse are linguistic devices helping the text be a
coherent whole rather than a random collection of words, phrases or sentences.

In this chapter, the basic notions regarding anaphoric expressions, i.e., what
anaphora resolution means, types of anaphora (i.e. anaphors referring to abstract vs.
concrete objects) will be explained (Section 1.1). Also, types of abstract entity
anaphors will be presented (Section 1.2). To clarify these points, examples from
English discourse will be provided. Finally, scope of the current work (Section 1.3)

will be explained.

1.1 Basic Notions

An anaphor is a device defined as the dependence of an expression referring
to another which has already been introduced in the discourse (Botley, 2006, p. 73).
The entity to which it refers back to or for which it stands is its antecedent and the
process of determining the antecedent of an anaphor is called anaphora resolution

(Halliday & Hasan, 1976, p.14). While languages have anaphoric expressions



referring back to concrete individuals or objects (e.g. personal pronouns like 'he'
referring to John in example (1)), they also have anaphoric expressions referring
to abstract entities like situations, events, beliefs, thoughts, etc. Such kinds of
anaphors are called abstract object anaphors® (Asher, 1993, p.3). To exemplify, ‘that'
in example (2) refers to the situation in which it is considered essential to be careful
with wishes because they sometimes come true. Thus, 'that' in example (2) is an

abstract object anaphor.

(1) [John] was the manager of the company and supposed to be defending the

rights of the workers, but he remained silent.

(2)  [Be careful with what you wish...because wishes sometimes come true.]
That's what the Semiconductor Industry Association, which represents U.S.
manufacturers, has been learning.

(Asher, 1993, p. 3)

Botley discusses the term anaphor like the ones in examples (1) and (2)
(2006, p.74). In example (1), the antecedent of the anaphoric expression 'he' can be
identified with little trouble by a hearer or a reader. This is because the connection
between the anaphor and the antecedent is a straightforward one as the anaphor 'he'
refers to a concrete individual (i.e., John). However, this is not the case for the
abstract object anaphor 'that' in example (2). The antecedent of the anaphoric
expression ‘that' may require a more complex process of inference to be defined
because the antecedent refers back to a situation, which is not a surface noun or noun
phrase in its syntactic form. Dipper and Zinsmeister (2010, p.55) state that
antecedents of such type of anaphora are abstract objects, like actions and events,
which correspond to linguistic entities including at least a verb: partial clauses,
clauses, sentences or sequences of sentences. For example, the abstract object
anaphor 'that’ in example (2) corresponds to the full sentence preceding itself. On the
other hand, the abstract entity anaphor 'it' refers to a partial clause in example (3):

! The target type of anaphors, abstract object anaphors, have been addressed with different names in
the literature such as discourse deictics by Levinson (1987), Webber (1991), Lakoff (1974), anaphors
to abstract objects by Asher (1993), situation reference by Fraurud (1992), indirect anaphors by
Botley (2006). Throughout the thesis, Asher's naming is followed so the target type of anaphors is
addressed as abstract object anaphors to be consistent with the terminology.



(3)  As part of corporate streamlining programs, many companies are [extending
early-retirement packages to legions of senior managers.] They see it as one
relatively painless way to pare management ranks...

(Asher, 1993, p.3)

As pointed out by Dipper and Zinsmeister (2010, p.55), as well as corresponding to
partial clauses, clauses, sentences or sequences of sentences, abstract entity anaphors
can even correspond to discontinuous strings, as illustrated by the following

example:

4) | would like to draw particular attention to the fact that [people who have
made their lives here in the European Union] still do not [have the right to
vote], even though the European Parliament has called for it on many
occasions.

(Dipper & Zinsmeister, 2010, p.55)

In example (4), the antecedent of the abstract object anaphor 'it' is the fact that
people have made their lives in the European Union but they do not have the right to

vote. The complete antecedent is presented discontinuously in the text.

1.2. Types of Abstract Anaphora

Botley (2006, pp.75-80) distinguishes three distinct types of abstract
anaphors. These are labeling put forward by Francis (1994), situation reference
discussed extensively by Fraurud (1992, 1992a), and discourse deixis argued by
Lyons (1977).

1.2.1 Labelling

Francis (1994) examines the nominal groups functioning as abstract object
anaphors, which are used to connect the written discourse. He refers to them as
labeling. He makes a distinction between advance labels (ALs) and retrospective
labels (RLs). While ALs function cataphorically (forwards), RLs function
anaphorically (backwards) (p.83). Examples (5) and (6) below clarify the cataphoric

and anaphoric functions of the abstract label anaphors respectively:



()

(6)

I understand that approximately 12 per cent of the population is left-handed.
Why, then, should there be such a preponderance of right-handed golfers
which extends, 1 am informed, to club level? In reply to that question a

golfing colleague of mine offered two reasons.

[The first was that beginners usually start with handed-down clubs, which are
usually right-handed. The second was that, for technical reasons, left-handed
individuals make good right-handed golfers.]

(Francis, 1994, p.84)

...[the patients' immune system recognized the mouse antibodies and rejected
them. This meant they did not remain in the system long enough to be fully

effective.]

The second generation antibody now under development is an attempt to get
around this problem by 'humanizing' the mouse antibodies, using a technique
developed by...

(Francis, 1994, p.85)

In example (5), the antecedent follows the label anaphor ‘two reasons' acting

cataphorically. On the other hand, in example (6), the antecedent to the label anaphor

'this problem’ precedes the anaphoric expression; thus, functions anaphorically.

As pointed out by Francis, RLs are far commoner than ALs, and not all the

nouns listed below occur as heads of advance labels (1994, p. 89). According to the

list of labels gleaned by Francis from The Times corpus, the labels are as follows:

Most common: approach, area, aspect, case, matter, move, problem, stuff,

thing, way.

Others: accident, achievement, action, activity, advance, advantage, affair,
agreement, anachronism, approach, arrangement, attempt, background,
behavior, blunder, calamity, cause, challenge, change, characteristic,
circumstances, combination, complication, compromise, conditions,
consequence, consideration, context, contingency, contradiction, deal, deed,
development, device, difficulty, dilemma, disaster, effect, element, episode,

event, evidence, exercise, experience, fact, factor, fate, feature, incident,



information, issue, manner, measure, mess, method, mistake, mixture, news,
objective, occasion, occurrence, operation, outcome, pattern, picture, plan,
policy, possibility, practice, procedure, process, programme, project,
prospect, purpose, question, reaction, reason, result, scenario, scheme,
setback, sign, situation, solution, sphere, step, strategy, system, subject,
tactic, task, technique, tendency, threat, topic, treatment, trend, truth.

As well as the backwards and forwards categorization of labeling, Francis

(1994) also categorizes the head nouns in the labels as follows (p.90-93):

a. lllocutionary nouns: These are the nominalizations of the verbal
processes, like the nouns accusation, allegation, claim, criticism, explanation,
indication, objection, prediction, proposal, proposition, reminder, recommendation,

statement, suggestion etc.

(7)  As we left this meeting, my wife said: ['Potter has gone barmy, and they don't
know what to do."] I could not bring myself to believe she was right. I only
accepted this explanation when my wife confined her suspicions to a friend,
a psychiatrist, who exclaimed: "That's a terrible thing to say about your child's
therapist.’ This level of denial convinced me that it was true.

(Francis, 1994, p.90)

In example (7), the label of the abstract entity anaphor 'this explanation’,
referring back to wife's utterance given in quotation marks, is a nominalization of the
verb ‘explain’. The derivative suffix -tion nominalizes the verb; thus, the head noun

‘explanation’ in example (7) is a clear case of an illocutionary head noun.

b. Language activity nouns: These head nouns are similar to illocutionary
nouns but they do not have a cognate illocutionary verb; rather, they are the nouns
corresponding to some kind of a language activity and the result of it, such as the
nouns account, ambiguity, comparison, consensus, debate, definition, distinction,
dispute, example, equation, language, myth, reference, story, summary, talk, verdict,

version, etc. Consider the following example:

(8) Foster, the Fife-based organiser, said: ['So many great sporting cars are only

seen as static exhibits in museums nowadays, so it is a great honour for



Scotland that it has become one of the premier venues for using these

wonderful machines.']

This description is scarcely inflated. McLaren will be driving his Jaguar
Lightweight E Type. John Coombes, now based in Monaco, will drive a
Jaguar D Type.

(Francis, 1994, p.91)

In example (8), the label anaphor 'this description' refers back to the
description provided by Foster, so it illustrates the use of 'description’ as the language

activity head noun in the label.

c. Mental process nouns: These are head nouns referring to cognitive states
and processes and the results of these, such as analysis, assessment, assumption,
attitude, belief, interpretation, insight, knowledge, opinion, thought, theory, view,

vision etc. Consider the following example:

(9) At a press briefing in London during the inaugural meeting of the bank's
board of governors, Henning Christophersen, vice-president of the European
Commission, said: [ The EBRD must not be a political institution, but plainly

and simply a bank.]

This view contrasted with that of Jacques Attali, the president of the
European Banks, who regards the bank's role as political and economic.
(Francis, 1994, p.91)

In this example, the label of the abstract object anaphor 'this view' is both the
type of language-activity label and it is the mental process type simultaneously. It is

a mental process noun because the noun 'view' refers to a cognitive process of mind.

d. Text nouns: These head nouns refer to the formal textual structure of
discourse without any interpretation being involved, extending the previous
discourse and signaling the boundaries of a new discourse, such as phrase, sentence,
word, page, excerpt, section, paragraph, quotation, passage, term, terminology etc.

Consider the following example:



(10) ['Projects are also introducing changes in teaching styles. Increasingly these
are geared towards providing students with the opportunity to develop
initiative, motivation, problem-solving skills and other personal qualities.
Central to this approach is the transfer to students themselves of the
responsibility for managing their own learning and applying their own
knowledge.']

That quotation comes not from the Plowden report, but from the Technical
and Vocational Education Initiative review of 1985. It is very different from
what we found in the best primary schools?

(Francis, 1994, p.91)

In example (10), the label anaphor 'that quotation' refers back to all three
sentences that precede i.e., the quoted information. The label anaphor here functions
as a signal that a new discourse is coming, and it seems to have nothing with the
meaning of the antecedent, rather it refers back to the textual formal structure of the

discourse.

1.2.2 Situation Reference

The second type of abstract object anaphora stated by Botley (2006) is the
situation reference discussed extensively by Fraurud (1992a, p.1). In her analysis,
Fraurud (1992a) investigates the manifestations of bare anaphoric expressions
'it/this/that’, named as 'sentential it/that/this' in traditional grammar and syntax
theory. Fraurud (1992, 1992a) makes a distinction between object reference and
situation reference in anaphora resolution: She holds that it is the semantic class of
the antecedent as well as its syntactic class that distinguishes the two. As the
semantic distinctions, Fraurud (1992, p. 28) differentiates between the 'objects' as
referring back to entities, namely the concrete entities, and the 'situations' as
eventualities (referring back to processes and states as well as events) and factualities
(referring back to facts and propositions). The distinction between the object
reference and the situation reference regarding the semantic class of the antecedent

of the situation reference is illustrated by her own example below in (11):

(11) Mary was fired. a. That happened last week
b. That is true

7



c. That surprised me
(Fraurud, 19923, p.1)

The situation referent ‘that’, in contrast to object referents, has a function
referring back to various different higher-order entities in (11a), (11b), and (11c).
Higher-order entities cover for events, processes, propositions, facts etc., rather than
covering for object entities. In (11a), the anaphoric expression ‘that' refers to an event
(i.e. the firing of Mary), in (11b), the antecedent is a proposition, (i.e. that the firing
of Mary is true), and in (11c) the antecedent is a fact, (i.e. the fact that Mary was
fired) (Fraurud, 1992a, p.1).

The other distinction between object reference and situation reference made
by Fraurud (1992, 1992a) is related to the syntactic class of the antecedent. The
antecendents of the object reference might be limited to different kinds of NPs,
whereas the syntactic class for the antecedents of the situation reference can vary.
That is to say, they may range from abstract nouns and propositional pronouns to

sentences and segments of the text. Consider the following examples:

(12) Jane learnt that [John had an affair with another girl]. Upon learning this, she
got depressed.

(13) [An anaphor is a device defined as the dependence of an expression referring
to another which has already been introduced in the discourse.] This is the

definition for the phenomenon of ‘anaphor' provided by Botley (2006, p.73).

The abstract object anaphor 'this' in example (12) refers to that ‘John had an
affair with another girl’, which is an embedded clause in a sentence. On the other
hand, the abstract object anaphor 'this' in (13) refers to the definition of anaphor in
the previous sentence; that is, the antecedent is the whole sentence. As these
examples show, the antecedents of the situation referents might vary in their

syntactic class, which is not the case for object referents.

The focus of this thesis will be mainly on label anaphors and bare anaphors
with situation reference, which have been explained so far. For the sake of
completeness, another form of abstract object anaphors, textual/discourse deixis

discussed by Lyons (1977), will also be explained below.



1.2.3 Textual/Discourse Deixis
Lyons (1977), gives the following definition for discourse deixis:

[It is] the location and identification of persons, objects, events, processes and
activities being talked about, or referred to, in relation to the spatiotemporal context
created and sustained by the act of utterance and the participation in it, typically,
of a single speaker and at least one addressee (p.637).

Lyons (1977) makes a distinction between 'pure textual deixis' and ‘impure
textual deixis'. For him, the following excerpt from a conversation sets an example

for pure textual deixis.
(14) A: That's a rhinoceros.

B: A what? Spell it for me.
(Lyons, 1977, p.667)

In this context, the abstract anaphoric expression 'it' refers to the linguistic
form ‘rhinoceros’, not the referent of 'rhinoceros' in the real world. However, there
seems to be a difference in the referent of the abstract anaphoric expression 'that' in

the following context provided by Lyons (1977):
(15) A: I have never seen him!

B: That’s a lie!
(Lyons, 1977, p.668)

In this context, the anaphor 'that', rather than the linguistic form of A’s
utterance, refers to the proposition expressed by the sentence uttered by A, which is
defined as ‘factualities’ by Fraurud (1992, 1992a). As Webber (1991, p.3) states, this
example is ‘textual’ as it has nothing to do with the linguistic form but the utterance
itself, and it is 'impure' as what is being indicated is not the utterance but what is
expressed by the utterance. Therefore, impure textual deixis (i.e., 'that' in example
15), which is defined by Lyons (1977), can be considered having a similar function
to situation referent 'this' and 'that' discussed by Fraurud (1992, 1992a). However,
pure textual deixis (i.e., 'it' in example 14) does not have an anaphoric function at all
-although it might appear to have at first sight- because it is not co-referential with

any antecedent expression in discourse (Lyons, 1977, pp.667-668).
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1.3. The Scope of the Current Work

The current thesis is about Turkish with a focus on abstract object anaphors
whose antecendent may be partial clauses, clauses or sequences of sentences, rather
than surface nouns or noun phrases. Such kinds of anaphors refer to abstract objects,
such as actions, facts, situations and events. Among the types of this kind of
anaphora, the bare anaphoric expression 'bu’ functioning as an abstract object
anaphor in Turkish with situation reference, and label anaphors, acting anaphorically
(RLs), 'bu+ durum/gercek/olay/is', functioning again as abstract object anaphors in
Turkish, are compared to investigate whether any difference is observed in their
processing. The main research questions of the thesis are:

e |s there any difference between the resolution of the bare abstract object
anaphor 'bu’ and label anaphors 'butdurum/gergek/olay/is'?
e Do label anaphors, namely 'bu+durum/gergek/olay/is', have a disambiguating

role in abstract anaphora resolution in Turkish written discourse?

In the current study, the Turkish head nouns used as labels in this study are
gergek, durum, is and olay. They are just general words facts, situations, events and
actions. The exact equivalents of these words do not exist in Francis' categories and
examples of head nouns, which are presented in 1.2.1.

The reason why these specific labels (ie. ger¢ek, durum, is, olay) were chosen
is based on the inspiration stemming from Fraurud's (1992, 1992a) semantic
distinction of eventualities and factualities. Recall example (10) where the anaphoric
expression 'that' refers to an event in (10a), a proposition in (10b) and a fact in (10c).
Considering that eventualities include processes and states as well as events, and
factualities include facts and propositions in Fraurud's (1992, 1992a) terms, it was
decided to compare and contrast the bare anaphoric expression 'bu’ referring back to
a fact with the labeled anaphor 'bu gergek' (Eng. this fact). The one referring back to
an event was compared and contrasted with the labeled anaphor 'bu olay' (Eng. this
event). The one referring to a state was compared and contrasted with the labeled
anaphor 'bu durum' (Eng. this situation). Lastly, the one referring back to a process
was compared and contrasted with the labeled anaphor 'bu is' (Eng. this

process/activity) in the experimental materials.
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The rest of the thesis will proceed as follows:

In Chapter 2, the general theoretical background for abstract object anaphora
studies and the methods used in these studies will be reviewed. The ambiguous
nature of abstract entity anaphora and the phenomenon of abstract anaphora
resolution will be discussed to pave the way for the discussions that will take place in
Chapters 4 and 5.

In Chapter 3, anaphora studies conducted in Turkish will be reviewed and the
various manifestations of abstract anaphoric expressions in Turkish language will be

discussed.

In Chapter 4, the method of the current study, the experiments conducted to
have an insight into the way abstract object anaphors function in Turkish, and the
results of these experiments will be presented and discussed by considering the
theoretical background and ambiguous nature of anaphora explained in Chapters 2
and 3.

In Chapter 5, some conclusions will be drawn and possibilities for future

work will be mentioned.
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CHAPTER 2

THEORETICAL AND METHODOLOGICAL
FRAMEWORKS IN
ABSTRACT OBJECT ANAPHORA STUDIES

Over the last decades, with the upsurge of interest in building annotated
corpora, researchers have conducted corpus-based studies on the phenomenon of
abstract object anaphora in various languages -most of them are on English corpora-

and, they have generated annotation schemes for marking this type of anaphors.

In this chapter, some of these pioneering corpus-based studies conducted in
an attempt to pave the way in understanding the phenomenon of abstract anaphora
resolution (Section 2.1) will be explained. Besides this, the accessibility relation
between the antecedent and the anaphors will be discussed with respect to Consten
and Knees' (2005) abstractness hierarchy between the anaphor and the antecedent,
and also with respect to the right frontier of the discourse structure elaborated on by
Webber (1991) (Section 2.2). Finally, two pioneering studies, i.e., Krippendorff
(1980); Passonneau (2004) will be reviewed in detail (Section 2.3) as the methods in

these studies are applied in the current study, which is the topic of Chapter 4.
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2.1 Abstract Object Anaphora Studies

Most of the studies conducted on anaphora resolution do not deal with
abstract entities. The reason why many studies are limited to concrete object
anaphora with NP antecedents may be stemming from the difficulty of dealing with
identifying the boundaries of the antecedents to abstract object anaphors. Also, most
of the work concerning this phenomenon is based on English data, and only a few of
them (e.g. Dipper and Zinsmeister, 2009, 2010, 2011; Recasens, 2008; Navaretta,
2001, 2002, 2007; Lee and Song, 2010; Vieira, Salmon-Alt and Gasperin, 2005;
Navaretta and Olsen, 2008) try to account for the use of abstract anaphora in other
languages. These works will be reviewed in 2.1.2

2.1.1 Abstract Object Anaphora Studies in English

As it has been discussed in Chapter 1, Francis (1994) has a study on the
abstract label anaphors in English gleaned from the Times Corpus (as discussed in
1.2.1). Fraurud (1992, 1992a) accounts for the English situation referents 'this/that/it'
referring back to eventualities or factualities (as explained in 1.2.2). Lyons (1977)
defines abstract object anaphors as discourse/textual deixis and makes a distinction
between pure discourse deixis and impure discourse deixis in English (as discussed
in 1.2.3).

Other than these early studies conducted to account for the differences
between the concrete and abstract object anaphors, there are more recent and
pioneering corpus-based studies which try to focus on the quantitative description of
language for the use of abstract objects anaphors in English, or those which try to
generate annotation schemes for marking abstract object anaphors. Some studies

account for both.

Among these corpus-based studies, there is Poesio and Artstein (2008) in
which a new corpus, namely ARRAU is presented. This corpus involves dialogues
from the Trains-91 and Trains-93 corpus, narratives from the English Pear Stories
corpus, newspaper articles from the Wall Street Journal portion of the Penn
Treebank, and mixed text from the Gnome corpus. In this study, the corpus is
annotated for anaphoric relations for abstract entities with an explicit representation

of multiple antecedents for ambiguous anaphoric expressions. The authors conduct
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annotation experiments with multiple participants (up to 20 participants annotating
the same texts independently). One of the main contributions of this study is that it
leads to an improved annotation scheme depending on the annotations of the
participants. Also, the study presents reasonable agreement on coreference chains.
The data is evaluated with Krippendorff's Alpha interval measurement (discussed in
detail in Section 2.4 of the present thesis), and substantial agreement results (a=0,6-
0.7) are found. However, as a result of this study, Poesio and Arstein (2008)
emphasize that it is difficult to spot ambiguity through a quantitative analysis. As
they discuss, it is only implicitly possible to mention the existence of ambiguity
through the disagreement results®. Another implicit conclusion for ambiguity is
drawn through Krippendorff's Alpha boundary measurement results (0=0,55).
Depending on these results, Poesio and Arstein (2008) conclude that it is not easy for

annotators to agree on the exact boundaries of the antecedents.

The study conducted by Poesio and Artstein (2008) has been one of the main
contributors to this thesis. This is because this study is one of the rare attempts to
deal with the annotation of ambiguous anaphoric expressions, to establish an
annotation scheme for such kind of anaphoric expressions, and to search for a
reliability measurement of agreement in ambiguous texts. These concerns (discussed

in detail in Chapter 4) have been central to the current study, too.

Another corpus-based study which has helped to shape the current study is
the one conducted by Botley (2006) in English. This study investigates all cases of
demonstratives having an indirect relationship with their antecedent, i.e., labeling,
situation reference and discourse deixis. The corpora involve 100,000 word segments
from the Associated Press corpus of American newswire texts, the Canadian Hansard
proceedings from the Canadian House of Commons and the American Printing
House for the Blind collection of literary works and motivational narrative. The
target kind of abstract object anaphors were annotated using the annotation scheme

2 Krippendorff's Alpha interval and boundary measurements are applied by Artstein and Poesio
(2008). These measurements are also applied in this study. The results of are discussed in detail in
Chapter 4.
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in Botley and McEnery (2001, pp.8-10)°. The general observations made by Botley
(2006) are as follows:

a. The most frequent abstract object anaphor is the situation referents
‘this/that/it', which are detailed by Fraurud (1992, 1992a).

b. Cases of cataphora are rarer compared to cases of anaphora in all of the

corpora.
c. Proximity plays a role in identifying the antecedents in an easier way.
d. Singular demonstratives are more that the plural ones.

Botley (2006) further analyzes each of these all three corpora for a detailed
quantitative description of the occurrences of each type of abstract object anaphors
(i.e., labeling, situation reference and discourse deixis). The findings will not be
elaborated on here since they are not completely relevant to the current study.
However, it is important to note that Botley (2006) presents comprehensive empirical
insights into these three types of abstract object anaphors in English written
discourse. The study also shows the difficulties of classifying the target anaphors in
terms of their types because antecedents to these anaphors lack precise boundaries.
As it is a challenge to specify the antecedents to these anaphors, Botley (2006)
emphasizes that the inference process for retrieving an antecedent is not only
complex but also unclear. This is because overlapping specifications of the
antecedents make it difficult to come up with hard and fast decisions in the analysis.
This is also the conclusion drawn by Artstein and Poesio (2008) through another

methodology.

The study by Botley (2006) has contributed to the current study in this thesis,
first, with the theoretical background it has provided regarding our decision to

determine the types of abstract object anaphors to focus on. Second, the challenges in

® The annotation scheme by Botley and McEnery (2001) categorization of the abstract anaphors
depending on the following criteria: (1) 'Lexical Category of a Demonstrative' (i.e., the part of speech
like a noun, a pronoun etc.), (2) 'Endophoricity’ (i.e., the anaphoric vs. cataphoric functions of the
referential expressions), (3) 'Exophoricity’ (i.e., context-based vs. deixis), (4) 'Syntactic Category of an
Antecedent' (i.e., nominals, clausal or sentential elements), (5) 'Phoric Type' (i.e., reference, the
relation between meanings; substitution, the relation between the linguistic forms), and (6) 'Semantic
Function of an Antecedent' (i.e., events, processes or states).
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the specification of the antecedents to abstract anaphors mentioned in this study has
been one of main discussions in the current study, too (as discussed in Chapter 4).

Some of the other anaphora studies conducted on English data are based on
the spoken discourse, or some others have a computational perspective. These studies
will not be explained in detail as they are not directly related to the current study. For
example, Gundel, Hedberg and Zacharski (2005) provide an empirical analysis of
pronouns without explicit NP andecedents in spontaneous conversations taken from
Santa Barbara Corpus of Spoken American English. From a computational
perspective, Byron (2002) introduces PHORA, the pronoun resolution algorithm, to
resolve pronominal reference to either concrete and abstract entities in English
discourse. This study also deals with the abstract object anaphors and provides
quantitative data for the success of the algorithm. Eckert and Strube (1999) has an
attempt to deal with the resolution of abstract anaphora in English spoken dialogues
in one of their studies, and in another corpus-based study of theirs (i.e., Eckert &
Strube, 2000), they try to generate a model of anaphora resolution in spontaneous
spoken dialogues in the form of an algorithm, which is the ES-algorithm. The ES-
algorithm by Eckert and Strube (1999, 2000) discriminates between the concrete and
abstract object anaphors based on the predicative context in which the anaphor takes
place. Although most of the algorithms deal with concrete object anaphor resolution,

the ES-algorithm is an exception dealing with situation referents.

2.1.2 Abstract Object Anaphora Studies in Other Languages

Other than the studies based on English corpora, there have been studies
conducted in some other languages for which abstract object anaphora has been
analyzed. Dipper and Zinsmeister (2009) present a study on the annotation of the
semantic type of the abstract object anaphor and the antecedent (i.e., anaphoric das,
die, was, es ‘that, this, which, it’) in German texts taken from the Europarl Corpus.
For the annotation of the texts, they use guidelines to identify how to locate the
antecedent, how to define both the semantic type of the antecedent and the semantic
type of the anaphor. They define the semantic types in terms of the following
features: world-dependent, time-dependent, dynamic, telic, and modal (see e.g.,
Asher, 1993). What distinguishes Dipper and Zinsmeister's (2009) study from the

other studies conducted in German is that it takes the semantic restrictions into
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account rather than the grammatical restrictions (e.g., gender and number agreement)
in anaphora resolution process. Therefore, this study mainly aims to fill this gap in
anaphora studies in German. Another key point in this study is the procedure
followed in the experiment. Dipper and Zinsmeister (2009) ask participants to
paraphrase the antecedent (i.e., 'the paraphrase test") to determine the location of the
antecedents. Inspired by this method, a similar procedure was followed both in the

pilot study (Section 4.1) and in Experiment 1 (Section 4.2) of the present thesis.

For Spanish and Catalan, Recasens (2008) conducts a corpus study in written
texts in an attempt to annotate abstract object anaphors, and presents an empirical
analysis of 200.000 words from the AnCora corpora. Following the pioneering
studies on abstract object anaphors conducted in English (i.e., Botley, 2006; Francis,
1994; Poesio & Artstein, 2008,), and the assumptions of Webber (1988a) on
discourse deixis (i.e., abstract object anaphors), Recasens (2008) tries to understand
whether they are true for Catalan and Spanish or not. Her assumptions are as follows:

1. Preference for demonstratives: “Subsequent reference to a sequence of

clauses is most often done via deictic pronouns.”

2. Referent coercion: “Once the speaker has referred to it [discourse segment]
via this/that, it must now have the status of a discourse entity since it can be

referenced via the anaphoric pronoun it.

3. Required presence: “The demonstratum being something [explicitly]

present in the shared context.”

4. Ambiguity: “All pointing is ambiguous . . . The listener’s choice depends
on what is compatible with the meaning of the rest of the sentence.” (as cited

in Recasens, 2008, p. 74)

As a result of her study, Recasens (2008) concludes that it is not very easy to
specify the exact boundaries of the antecedents of the abstract object anaphors.
Therefore, she draws the attention to Webber’s (1988a) ideas on non-specificity (i.e.,
ambiguous nature of the antecedent to abstract object anaphors and difficulty in

specifying its extension) of the antecedent. She also draws the attention to Poesio,

* The annotator supplements the anaphor by a paraphrase in the form of namlich . . . ‘namely . . . .
The part that fills the . . . corresponds to the antecedent that they are looking for (Dipper
&Zinsmeister, 2009, p. 167).
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Reyle and Stevenson’s (2006) theory on the underspecification of anaphora i.e., The
Justified Sloppiness Hypothesis.

In essence of this theory, it is asserted that readers or listeners do not always
construct complete interpretations of everything they read or hear. Some meanings,
especially the meanings of anaphoric expressions like pronouns, may be incomplete
or underspecified. Therefore, as asserted by Poesio et al. (2006), some ambiguous
anaphoric expressions may not completely be resolved, or they may not be fully

identified in the context. Poesio et al. (2006) gives the following example to clarify:
(1)  The engineer hooked up the engine to the boxcar and sent it to London.
(Poesio et al., 2006, p. 16)

In example (1) it is not clear whether the anaphoric expression 'it' refers to the engine
or the boxcar. Poesio et al. (2006) asserts that such cases are truly ambiguous, and
readers or listeners cannot always accurately and completely interpret everything that
they read or hear.

In another study conducted on Danish, Navaretta (2001) deals with abstract
object anaphors (i.e. 'situation reference' in Fraurud's (1992, 1992a) term) in Danish
to identify the antecedents occurring in verbal phrases and discourse segments of the
anaphors by adapting Eckert and Strube's (1999, 2000) algorithm for anaphora
resolution in Danish. Navaretta (2001) modifies and extends the preference rules
proposed by Eckert and Strube (1999, 2000) for identifying situation reference in
Danish. To test the reliability of the algorithm, Navarretta (2001) compares the
marking of the algorithm with that of humans. She finds that the same situation
anaphors were identified in 83% of the cases both by the human subjects and the

algorithm.

Lee and Song (2010), present preliminary work on a corpus-based study of
Korean demonstratives in an attempt to identify different functions of demonstratives
both in written and spoken discourse, and to examine their distributional properties
with an annotation scheme similar to the one used in Botley and McEnery (2001).
This study is mainly an effort of quantitative description of the uses of Korean
demonstratives in the framework of six annotation features introduced by Botley and
McEnery (2001) (as briefly mentioned in footnote 2). They find frequent uses of
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adnominals compared to pronouns as the lexical category; more occurrences of
anaphors compared to cataphors (in written discourse, they find no occurrence of
cataphors); more deictic uses compared to context-bases uses; nominal, clausal and
sentential uses of the demonstratives; and finally referential examples not substantial

cases of demonstratives in their phoric type.

2.1.3 Abstract Object Anaphora Studies Focusing on Contrastive Analysis of

Several Languages

Some other studies provide contrastive analysis of two or more languages.
Among these studies, for example, Navarretta (2007) describes the results of a
contrastive analysis of abstract anaphora in Danish, English and Italian. The results
signify the similarities across these three languages i.e., the presence of a
demonstrative pronoun in Danish, English and Italian discourse indicating an
antecedent as an abstract entity as well as the differences. While the pronouns
referring back to abstract entities are demonstratives in English, in the other two
languages, personal pronouns are also frequently used to refer back to abstract

entities.

Vieira, Salmon-Alt and Gasperin (2005) present another corpus study in
which the use of demonstrative noun phrases in Portuguese and French written texts
is investigated. They elaborate on the types of coreferential or anaphoric uses of
demonstratives, the syntactic structure of the anaphors as well as the antecedents, and
the semantic relations between the two. They find that the interpretation of
demonstrative noun phrases in both languages is mainly context dependant. Human
annotators are able to find textual chunks as antecedents for more than 80% of
demonstrative NPs. For more than 40% of demonstrative NPs in the corpus Vieira et
al. (2005) analyzed, it is difficult to select a precise portion of the text as an
antecedent. This was the finding of Artstein and Poesio (2008a), and Botley (2006)
for English, too. Similarly, Recasens (2008) draws a similar conclusion for Spanish
and Catalan. Finally, Vieire et al. (2005) concludes that when the relation of a
demonstrative and its antecedent is not a coreferential one, the amount of world

knowledge and reasoning required for the resolution is very large.
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Navarretta and Olsen (2008) attempt to extend the MATE/GNOME
annotation scheme (Poesio, 2004) to account for abstract anaphora in Danish and
Italian. In the core of the work, they aim to provide reliably annotated data to study
abstract object anaphors in Danish and Italian. They use strict annotation guidelines
to obtain better inter-annotator agreements as a result of the study. In their study, in
addition to annotating the type of clausal antecedent and the semantic type of the
referent (events, states, fact-like entities, etc.), they also annotate the anaphoric
distance, measured in terms of clauses in between the anaphor and the antecedent.
They find some important differences between lItalian and Danish demonstratives
used as abstract anaphors. For example, compared to Italian, they find a lot more
occurrences of abstract object anaphors in Danish, i.e., out of 687 Danish texts, they
find 200 occurrences of abstract object anaphors and 179 occurrences of concrete
object anaphors; whereas out of 571 Italian texts, they find 59 occurrences of
abstract object anaphors and 487 occurrences of concrete object anaphors.

2.2. Resolution of Abstract Object Anaphors

Anaphora resolution is the process of identifying the antecedent to an anaphor
in discourse (Botley, 2006). To gain insight into the relation between the anaphor and
its antecedent, the concept of accessibility has an essential role because the anaphor
is an accessible linguistic device that the antecedent introduces or activates in

discourse.

The morphological constraints like the gender and number agreement
between the anaphor and the antecedent is the most basic strategy helping anaphora
resolution in discourse by eliminating the candidates whose gender or number does
not match the anaphor. Syntactic constraints are also eliminating factors as the
antecedent and the anaphor usually appear in a similar syntactic position (i.e.,

syntactic parallelism).

Grammatical constraints (gender, number agreement) are the main guiding
factors in the process of anaphora resolution in many cases where concrete object
anaphors occur. Considering Lyons' (1977) categorization of anaphors and the
distinction between first-order entities (equating approximately to objects), second-
order entities (events), and third-order entities (facts/propositions), in many other
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cases, grammatical constraints are insufficient to specify the correct antecedent
without the help of semantic information. This difficulty is observed especially
during the process of identifying the antecedents of the abstract object anaphors.
Since abstract object anaphors, as the name suggests, refer back to abstract entities,
grammatical restrictions may not always apply due to the non-nominal antecedents
they have. As highlighted by Eckert and Strube (1999), while a concrete NP
antecedent usually only refers to the individual it describes, a sentence may
simultaneously denote an eventuality, a concept, a proposition and a fact (p. 38).
Consider the following example, which has already been introduced in 1.1 as
example (1) and repeated as example (2) here:

(2) [John] was the manager of the company and supposed to be defending the

rights of the workers, but he remained silent.

The concrete object anaphor 'he' is not difficult to resolve because depending on the
gender, the only candidate, a male person, introduced prior to this anaphor is ‘John’;
thus, it seems quite straightforward to establish the relation between the anaphor and

the antecedent. However, consider the following example:

(3) It's always been presumed that when the glaciers receded, the area got very
hot. The Folsum men couldn't adapt, and they died out. That's what is
supposed to have happened. It's the textbook dogma. But it's wrong. They
were human and smart. They adapted their weapons and culture, and they
survived.

(Webber, 19884, p.116)

In this example, readers may not agree on the exact antecedent. The possible
antecedents might be only (a), only (b) or (a+b) as follows:

@ when the glaciers receded, the area got very hot.

(b)  The Folsum men couldn't adapt, and they died out.

(a+b) when the glaciers receded, the area got very hot. The Folsum men

couldn't adapt, and they died out.

It seems possible to resolve the anaphor 'that' in example (3) only through

some inferences based on the semantic clues provided in discourse. For example, the
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lexical meaning of 'happen’ (i.e., the one in the clause 'That's what is supposed to
have happened’) can help the resolution of the abstract object anaphor ‘that'. The
word ‘happen’ directs the reader to finding some entity that can 'happen’, in Fraurud's
(1992, 1992a) terms, to finding an eventuality (i.e., a process or an event) in the
preceding clauses. Both (a) and (b) involve eventualities. In (a), that the glaciers
receded and the area got very hot is a process that 'happened'. Similarly, that the
Folsum men couldn't adapt and they died out is another process that ‘happened'.
Therefore, the readers may think that either (a) or (b), or possibly the combination of

both can be the antecedent to the abstract object anaphor 'that'.

As it is clear, in addition to morphological and syntactic constraints, it is
essential to take 'semantic restrictions' into account and make use of the lexical
semantic knowledge to be able to gain insight into abstract anaphora resolution
(Dipper and Zinsmeister, 2009, p. 166).

2.2.1 Abstractness Hierarchy

Considering the semantic constraints, the kind of difficulty in resolving the
abstract object anaphor in example (3) may be said to be originating from an
abstractness hierarchy put forward by Consten and Knees (2005). According to
Consten and Knees (2005), at the bottom of the hierarchy, the 'events' as the most
concrete type with spatial-temporal relations are situated, and at the top the

‘propositions' as the most abstract types take place (see Table 1 below).

Since Consten and Knees (2005) is highly relevant to the current study, their
ideas regarding anaphoric complexation processes will be summarized below as well

as those of Consten, Knees and Schwarz-Friesel (2007).

For Consten and Knees (2005), it is only possible to resolve the abstract
object anaphor when the possible antecedent is less abstract than the anaphor itself,
or at least it is only as abstract as the anaphor. They call this the anaphorical
complexation, which briefly means the process of increasing abstractness. The
authors highlight the constraints during abstract anaphora resolution process in terms
of ontological categories (i.e., propositions, facts, states, processes, events) with a
special emphasis on bare abstract object anaphor this and the label anaphors
referring back to abstract entities. In Table 1, the mapping between the degree of
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abstractness (e.g., events have the lowest degree of abstractness whereas the
propositions have the highest degree) and the ontological categories of events,

processes, states, facts and propositions are illustrated.

Table 1 Ontological Categories of Abstractness by Consten and Knees (2005)

Degree of Abstractness Ontological Category

high proposition (pp)

A

fact () [dependent on world]

state (s) [-dynamic, -telic / dependent on world and time]

low event (¢) [+dynamic, +telic / dependent on world and time]

process () [+dynamic, -telic / dependent on world and time]

Consten and Knees (2005) propose three types of complexation process that

abstract object anaphors might have:

a. The antecedent and the anaphor might be denoting the same ontological

type so the ontological status of both parties remains the same:

(4)  [The Americans tried to invade the building but were forced back by shots
from the top floor.]e It is said that two soldiers were injured during [this
action]e, one inside the house and the other one outside the house.

(Consten&Knees, 2005)

In example (4), the antecedent sentence denotes an event. This corresponds
with the label anaphor 'this action', which also denotes an event. Therefore, the

ontological status of both the antecedent and the anaphoric expression is the same.

b. The bare abstract object anaphor 'this' is neutral () in its ontological
category. When 'this' is used, the ontological type of the anaphoric process is denoted

by the antecedent.
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(5) [The Americans tried to invade the building but were forced back by shots
from the top floor.]e [This], happened yesterday while Mr. Rumsfeld visited
Bagdad.

(Consten&Knees, 2005)

In example (5), the antecedent denotes an event so the bare anaphor 'this' is
also understood as an event. The reason why 'this' is understood as an event is not
only the ontological status of the antecedent, but also the lexical meaning of the verb
‘happen’. As discussed in 2.2., the verb 'happen’ directs the reader to searching for an

eventuality in the preceding clauses to identify the antecedent.

c. Another ontological type might be denoted by the anaphoric expression
because of the lexical meaning of the anaphoric expression. Thus, the anaphorical

process changes the ontological type of the referent.

(6) [The Americans tried to invade the building but were forced back by shots
from the top floor.]e [This fact]s proves that the situation isn’t under control
yet.

(Consten&Knees, 2005)

In example (6) the antecedent referring back to an event denoted by the label
anaphor 'this fact' turns into a fact. This change is initiated by the lexical meaning of
the head noun ‘fact' used in the label. An important point to consider is that the
lexical meaning of the label anaphor has to fit the context. For example, it would not
be possible to say "... *[ This fact]s happened yesterday." because the lexical meaning
of 'fact' does not allow an event-reading while the verb 'happen’ requires it (Consten,
Knees & Friesel, 2007, p. 92).

Other than the types of anaphoric complexation process, Consten and Knees
(2005) emphasize the possible disambiguating role of the label anaphors, which, as
they state, may not be explained through purely grammatical constraints. Consider
example (7):

@) [The Jacobs-Sisters are always in a wonderful mood and flashy.]s [Yesterday

they had a great performance in New York.]e

(@) [This event]e has surely made them even more popular.
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(b) [This quality]s has surely made them even more popular.
(c) [This / that], has surely made them even more popular.

In example (7), while the label anaphor 'this event' in (7a) refers back to
yesterday's performance in New York, it denotes an event. The label anaphor 'this
quality' in (7b) refers back to the Jacobs-Sisters' characteristics as being wonderful in
mood and flashy; thus, it denotes a state. The bare abstract object anaphor 'this/that’
in (7c), on the other hand, is ambiguous. It might be thought to be referring back to
the state of the Jacobs-Sisters' characteristics, or the event in which the Jacobs-
Sisters had a wonderful performance. It might even be thought to be referring back to
both of the state and the event depending on readers' personal interpretations of the

text on the text-world level.

The bare abstract object anaphors 'this/that' may bring burden on the anaphora
resolution process because they may not always carry the load of denoting the
precise ontological category that is referred to. Thanks to the lexical meaning of the
head nouns, label anaphors can handle this burden. However, it is important to note,
as discussed by Francis (1994), that labels do not necessarily refer to a clearly

delimited or identifiable stretch of discourse (p.99).

2.2.2 Right Frontier Constraint (RFC)

Another pioneering theory, first discussed by Polanyi (1988) and Webber
(1988b), that accounts for anaphora resolution is the right frontier operations.
Webber (1991) examines the demonstrative pronouns 'this/that' in English used as
deictics to refer to the interpretation of one or more clauses. In the essence of what
Webber (1991) discusses lies the idea that only the clauses, or sequence of clauses,
corresponding to discourse segments can be the referents of demonstrative pronouns,
not a random sequence of them. To make it clear, Webber (1991) gives the following

example:

(8)  a. For his part in their joint-project, John built a two-armed robot.
b. He had learned about robotics in CSE391.
c. For her part, Mary taught how to play the saxophone.
(Webber, 1991, p.8)
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From just the previous clause (i.e., 'c'), it can be possible to derive such a
subsequent utterance involving an abstract object anaphor;

d. That took her six months.

Or, it is also possible to derive the following subsequent utterance involving

an abstract object anaphor from the previous three clauses (i.e., 'a-c').
d'. That earned them both As.

However, as discussed by Webber (1991, p.9), it is not possible to derive a
subsequent utterance only from the previous two clauses (i.e., 'b-c") independent of
the fist clause (i.e., 'a"). This is because discourses are formed by smaller sequences

of related clauses or sentences, which are called discourse segments.

Webber (1991) specifies the discourse segments as being the ones whose
contribution to the discourse model is currently in focus. To clarify the focus, she
presents a simple incremental tree construction algorithm showing the exact
positions at which new nodes can be inserted. The reason why she presents the tree
structure, which is given below in Figure 1, is to account for the discourse segments

contributing to the discourse model in focus. Consider the following example:

(9)  a.John hates snakes.
b. His next-door neighbor had kept snakes,
c. and he had hated his neighbors.
(Webber, 1991, p.16)

While processing the discourse presented in example (9), the reader may
consider the second clause (i.e., 'b") as the explanation of the first clause (i.e., 'a’).
Therefore, in Figure 1, these two clauses constitute a segment in the first step. While
processing the third clause (i.e., 'c’), the reader may recognize that the second and the
third clauses actually constitute a joint segment together in step 2. Assume that
another clause is added to the discourse presented in example (9), such as a fourth
one (i.e.,'d") as follows;

d. Later in college, his roommate had kept snakes.
(Webber, 1991, p.17)

26
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Figure 1 illustrates right frontier operations to Example (1)

As it is illustrated in Figure 1 in step 3, the exact position of a new node (i.e.,
'd") is the right frontier of the tree structure. Webber (1991) claims that it is these
very discourse segments at the right frontier of the tree structure which are the
antecedents of the demonstrative pronouns (as illustrated in Figure 2). Discourse
segments being connected to nodes not on the right frontier of the tree cannot be the
antecedents of the demonstrative pronouns any more. Thus, this is called the right

frontier constraint (RFC).

Figure 2 illustrates the right frontier of the tree structure®

The study by Webber (1991) is of a great deal of importance because of its
contribution to the interpretation of the discourse segments involving demonstratives
as abstract object anaphors in the discourse model. The rhetorical relations between
the sentences may not always be linguistically marked. They may have to be inferred

pragmatically from a variety of sources like the knowledge of syntax and semantics.

> Webber, 1991, p. 14
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This theoretical discourse model suggested by Webber (1991) describes the
information flow in discourse processing and provides a computationally tractable

reasoning mechanism to understand the rhetorical relations in discourse.

2.2.3. Segmented Discourse Representation Theory (SDRT)

Asher and Vieu (2005) discuss the distinction between subordinating
coordinating discourse relations, which is central to Segmented Discourse
Representation Theory’s (SDRT) view of discourse structure. As the discussion by
Asher and Vieu (2005) is highly relevant to the current study, their ideas regarding

subordinating and coordinating discourse relations will be summarized below.

SDRT defines a lead sentence of a paragraph which presents that paragraph’s
main idea. The other sentences in the paragraph elaborate or support the main idea
with the arguments they involve. Thus, some parts of a paragraph have a subordinate
role compared to the parts involving the main idea. In addition, the elaborative bits of
information in the paragraph are at the ‘level” of detail, as named by Asher and Vieu
(2005, p.592), and they coordinate together to amplify on or to support the main idea

in the text.

SDRT is influenced by RFC in that the discourse constituents on the right
frontier can provide attachment points for new information. Consider the following

example:

(10) a. John had a great evening last night.
b. He had a great meal.
c. He ate salmon.
d. He devoured lots of cheese.
e. He then won a dancing competition.
f. ? Then he had a great dessert.
f>. # It was a beautiful pink.
f’. John had lots of fun.
(Asher & Vieu, 2005, p.592)

(10b) elaborates on (10a) in the discourse above. (10b) and (10c) elaborate on

the meal presented in (10b). (10e) also elaborates on (10a), however, it does not
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elaborate on the meal in (10b). It rather forms a narrative with (10b). Therefore,
(10e) cannot be a part of the discourse segment formed by (10c) and (10d).
Considering this discourse structure, (10b) cannot end up on the right frontier of the
tree structure. Because of RFC, (10e) cannot attach to (10b) so it goes to the right
frontier of the tree structure. Thus, the new information in (10f) should attach to
(10e). However, it does not attach to (10e) because it is further elaboration of (10Db).
Since (10b) is not on the right frontier, (10f) cannot find an attachment point. The
RFC also explains the incoherence of (10a-f’). Similarly, (10f’) cannot find an
attachment point on the right frontier of the tree structure. However, ‘to have fun’ in
(10f’) is anaphoric in that it may refer back to the eventuality in either the top
constituent (10a) or in the lower constituent (10e) (Asher & Vieu, 2005, p.593).

Figure 3 below illustrates the hierarchical structure for example (10):

(10a) (10a)
l Elaboration ElcV\Elab,
(10b) »(10e)
uy Narr.
El ‘iM\Hfl b. Elab, /\le.
s ~(10d) (10¢) (10d)

Narration
Narr.

Figure 3 illustrates the Hierarchical structure of example (10).

Asher and Vieu (2005) keep the RFC in their analysis of discourse structure.
The attachment of new information is governed by the right frontier in their analysis
as well. The constituents may be directly linked to an open point for attachment, to
the constituent involved as the last element or to the dominating constituent through
some subordinating relation. Besides this, in anaphora resolution process, the
accessibility of the antecedent is governed by a ‘look-left-one-step-only-or-look-up’
rule (Asher & Vieu, 2005, p.595). According to this rule, referents in the constituent
where the current constituent is attached are accessible (one step, left or up) as well

as those of all constituents that dominate the current constituent (up).

Asher and Vieu (2005) keep the RFC but they extend it for rhetorical
relations. This is because the account of RFC for discourse structure does not
distinguish between different kinds of discourse relations because it describes the
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syntactic level of discourse structure. However, in a phenomenon like anaphora
resolution in which the discourse structure affects the semantic and pragmatic
features of the text, the pronoun assigns an antecedent not only depending on the

syntactic constraints but also on the semantic constraints.

The discourse relations Asher and Vieu (2005) take into account are binary;
either coordinating or subordinating. ‘Elaboration’ accounts for subordination in
discourse segments and ‘narration’ accounts for coordination. The topicality is
affected by subordination and coordination. The shifts in topic across the segments
are coordinately connected. With coordination, before moving to the second segment
in a discourse, the communicative intentions of the first segment should be satisfied.
The topic of a constituent in a segment, on the other hand, is subordinate. Satisfying
the communicative intentions of a subordinate constituent depends solely on

satisfying the intentions of the dominating constituent.

Finally, it is important to note that subordination and coordination has an
effect on the temporal order of the discourse. Coordination provides temporal
progression of events, whereas subordination provides elaboration on the topic

presented in the lead sentence of the discourse segment in focus.

The discussion as a result of the experiments in this thesis takes place mostly
within the framework of SDRT and RFC (see Chapter 4). However, another
important theory, Centering Theory, for relational structures in discourse will be

explained below for the sake of completeness.

2.2.4. Inferencing within the Framework of Centering Theory (CT)

Grosz and Sidner (1986) argue the theory of discourse structure. In the
discourse structure discussed by Grosz and Sidner (1986), there are three
components:  linguistic  structure, intentional structure, and attentional
state. Discourse segments are grouped by the linguistic structure. The purpose of the
discourse segment is realized by the intentional structure. Finally, the relations which
are salient in the discourse are established through attentional state. Grosz and Sidner
(1986) define two levels of attentional state. The first one is the global level, which is
concerned with the relations between discourse segments and the ways in which

attention shifts between them.
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The local level of attentional state, on the other hand, is concerned with
changes of attention within discourse segments. The Centering Theory (CT) by
Grosz, Joshi and Weinstein (1995) deals with this phenomenon. CT (Grosz et al.,
1995; Walker, Joshi, & Prince, 1998) is an attempt to relate focus of attention, choice
of referring expression, and perceived coherence of utterances within a discourse
segment. It particularly tries to account for the local coherence within the attentional
state in focus. It is also meant to be a theory of salience. This is because it attempts to
predict which entities will be the most salient at any given time. Information
structure of a clause bound to the discourse segment in focus instructs the reader on
how to update his or her discourse model with the information in the current sentence

alone. Consider examples (11) and (12):

(11) a. Jeff helped Dick wash the car.
b. He washed the windows as Dick waxed the car.

c. He soaped a pane.

(12) a. Jeff helped dick wash the car.
b. He washed the windows as Dick waxed the car.
c. He buffed the hood.
(Walker et al., 1998, p.1)

Inferential theories of discourse, e.g. Hobbs (1985), suggest that examples
(11) and (12) are same in coherence. These theories predict that 'he' in (11c) refers
back to 'Jeff' because the activity of soaping is related to the activity of washing.
However, 'he' in (12c) refers back to 'Dick’ because buffing is related to the activity

of waxing.

According to CT, processing the discourse in (11) is easier compared to the
one in (12). This is because both (11a) and (11b) present a discourse entity that is
realized by Jeff. However, in (12), (12c) shifts the ‘center' of discourse to an entity
that is realized by Dick. Thus, unlike inferential theories of discourse that assume
(11) and (12) coherent at the same level, CT considers (12) less coherent than (11).

Constituent segments like (11a), (11b) in the discourse in (11) and (12a),
(12b) in (12) form the discourses in CT. For each utterance in a discourse segment,
semantic entities constitute the discourse model and these semantic entities are the

centers. The ‘forward-looking center’ Cf (U; D) is the semantic entities that are
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evoked by an utterance U; in a discourse segment D. The ‘backward-looking center’
Cb (U; D) is a special part of Cf and it is the semantic entity that U; most centrally
concerns. Thus, the set of forward-looking centers is ranked according to discourse
salience (Walker et al., 1998, p.6).

There are three types of transition relations between the discourse segments in
CT. The first is 'continuation' of the center from an utterance U; in a discourse
segment D not only to the next utterance in the same discourse but also to the
previous utterances. The second is 'retention’ of the center from one utterance to the
next, and the last one is 'shifting' the center if the center is neither continued nor
retained (Grosz et al., 1995, p.210). To better illustrate the transitional relations in
CT, consider the examples (13) and (14):

(13) a. John went to his favorite music store to buy a piano.
b. He had frequented the store for many years.
c. He was excited that he could finally buy a piano.
d. He arrived just as the store was closing for the day.
(14) a. John went to his favorite music store to buy a piano.

a
b. It was a store John had frequented for many years.

o

. He was excited that he could finally buy a piano.

o

. It was closing just as John arrived.
(Grosz, Joshi & Weinstein, 1995, p. 206)

According to Grosz et al. (1995), the discourse in (13) is more coherent than
the one in (14). This is because the discourse in (13) describes several actions John
took; thus, it centers around a single entity, i.e., John. However, this is not the case
for the discourse in (14). The center is 'John' in (14a) but it is 'it' referring back to the
music store in (14b). It is again 'John' referred back by the pronoun 'he' in (14c) and
it is again the music store referred back by the pronoun 'it' in (14d). The readers of
the discourse in (14) would perceive a change in the entity in focus going from (14a)
to (14b), (14b) to (14c) and (14c) to (14d). Briefly, the center shifts from one entity
to another in (14), so (14) does not have a single clear center of attention. This lack
of continuity in what the discourse is about makes this discourse less coherent

compared to (13).
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Discourse in (13) and (14) actually convey the same information; however,
the way they convey the information differs. They are different not in terms of
content but in terms of the expression. Grosz et al. (1995) suggest another important
point regarding the form of expression in a discourse. They conjecture that the form
of expressions substantially affects the resource demands made upon a hearer or
reader in discourse processing. That is to say, different forms of referring expressions
and different syntactic forms increases the inferencing load on the hearer or reader of
a discourse (p.207). Thus, it is because of the syntactic form of the expressions in
(14b) and (14d) that causes flipping the center back and forth in (14). Grosz et al.
(1995) use the term ‘'inference load' for this phenomenon. It is the load that is placed
upon the hearer or the reader to refer to the resources required to extract information
from a discourse. This load mainly occurs as a result of the linguistic expressions

used in the target discourse (p.208).

All in all, CT tries to explain the local coherence within the attentional state
in focus. It is an attempt to relate focus of attention, choice of referring expression,
and perceived coherence of utterances within a discourse segment. It is also called
the theory of salience as it tries to predict which entities will be the most salient in a

discourse.

2.3. Ambiguous Nature of the Antecedents to Abstract Object Anaphors

Some of the pioneering studies reviewed in 2.1.1 emphasize the ambiguous
nature of abstract object anaphors, e.g., Botley (2006), Artstein and Poesio (2008),
Recasens (2008), Vieira, Salmon-Alt and Gasperin (2005) and Poesio et al. (2006).
These studies indicate that antecedents to abstract object anaphors lack precise
boundaries. All these corpus based studies use coders to annotate the antecedents of
anaphors, and they all report that many annotations by the coders do not exactly
match, but they overlap. This is because making inferences while retrieving the
antecedent to abstract object anaphor is both complex and unclear. The challenge
stems from the ambiguous nature of the abstract anaphors without precise
boundaries. As a result, this ambiguous nature of abstract anaphors makes it difficult
to come up with hard and fast decisions in the analysis of abstract object anaphors in

the studies mentioned above.
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When it comes to the antecedents to the concrete object anaphors, upon
eliminating the non-matching candidates in terms of structural and semantic
constraints (i.e. the reference in the real world), the choice for the antecedent is made
among the remaining candidates. Recall example (2) provided in 2.2: The concrete
object anaphor 'he' easily resolves. This is because the structural constraint based on
the gender, specifies 'John' as the only candidate to be the antecedent.

While it is easy to specify the structural constraints (e.g., gender and number
agreement constraints) for concrete object anaphors, it is probable for abstract object
anaphors to pass the structural constraints. Thus, they may not have a precise
antecedent that coders would agree on. Consider the following discourse in which

both the bare anaphor 'that' and the label anaphor 'this situation' take place:

(15) For me, the symbol for this type of woman turning into a pain in the neck for a
man in any situation has been those high heels; I was going to write about
those heels, about the women standing on those heels. Because, that was a
stance. It was the stance pertaining to the claim they make in life. It was the
stance pertaining to their claims everywhere and in any situation. | was not
able to explain this situation with the point of view of the patriarchal
scenarists who have displayed women as in need of protection, and men as

the only heroes®.

In example (15), the antecedent to the bare anaphoric expression 'that' is an
ambiguous one. It may be the way women stand on those high heels. It may also be
the characteristics of women as being a pain in the neck for men. Or, it may be the
stance of the writer as his wish to write about those women. Finally, another
possibility is that the bare anaphor 'that' functions cataphorically, so it may be
referring forward to the (a) the claim women make in life, (b) the claim women make
everywhere and in any situation, or both (a) and (b). It is difficult to eliminate these
competing candidates because they all pass both the structural and semantic

® This text is translated from Turkish. The original text is as follows:

Benim i¢in, her durumda erkegin basina bela olan bu kadin tipinin simgesi iste o yiiksek topuklar
olmustu; bir bigimde o topuklari, o topuklarin tizerinde yiikselen kadinlar1 yazacaktim. Bu bir durustu
¢linkii. Kadinlarin hayattaki iddialarina ait bir durustu. Her yerde, her durumda, her seye karsi
gosterdikleri bir iddianin durusuydu. Yalnizca erkegi kahraman kadini himayeye muhtag gosteren
erkek egemen senaristlerin hayat goriisleriyle agiklayamiyordum bu durumu (Mungan, 2004, p.13).
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constraints. It is also difficult to specify the exact boundaries of these possible
antecedents. As a result, the antecedent to the bare anaphor 'that' is a truly ambiguous

one.

Similar confusion can arise in an effort to specify the antecedent the label
anaphor 'this situation' taking place in the same discourse. The possible competing
candidates might be (a) women turning into a pain in the neck for a man in any
situation, (b) women standing on those heels, (c) the claim women make in life, (d)
the claim women make everywhere and in any situation. While the readers of this
discourse may specify the antecedent to the label anaphor 'this situation’ as one of the
candidates, i.e., (a), (b), (c) or (d), they may also specify a combination of several of
these possible candidates. Or some readers may even specify all of these options as
the antecedent. All in all, it is not easy to identify the exact boundaries of the abstract

object anaphors.

As stated in 2.2., Webber (1988a) also highlights the ambiguous nature of
abstract object anaphors (i.e., 'discourse deixis' in her terms), especially when it
comes to specifying the boundaries of the antecedents to this type of anaphors.
According to Webber (1988a), lack of inter-annotator agreement to specify the exact
boundaries of the antecedent may bring different interpretations in the resolution
process of the target anaphor with respect to differently specified extensions of the
antecedent. In a sense, Webber (1988a) claims that it is not the anaphor itself but it is
the antecedent that lacks a specific boundary. Therefore, the antecedent is the
ambiguous one in the process. Recall example (3) by Webber (1988a, p.166)
presented in 2.2. repeated as (16) here.

(16) It's always been presumed that when the glaciers receded, the area got very
hot. The Folsum men couldn't adapt, and they died out. That's what is
supposed to have happened. It's the textbook dogma. But it's wrong. They
were human and smart. They adapted their weapons and culture, and they
survived.

(Webber, 1988a, p.116)

It has already been discussed in 2.2. that readers of this discourse may specify
only (a), only (b) or (a+b) as the antecedent to the abstract object anaphor 'that'.
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@) It's always been presumed that when the glaciers receded, the area got

very hot.
(b)  The Folsum men couldn't adapt, and they died out.

(at+b) It's always been presumed that when the glaciers receded, the area got

very hot. The Folsum men couldn't adapt, and they died out.

As in example (15), readers of (16) may not agree on the precise boundaries

of the antecedent.

As it is clear, the abstract object anaphors are ambiguous in nature. While it
may be possible for one of the competing candidates to pass both the structural and
semantic constraints, it may still not be likely to determine the exact boundaries of
the antecedent, which causes abstract object anaphors to have a truly ambiguous

nature.

2.4. Methodological Frameworks in Anaphora Annotation Studies

If coders can be shown to agree on the categories assigned to units to an
extent determined by the purposes of the study, the data are assumed to be reliable.
This is the main assumption behind the methodologies to measure intercoder
agreement on the specification of antecedents in annotation studies. Provided that
different coders generate consistently similar results, then it is possible to infer that
they have a similar understanding of the annotation guidelines, and they can be
expected to perform consistently under this understanding (Artstein & Poesio, 2008,
p. 557).

One of the earliest and the simplest measure of agreement between two
coders is percentage of agreement. According to this measurement, the agreement is
the arithmetic mean of the agreement value. The agreement value agr; for all items i

€ |, defined as follows:

I 1 if the two coders assign i to the same category
“9% 7 1 0 if the two coders assign i to different categories

Then, the percentage of agreement over the values agr; for all items i 1 is:
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(Artstein & Poesio, 2008, p.558)

However, as discussed by Artstein and Poesio (2008), percentage agreement
is not a reliable measurement. This is because it allows intercoder agreements that
occur by chance. For example, higher percentage agreement is expected when one

category is much more common than the other.

To eliminate the agreements occurring by chance, the three best-known
coefficients, S (Bennett, Alpert, and Goldstein 1954), © (Scott 1955), and « (Cohen
1960) use the following formula:

S; I

The value 1 - Ae measures how much agreement over and above chance is
accessible; the value Ao - Ae indicates how much agreement beyond chance is
actually found. The ratio between Ao -Ae and 1-Ae tells us which proportion of the
possible agreement beyond chance is actually observed (Arstein & Poesio, 2008,
p.559).

While these coefficients (S, z, «) try to adjust the misleading agreement results
due to the chance factor, they still have serious limitations. These coefficients treat
the disagreements equally. However, disagreements may not always be alike due to
semantic and pragmatic features of discourse. As exemplified by Artstein and Poesio
(2008, p. 564), even for the relatively simple case of dialogue act tagging, a
disagreement between an 'accept’ and a 'reject’ interpretation of an utterance is clearly
more serious than a disagreement between an 'info-request' and a 'check’. As argued
by Artstein and Poesio (2008, p. 564), for tasks such as anaphora resolution, the
reliability is determined by measuring agreement on sets (coreference chains); thus,
allowing for degrees of disagreement becomes essential. As a result, for such tasks,

S, m and « are not very useful.

Krippendorff’s a, on the other hand, is based on a related formula expressed

in terms of disagreement, which is more reliable for the analysis of the current study.
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2.4.1 Krippendorff's Alpha

The coefficient a (Krippendorft, 1995; Krippendorff, 2004a; Krippendorft,
2004b) has similar claims to those of Fleiss Kappa measurement methods in terms of
using Alpha agreement coefficients that are calculated. As stated by Artstein (2008),
the calculation is based on the overall distribution of judgments so the coefficient o
disregards the annotators producing those judgments. As discussed by Krippendorff
(2004a) and Krippendorff (2004b), coefficient a is different from the other similar
type of measurements because it is possible to obtain diversity via several weighting
functions like interval and boundary. Another important note regarding
Krippendorff's Alpha is, as stated by Krippendorff (1995), the way algorithm
functions: it does not consider observed and expected agreements but considers
observed and expected disagreements. Assuming that o = 1 represents exact
agreement and o = 0 represents exact disagreement, the formula put forward by

Krippendorff (2004a) and Krippendorff (2004b) is as follows:
a=1-—

stands for the observed disagreement and stands for the expected
disagreement when chance prevails. When = 0; thus, a = 1, and the o score
indicates perfect reliability. When = ,so o =0, a score indicates absence of
reliability. a can also be a negative score. Negative values are resulted from sampling
errors or sistematic disagreements. Sampling errors occur for several reasons. For
example, when the sample size is too small, each sample might have a large effect on
a score. Systematic disagreements occur when coders agree or disagree, or when
they have non-overlapping judgements of the given instructions (Krippendorff,
20044, p.222).

As stated by Artstein and Poesio (2008) and Landis and Koch (1971), the
results of kappa-like agreement measurements are mostly interpreted in six

categories:
1- Measurement > 0.8: Perfect agreement
2- 0.8 > Measurement > 0.6: Substantial agreement

3- 0.6 > Measurement > 0.4: Moderate agreement
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4- 0.4 > Measurement > 0.2: Fair agreement
5- 0.2 > Measurement > 0.0: Slight agreement
6- 0.0 > Measurement: Poor agreement

It is important to denote why the Kripendoff’s agreement coefficient was
selected during the statistical analysis instead of others like Kappa’s agreement
coefficient. Kappa’s agreement coefficient was introduced by Cohen (1960) and has
been implemented in computational linguistic studies by Carletta (1996). It is
significant to underline that Cohen’s Kappa belongs to a chance-corrected agreement
measurement family which aims at measuring agreement between two annotators.
Moreover, by using Cohen’s Kappa, it is possible to measure the degree of
agreement since annotators are evaluated within a nominal scale and the chance
between them are corrected (Fleiss, 1971). Cohen’s Weighted Kappa (1968), a
version of kappa by Cohen, could also be considered as a generalization of Cohen’s
Kappa. As a disadvantage and limitation for linguistic studies, both of these
coefficients treat all of the disagreements equally but it is crucial to note that
disagreements could not be considered alike especially for semantic and pragmatic
purposes (Artstein & Poesio, 2008). Moreover, for the tasks involving coreference
chains as in anaphora resolution, degrees of disagreement should be investigated
where the other coefficients appear to be not useful (Artstein & Poesio, 2008). In
contrary, Kripendoff’s alpha coefficient -having proposed for multiple coders,
different magnitudes of disagreements, and missing values (Kripendoff, 1980, 2004)-
would be a more appropriate choice for this empirical study, since the main target
has been the anaphora resolution. By allowing uniform reliability standards,
Kripendoff’s alpha could be applied to a great diversity of data, since it is applicable
to a wide range of conditions including any number of values per variable, any
number of observers (not just two as in traditional approaches), small and large
sample sizes alike, several metrics (scale of measurements), data with missing values
(within the recording units by some participants) (Kripendoff, 2004). Negative
values could be result of two different kinds of errors: sampling errors and systematic
disagreements. Having too small sample sizes could lead to the first type of errors,
sampling errors, in which such deviations of alpha could be observed including

getting below the level of minimum 0. Secondly, systematic disagreements are also
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crucial phenomena that occur for the conditions in which “participants/observers
agree to disagree or pursue opposing interpretations of the instructions given to
them” (Kripendoff, 2004). It is clear that perfect reliability could not be reached due
to all of the observed disagreements, but it is also vital to note that systematic

disagreements could decrease the alpha value below the by-chance level.

However, it is important to note that achieving good agreement cannot ensure
the validity of the analysis. This is because two coders of the same antecedent may
well share the same prejudice and they may be objectively wrong in their annotations
(Artstein & Poesio, 2008, p. 557).

More importantly, as explained in 2.1.1 and 2.1.2, all annotation studies
conducted on abstract object anaphors (e.g., Botley, 2006; Francis, 1994; Poesio &
Artstein, 2008; Recasens, 2008) indicate the difficulty of specifying the exact
boundaries of the antecedents to such kind of anaphors. There might be some
overlapping annotations-which cannot be considered as a complete disagreement. At
this point, Krippendorff's o falls short. As suggested by Artstein and Poesio (2008),
Passonneau's (2004) proposal on agreed sets can be a solution to this problem.

2.4.2 Passonneau's Proposal

Passonneau (2004) suggests that annotation of anaphors should be measured
by using 'sets' of annotated discourse entities. These sets allows for partial agreement
among anaphoric chains when two annotators agree on some part of the coreference

chain but not all of it. The sets, suggested by Passonneau (2004) are as follows:

e Main set: This is the longest annotated antecedent

e Subsumption: This is a relation in which there are subsets overlapping with
the main set

e Intersection: There is a relation in which two different annotations intersect
with each other at some point.

e Disjunct: The is the state when two or more annotations do not overlap with
one another but when they are all possible interpretations to be considered as

antecedents to the target anaphor.
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Passonneau (2004) calculates the agreement rate by assigning each set with a
referential value. If two sets A and B are identical, they are assigned with O; if they
have subsumption relation, they are assigned with 0.33; if they have an intersection
relation, they are assigned with 0.66, and if they have a disjunct relation, they are
assigned with 1 (p.1505). The following formula illustrates these referential values:

0 ifA=B
1 ifAcBorBC A

2/3if ANB#@,butA ¢ BandB ¢ A
1ifANB=0

dp =

(Artstein & Poesio, 2008, p. 557)

In the current study, both Kripprendorff's a coefficient and Passonneau's sets
proposal were used for the analysis of data obtained from the experiments (discussed
in detail in Chapter 4). Kripprendorff's a coefficient was used for the agreement
analysis at word boundary and interval levels. Passonneau's method was used to gain
better insight into accommodating distinct interpretations of target anaphors while

preserving the same units of interpretations.
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CHAPTER 3

A VIEW FROM TURKISH

In Chapter 1, types of abstract object anaphors were explained. To explain
these types, i.e. labeling, situation reference and discourse deixis, various examples
from English discourse in which these anaphoric expressions are used were provided.
In Chapter 2, the accessibility relation between the antecedent and the anaphors was
discussed with respect to Consten and Knees' (2005) abstractness hierarchy between
the anaphor and the antecedent, and also with respect to the right frontier of the
discourse structure (Webber, 1991).

This chapter will serve as the background to the experimental analysis of the
thesis and the discussions that follow. Therefore, various occurrences of abstract
object anaphors in Turkish discourse will be exemplified (Section 3.2) with the
examples taken from the Turkish Discourse Bank (TDB)’. The theory of abstractness
hierarchy by Consten and Knees (2005) and right frontier operations by Webber
(1991) will be adapted to Turkish discourse (Section 3.3). Finally, studies on
anaphora in Turkish will be reviewed (Section 3.4).

! Zeyrek, Demirsahin, Sevdik-Calli, Ogel-Balaban, Yal¢inkaya and Turan, 2010.
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3.1. The Data Source: the Turkish Discourse Bank (TDB)

The Turkish Discourse Bank (TDB) is a 500,000-word-subcorpus of the two-
million-word METU Turkish Corpus (MTC) (Say, Zeyrek, Oflazer & Ozge, 2002).
The subcorpus comprises a wide range of genres such as fiction, interviews,
memoirs, news articles etc. All the Turkish examples in the thesis are taken from the
TDB, unless noted otherwise. The TDB is a resource of discourse, where discourse
connectives are annotated along with their two arguments, by extending the

annotation style of Penn Discourse Tree Bank (PDTB).

As in PDTB, connectives belonging to coordinating conjunctions,
subordinating conjunctions and discourse adverbials are annotated in TDB. This is
because discourse connectives are conveniently identified from these three syntactic
classes. The major differences from the PDTB annotation scheme are as follows: (1)
attribution is not annotated, (2) only overt connectives are annotated and (3) the
nominal arguments of connectives are annotated where they denote an abstract

object.

During the annotation cycle, the annotators went through the whole subcorpus
to annotate a given connective at a time. The disagreements were discussed and
solved by the project team. 60 types of discourse connectives were annotated. These
are coordinating conjunctions (ve ‘and’, ya da ‘or’, ama ‘but’), subordinating
conjunctions (i¢in ‘for’, ragmen ‘although, despite”), converbs/simplex subordinators
(-Ince ‘when,” —ken ‘while, now that’) and anophoric connectives (bundan bagka ‘in
addition to/separate from these’, bunun sonucunda ‘as a result of this,” bunun i¢in
‘due to/for this reason’, buna ragmen ‘despite this”’) and discourse adverbials (oysa

‘however’, dte yandan ‘on the other hand’, sonradan ‘then’).

3.2. Types of Abstract Object Anaphors

In 1.2, three types of abstract object anaphors were explained in detail. The
first type presented in 1.2 was labeling which was put forward by Francis (1994), the
second was situation reference by Fraurud (1992, 1992a), and the last type was
discourse deixis argued by Lyons (1977). These types of anaphors were searched
from TDB. All of them were attested in Turkish discourse, too. These will be
explained in the sections that follow.
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3.2.1. Labeling in Turkish

As stated in 1.2.1., as a result of the analysis of English nominal groups
functioning as abstract object anaphors, Francis (1994) categorizes these nominals in
two groups: retrospective labels (RLs) and advance labels (ALs). These labels occur

in Turkish discourse, too.

The following discourse is an example of retrospective labels (functioning

anaphorically) in Turkish:

(1) Evlilik i¢in hazirliklar siirerken Ante, yeni bir gérev emriyle yollara diistii.
Yine aylarca siiren bu sefer sonunda kiigiik de olsa bir basar1 elde edilmisti.
Istanbul'a dondiigiinde Ermeni Ante hemen padisahin huzuruna c¢ikarak
[gorevinden affini istedi]. Neden olarak evliligini gosterdi. Padisah bu istegi
kabul etmedi, ama kendisine uzun siireli izin verdigini sdyledi.

(TDB, 1231)

While the preparations for the wedding proceeded, Ante set off with an order
for a new duty. He was able to achieve success -a little one, though- as a
consequence of this expedition which lasted again for months. When he came
back to Istanbul, upon appearing before the Sultan, Armenian Ante asked for
[his resignation of the office]. He presented this marriage as the reason. The
Sultan did not accept this request, but he said that he gave him a long leave.

In example (1), the label anaphor 'bu istek' (Eng. 'this request’) refers back to Ante's
request of his resignation from his office. In Turkish, advance labels (i.e., labels
acting cataphorically) differ from the ones in English. While English advance labels
can be constructed as 'this+N' just like the retrospective labels, Turkish allows the
'sutad' (Eng. 'that+N) construction. This is because 'su' (Eng. 'that') corresponds to

the entities coming after itself in Turkish (Lewis, 1967, p.71). Consider example (2):

(2) Charles de Gaulle Havaalani'nda uc¢aga binmeden once "Son Kadm" adl
oykiim i¢in su notu diistiim: ["Oliim ona kadin suretinde goriinmiistii." "Tlk
Kadin"t ise diin bitirebildim ancak. Yiiz sayfadan c¢ok tuttu. Agustos

sicaginda Glaciére Sokagi'ndaki evde yalnizdim. Eski bir yapinin ¢at1 katinda
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bulutlarla beraber...]
(TDB, 199170)

Before getting on the plane, at Charles de Gaulle Airport, | jotted down the
following note® for my story "The Last Woman™: ["Death seemed to him in
the image of a woman." | was able to finish "The First Woman™ only
yesterday. It has been more than a hundred pages. | was alone at home on the
Glaciére Street in the heat of August. In the attic of an old building together

with the clouds...]

Example (2) demonstrates the occurrence of an advance label in Turkish. The
antecedent to the label anaphor 'su notu' (Eng. 'the following note’) comes after the

anaphor as indicated in the square brackets.

Francis (1994) categorizes the retrospective labels depending on the head
nouns used in the labels in four groups: lllocutionary nouns, language-activity nouns,
mental process nouns and text nouns. The occurrences of all of these categories were

also observed in Turkish, as exemplified below.
3.2.1.1. lllocutionary Nouns: As stated by Francis (1994, p.90), these are the
nominalizations of the verbal processes.

(3) "... Belki sadece sokak adini yanlis not ettiniz. [Belki o da sizi ariyor kentte.

Bir tiirlii bulusamiyorsunuz.]"

"Durum bdyle olsaydi, ona su kentin en canli yeri olan alandaki kahvelerden

birinde rastlardim simdiye kadar..."
"Belki de rastlayacaksiniz ona."
"Bunca aramadan sonra..."

Ardindan Jul, ellerini kiiclik masanin {izerinde birlestirip, okudugu
kitaptan soz etti. Ona gore, filozof da, bu arayisa benzer bir seyi

anlatiyordu.
(TDB, 6231)

8 The exact English translation of 'su notu' is actually 'that note'. However, 'that note' disturbs the
natural flow of the context; therefore, it is translated as 'the following note'.
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"... Perhaps you have noted down the street name incorrectly. Perhaps she
is also looking for you in the city. You somehow cannot meet."

"If this had been the situation, | would have run into her till now in one of the

cafes in that square which is the liveliest place of the city..."
"Maybe you will run into her."”
"After so much search..."

Later on Jul gathered his hands on the little table, mentioned the book
he was reading. For him, the philosopher was also telling something similar

to this quest.

In example (3), the label anaphor 'bu arayis' (Eng. 'this quest'), refers back to the

man's search for the woman. The head noun 'arayis' (Eng. 'quest’) is the

nominalization of the verb 'aramak’ (Eng. 'to search for'). The derivative suffix -Is

nominalizes the verb. Thus, the head of this label anaphor demonstrates the

occurrence of illocutionary head nouns in Turkish discourse. Other examples attested

in TDB are as follows:

(4)

AB Komisyonu sodzciilerinden Jean-Christophe Filori, diin basina yaptig
aciklamada, Tirkiye'nin AB'ye katilm sansini arttiran reformlarin
TBMM'den gegmesini memnuniyetle karsiladiklarint  sdyledi. Filori,
[reformlarin hayata gecirilmesinin AB Komisyonu tarafindan "yakindan
izlenecegini"] anlatti. [AB ~ Komisyonu'nun, onaylanan reform paketini
analiz edecegini ve Ankara'dan bazit  hususlar1  aydinlatict  bilgiler
isteyecegini] belirten Filori, ekim ayinda aday iilkelere 1iliskin  olarak
yayimlanacak yillik degerlendirme raporunda bu gelismelerin dikkate
alinacagini duyurdu.

(TDB, 10560000)

One of the spokesmen from EU Council Jean-Christophe Filori, in the
statement he gave to the press yesterday, said they were pleased that the
reforms increasing Turkey's chance to get into the EU were approved by

TBMM?. Filori explained that [the reforms being put into practice were going

% The Grand National Assembly of Turkey
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to be "watched closely" by the EU Council]. Pointing out that [EU Council
will analyze the approved reforms and will request information enlightening
some points], Filori announced that these developments were going to be
taken into consideration in his annual evaluation report which was going to be

published in October regarding the candidate countries.

(5) [MIT'in istihbari rapor géndermesinin dniine ge¢mek] isteyen hiikiimet, diger
yandan da [Cumhurbaskani'nin ti¢lii atamalardaki yetkisine son vermeye
hazirlaniyor.] Hiikiimet, bu calismalariyla "irticai sorusturmalara ugramis
AKP kadrolarimi" devletin iist diizeyine tasiyabilmek i¢in mevcut engelleri
ortadan kaldirmay1 hedefliyor.

(TDB, 10630000)

The government trying [to preclude MIT™

s sending intelligence report], on
the other hand, [is getting prepared for calling the President's authority in
triple designations off.] The government, with these practices, is aiming to
terminate the potential obstacles to move the JDP*! staff that experienced

reactionary guestioning™ to the top of the government.

In example (4), the head noun 'gelisme' (Eng. 'development') is the nominalization of
the verb 'gelismek' (Eng. 'to develop'). In example (5), the head noun '¢alisma' (Eng.
'practice') is the nominalization of the verb 'calismak' (Eng. 'to practise'). The

derivative suffix -mA nominalizes the verbs in these examples.

3.2.1.2. Language Activity Nouns: As stated by Francis (1994, p. 91), these
head nouns refer to some kind of a language activity and the result of it. They are
very much similar to illocutionary nouns; therefore, the distinction between
illocutionary nouns and language activity nouns is blurred in terms of their functions
in discourse (Francis, 1994, p. 90). However, language activity nouns are not the

nominalizations of the verbal processes. Consider example (6):

19 The National Intelligence Agency

1 The Justice and Development Party
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(6)

DSi su diriinleri miihendisleri ise [l litre suda 2 miligram amonyak
bulunmasinin] tatlisu canlilart 6ldiirmeyecegini ancak Ergene Nehri'nde bu
oranin 27 miligram oldugunu belirlediklerine dikkat cektiler.

(TDB, 10570000)

DSI*? aquaculture engineers, on the other hand, drew the attention to the fact
that [the presence of 2 milligram of ammonia in 1 liter of water] would not
kill freshwater creatures but this proportion was 27 milligram in the River

Ergene.

In example (6), the use of 'oran' (Eng. 'proportion’) as the language activity head

noun in the label is illustrated. It refers back to the proportion of ammonia to 1 liter

of water. The head noun 'oran' demonstrates the occurrence of language activity head

nouns in Turkish discourse. Some other examples attested in TDB are as follows:

()

(8)

Bu yonetimin, Saym Dervis araciligi ile uyguladigi politika, [kredi adi
altinda, bor¢ al ve bununla borglart 6de politikasidir]... Ekonomik
gelecegimiz IMF'ye ve Saym Dervig'e teslim edilmistir. Iki yili askin bir
siiredir uygulanan bu politikalarla hicbir yere gitmedigimiz ve
gidemeyecegimiz ortadadir.

(TDB, 10590000)

The policy this government carries out through Mr. Dervis is [the policy, in
the name of credit, to borrow and pay the debts with this.] ... Our economic
future is handed in to IMF and Mr. Dervis. It is obvious that we have not
proceeded and will not be able to proceed with these policies that have been

in practice for more than two years.

Bir Cinayet Romani'nda da budur durum. Ustelik [gerceklikle kurmaca
arasindaki iliski okuru, romani anlamlandirirken bocalatacak kadar
karmasiktir] da. Her romanin, oyunun, 0ykiiniin gercek diinya ile uzak ya da
yakin iligkisi vardir, ama Bir Cinayet Romani'nin yapisi ve dile getirdigi

roman anlayisi bu soruna 6zel bir yer veriyor kanimca.
(TDB, 26231)

12 The State Water Supply Administration
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This is the situation in The Novel of a Murder, too. Moreover, it is also [so
complicated to confuse the reader while making sense of the connection
between the reality and the fiction.] Every novel, play, story has more or less
a connection to the real life, but the plot of The Novel of a Murder and the
literary approach it has brought into the language give special attention to this

problem in my opinion.

The head noun 'politika’ (Eng. 'policy’) in example (7) and the head noun ‘sorun’

(Eng. 'problem’) in example (8) illustrate the occurrences of language activity nouns

in the labels in Turkish discourse.

3.2.1.3. Mental Process Nouns: As stated by Francis (1994, p. 91), these

head nouns refer to cognitive states and processes and their results. Consider the

following example:

©)

["Evet, memnunum hayatimdan. Ama su anda onunla bir baglanti
kuramiyorum. Sanki ustaca koparildim ondan. Simdi yeni bir kimlikle
dolasiyorum diinyada. Diisiinmeye basladim; acaba benim hayatimi,
diislerimi, ozgilirliiglimii, anilarimi ve su anda ulasamadigim, bu iginde
oldugum boyutta varliklarina rastlayamadigim sevdiklerimi kim almak istiyor

elimden?"]

"Ustaca iglenmis bir cinayet. Ortada higbir ipucu yok. Ciinkii dldiiriilen yok.
Ama bir insanin rayr degistiriliyor; bagka bir yasamin icine sokuluyor.
Dediklerinizi uzun zaman unutamam. Ama, acaba bu diisiinceniz gercek
mi?" diye sordu Haci Murat. "Acaba abartiyor musunuz gercekleri biraz diye
diistinliyorum. Nig¢in bdyle bir sey yapilsin? Nigin durup dururken bir insanin
kimligi, yagami, su hayattaki konumu degistirilsin? Tuhaf bir sey bu."

(TDB, 2113)

["Yes, | am pleased with my life. But now, | cannot come into contact with it.
It is as if | was skillfully removed from it. Now | am wandering in the world
with a new identity. | have started to think: Who an earth wants to deprive me

of my life, my dreams, my freedom, my memories and the beloved ones
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whom | cannot reach now, whose presence | cannot run across in this

dimension | am inside now?"]

"It is a skillfully committed murder. There is no clue at all. Because there is
nobody killed. But a person's track is changed; he is led into another life. |
will not forget what you have said for a long time. But, is this thought of
yours real?" asked Haci Murat. "I am thinking whether you are exaggerating
the truth a little? Why could such a thing be done? Why should a person's
identity, life, position in this life be changed for no reason at all? This is
such a weird thing."

In example (9), the label anaphor 'bu diisiince' (Eng. 'this thought'), refers back to the

thoughts of the person presented in the first paragraph. The head noun 'diisiince'

(Eng. 'thought’), referring to a cognitive process of mind, demonstrates the

occurrence of mental process head nouns in Turkish discourse. Other examples from

TDB are as follows:

(10)

(11)

Kirklareli Cevre 11 Miidiir Vekili Mehmet Giiler de, kesin olmamakla birlikte
[balik 6liimlerinin metan gazindan kaynaklanabilecegini sdyledi.] Oliimlerin
yasandig1 yerin g6l olmasi nedeniyle bu kamya vardiklarini, ancak yine de
kesin tahlil sonuglar1 sonrasi net agiklama yapacaklarini belirten Giiler, "Bu

hafta i¢cinde tahlillerden sonug¢ alinmasini bekliyoruz" dedi.
(TDB, 10570000)

Kirikkale Provincial Deputy Director of Environment Mehmet Giiler also
said, despite not being certain, that [death of fish might have originated from
marsh gas.] Stating that they arrived at this conviction because of the
reason that the place the deaths took place is a lake, but still they will make a
statement upon precise results of analysis, Giiler said "We expect to

obtain the results of the analysis this week™.

Atatiirk, Tiirkiye Cumhuriyeti'nde Islam dinine inanan bireyler, diinya isleri

disinda olup bitenleri de anlasin istemisti. Ilk adim olarak da [ezan
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Tiirkgelestirilmisti]. Tiirkce ezan1 Siileymaniye Camisi bagimami, tenor sesli
Hafiz Kemal 'den dinlemis olan Atatiirk, coskuyla vermisti bu kararni.

(TDB, 10660000)

Atatiirk desired that individuals in Turkish Republic believing in Islam
understood what was going on outside other than worldly deeds. As the first
step, [the call to the payer was translated into Turkish.] Having listened to the
Turkish call to the prayer from the chief Imam of Siileymaniye Mosque Hafiz

Kemal with a tenor voice, Atatiirk made this decision with enthusiasm.

In example (10), the label anaphor 'bu kani' (Eng. 'this conviction') refers to the

conviction related to the reason for the death of fish. In example (11), the head noun

'karar' (Eng. 'decision') refers to Ataturk’s having the call for the prayer translated

into Turkish. Both of these head nouns refer to the cognitive processes of mind.

3.2.1.4. Text Nouns: As stated by Francis (1994, p. 91), these head nouns

refer to the formal textual structure of discourse without any interpretation being

involved extending the previous discourse and signaling the boundaries of new

discourse. Consider the following example:

(12)

[" [...] Tirk Tarihi ile Tirk Milletinin biitiinligili, sahsi rekabetlerin ve her
seyin lizerinde tutulmalidir. Biz Atatiirk'in  emrettigi Tiirk Tarihi
arastirmalarina hayat vermis ve yemin etmis kimseleriz. Babamiza bile

taviz veremeyiz. Tabii olarak gercegi ve kaynaklari en iyi bilerek."]

Dikkat ve ibretle okunmasi gereken bu satirlar, bize bazi1 Tarih¢ilerimizin
diisiince yapilarini ve diizeylerini gostermesi bakimindan ¢ok ilgi ¢ekicidir.

(TDB, 24220)

["[...] The unity of Turkish History and Turkish Nation should be considered
superior to personal competitions and any other thing. We are the ones
vitalizing and swearing in the research of Turkish History that Atatiirk
ordered. We cannot appease even our fathers. By naturally knowing the truth

and the sources."]
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These lines, which should be read carefully and as a lesson, are very
appealing with respect to showing us the way and the level of thinking of

some of our historians.

In example (12), the label anaphor 'bu satirlar' (Eng. 'these lines') refers back to the

preceding words presented in the quotation marks. The label anaphor here functions

as a signal that a new discourse is coming, and it seems to have nothing to do with

the meaning of the antecedent, rather it refers back to the textual formal structure of

the discourse. Some other examples from TDB are as follows:

(13)

(14)

Gazetecilere de su demeci verdi: ["Bursa'ya geldim, olay hakkinda ilgililerden
bilgi aldim. Gergekte olayin fazla bir 6nemi yoktur. Cahil gericiler herhalde
Cumbhuriyet adliyesinin pengesinden kurtulamayacaklardir. Olaya dikkatimizi
ozellikle ¢evirmemizin nedeni, dini siyasete ve herhangi bir kiskirtmaya
vesile yapacaklara asla  hosgorlii  gOstermeyecegimizin  bir  daha
anlasilmasidir. Sorunun 6zii din degil, dil'dir. Kesinlikle bilinmelidir ki Tiirk
ulusunun ulusal dili ve ulusal benligi tiim yasantisinda temel kalacak ve
hizmetinde olacaktir."] Resmi kayitlara da bu deme¢ gecti.

(TDB, 10530000)

He gave the following statement to the journalists: [l came to Bursa,
received information about the event from the concerning parties. The event
is not very important in reality. The illiterate conservatives will certainly not
be able to escape from the clutch of the Republic's judiciary. The reason why
we pay special attention to the event is once again to make it clear that we
will not show tolerance to those who will use religion as a means of
provocation against politics or anything else. The essence of the problem is
not the religion, but the language. It must be understood that the national
language and national identity of Turkish nation will remain as the basis
throughout its life and will serve it.] This statement was noted down in the

official records, too.

[Ni¢in vakiflarin tiimiinii kapsayan yeni bir diizenleme yerine, bdyle bir

"konu simirlamasi" tercih edilmis?] Bu soruya yanit olarak, bu diizenlemenin
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konusunu olusturan vakif tiirii agisindan ivedi bir ¢éziim gereksinmesinden
sOz edilebilecektir.
(TDB, 10550000)

[Why is such a "scope restriction” preferred to a new regulation involving all
of the charities?] As an answer to this question, in terms of the type of
charities that constitute the scope of this regulation, it will be possible to

mention the necessity of an urgent solution.

In example (13), the head noun 'demec' (Eng. 'statement') is a text noun. It does not

deal with the content of the statement that it refers to. Likewise, the head noun 'soru’

(Eng. 'question’) in example (14) does not refer to the meaning of the question which

Is the antecedent to this label anaphor.

3.2.2. Situation Reference in Turkish

As stated in 1.2.2., the second type of abstract object anaphor is the situation

reference, discussed extensively by Fraurud (1992, 1992a). The situation referent

'this' ('bu" in Turkish) is used in Turkish discourse with the same purpose; that is to

say, to refer back to eventualities and factualities. Consider the following examples:

(15)

(16)

Masallar, efsaneler bedel 6demekten séz ederler. [Gegmiste yaptiZiniz
katiliikler] icin, kotilik yaptigimiz bir insanin ruhu sizi yer yiiziinde, bir
sonraki hayatinizda bulur ve siz bunun bedelini 6dersiniz.

(TDB, 7121)

Tales and legends mention paying a price. The spirit of a person that you
harmed finds you on the Earth, in your next life for [the evils you did in the

past] and you pay the price for this.

Kardesimin dedigi gibi bu iilkede [mahkiim sayis1 ¢ok fazlaymis]. Ekonomik
bir yiikkmiis bu. Bir kisminin 6lmesi gerekiyormus sessiz sedasiz.

(TDB, 7221)

As my brother says, [the number of the prisoners in the country is a lot]. This

is said to be an economic burden. Allegedly, some have to die quietly.
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(17 Bu teorik analizde; modern sosyalist kuramlarin ulastigi, ["sosyalizm
asamasinin uzun oldugu, bu asamada smif miicadelesinin devam ettigi,
sosyalizmin kendinden kaynaklanan baz1 esitsizlikleri barindirdigi,
dolayisiyla devrimi siirdiirmenin zorunlu oldugu"] gibi sonuglarin
¢ekirdegini gorebiliyoruz. Bu da Marx'in "deha's1 olsa gerek.

(TDB, 12112)

In this theoretical analysis; we can see the core of the outcomes that modern
socialist theorems have reached, like ["socialism is a long process, during
which the fight of classes continue, socialism accommodates some
inequalities stemming from itself; thus, it is difficult to maintain the

revolution™]. This must be the "genius™ of Marx.

In the examples above, the anaphoric expression "this" in (15) refers back to an event
(i.e. the evils done in the past), the one in (16) refers back to a state (i.e. the number
of the prisoners being a lot in a country), and the one in (17) refers back to a

proposition (i.e. the theoretical analysis put forward by Marx).

As cited by Lewis (1967), Turkish has three main types of demonstrative
pronouns; bu ‘this’, su ‘this/that’, and o ‘that’ (p.71). According to a recent corpused-
based study conducted by Sevdik-Calli (2012) on TDB, the most frequently used
demonstrative in Turkish has been found to be 'bu’ as well as being the most
preferred demonstrative for abstract object reference, whereas 'su' and 'o' are rarely

used to refer to abstract objects (Sevdik-Calli, 2012, p.4).

3.2.3. Textual/Discourse Deixis in Turkish

As explained in 1.2.3, Lyons (1977) makes a distinction between pure and
impure textual deixis. The following example illustrates the occurrence of pure

textual deixis in Turkish:

(18) Avlunun digindaki kii¢iik parkin agaglart altinda iki koylii davul zurna
caliyorlar: ["Ankara'dan top atildi, atli yayana katildi, Mustafa Kemal kiyam
etti, Yunan aklin1 sasirdi..."] Zaferi, Kurtulug'u hala kaniksamis degiller:
["Biz Yunani tepeledik..."] Diisiindiikce hala oviing ve inanmazlikla c¢alip

oynuyorlar: ["Su Allah'in isine bak!"]
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Tim bayram giinlerinin fon miizigidir bu, neseli bir yiirek gibi vuran
davulla kivang ¢igliklar1 atan zurnanin sesi...

(TDB, 8113)

Two peasants are playing the drum and shrill pipe under the trees of the park
outside the garden: ["The gun was fired in Ankara, the cavalry joined the
infantry, Mustafa Kemal rebelled, the Greek got shocked..."] They are not
aware of the victory, the Salvation: ["We smashed the Greek..."] They play
and dance in pride and disbelief as they think of it: ["It's the act of God!]

This is the background music of all celebration days, the drum beating like a
joyous heart together with the sound of the shrill pipe shrieking with

pride.

In this context, the abstract anaphoric expression 'bu’ (Eng. 'this’) refers to the lyrics

of the song which is discontinuously presented in the text. In this example, 'bu’

refers to the linguistic form of the lyrics, not the referent of it in the real world. In the

following example, 'bu’ refers not the linguistic form of the antecedent, but to the

factuality (being jealous of other guys or not) that it refers to. Thus, it exemplifies

impure textual deixis.

(19)

["Parkta onu bekleyen diger erkekleri kiskanmiyor musun?"]
Bir an durdu.
"Hig diistinmedim bunu," dedi dogallikla.
(TDB, 2213)
["Aren't you jealous of the other guys waiting for her in the park?"]
He hesitated for a moment.

"I have never thought of this," he said in a natural manner.

3.3. Anaphora Resolution in Turkish

As explained in 2.2.1., Consten and Knees (2005) discuss a hierarchy of

abstractness. They use the term 'anaphorical complexation process' to refer to the

process of increasing abstractness in anaphors and in their antecedents. This theory is

highly relevant to the scope of the current study. Thus, in the first part of this section,
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some examples of Turkish discourse are analyzed within the framework of this
complexation process argued by Consten and Knees (2005) as well as Consten,
Knees and Schwarz-Friesel (2007). In the second part of this section, the Right
Frontier operation of Webber (1991) is adapted to the processing of Turkish
demonstrative 'bu’ (Eng. 'this').

3.3.1. Abstractness Hierarchy

Consten and Knees (2005) propose three types of complexation processes that
abstract object anaphors might have. The occurrences of these types of complexation

can be observed in Turkish discourse, too.

a. The antecedent and the anaphor might be denoting the same ontological

type so the ontological status of both parties remains the same:

(20) [Morgun 6niinde korsan gdsteri yapan bir grup polisle ¢atismis, bir kisi de
orada 6lmiistii.]e [Bu olay]e morgda buz gibi yatan Mesut'un i¢ini sizlatmigtir
kuskusuz.

(TDB, 3221)

[A group raising an illegal hue and crying in front of the morgue fought
against the police, and a person died there.]e [This event]e must have
deeply hurt Mesut lying in the morgue ice cold.

In example (20), the antecedent sentence denotes an event. As the name suggests,
this corresponds with the label anaphor 'bu olay' (Eng. 'this event’), which also
denotes an event. Therefore, the ontological status of both the antecedent and the

anaphoric expression is the same.

b. The bare abstract object anaphor 'bu’' (Eng. 'this’) is neutral (n) in its
ontological category. In the cases 'bu’ is used, the ontological type of the anaphoric

process is denoted by the antecedent.

(21) [Morgun oniinde korsan gosteri yapan bir grup polisle ¢atigsmis, bir kisi de
orada Olmiistii.]e [Bu], morgda buz gibi yatan Mesut'un i¢ini sizlatmistir

kuskusuz.
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[A group raising an illegal hue and crying in front of the morgue fought
against the police, and a person died there.]e [This], must have deeply hurt

Mesut lying in the morgue ice cold.

In example (21), the antecedent denotes an 'event' so the bare anaphor 'bu’ is also

understood as an event. This is because of the ontological status of the antecedent.

c. Another ontological type might be denoted by the anaphoric expression
because of the lexical meaning of the anaphoric expression. Thus, the anaphorical
process changes the ontological type of the referent. Consider example (22), which

exemplifies an events turning into a state:

(22) [Morgun 6niinde korsan gdsteri yapan bir grup polisle ¢atismis, bir kisi de
orada 6lmiistii.]e [Bu durum]s 21. yiizyilda hala demokrasiyle alakali ciddi

sorunlarimiz oldugunun gostergesidir.

[A group raising an illegal hue and crying in front of the morgue fought
against the police, and a person died there.]e [This situation]s is an
indicator of still having serious problems concerning democracy in the 21%

century.

In example (22) the label anaphor 'bu durum' (Eng. 'this situation) refers back to the
event in the first sentence. However, the antecedent referring back to an event
denoted by the label anaphor 'bu durum' becomes subject to an abstraction process
and turns into a situation. This change is initiated by the lexical meaning of the head

noun 'durum’ used in the label.

In addition to the types of anaphoric complexation process, Consten and
Knees (2005) emphasize the possible disambiguating role of the label anaphors,
which was explained in 2.2.1. The same role of label anaphors can also be observed
in Turkish. Consider the following example, with the labels in (a), (b) and (c) for

illustration purposes:

(23) [Istanbul'da cenaze tdreni igin izin verilmemisti.]s [Morgun Oniinde

korsan gosteri yapan bir grup polisle ¢atismis, bir kisi de orada 6lmiistii.]e

(TDB, 3221)
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a. [Bu olay]e morgda buz gibi yatan Mesut'un igini sizlatmistir
kuskusuz

b. [Bu kisitlama]s morgda buz gibi yatan Mesut'un i¢ini sizlatmistir
kuskusuz

C. [Bu], morgda buz gibi yatan Mesut'un i¢ini sizlatmistir kuskusuz.

[A funeral in Istanbul was disallowed.]s [A group raising an illegal hue and
crying in front of the morgue fought against the police, and a person died
there.]e

a. [This event] must have deeply hurt Mesut lying in the morgue ice
cold.

b. [This restriction]s must have deeply hurt Mesut lying in the
morgue ice cold.

c. [This], must have deeply hurt Mesut lying in the morgue ice cold.

In example (23), the label anaphor 'bu olay' (Eng. 'this event’) in (23a) refers back to
the fight between the group and the police; therefore, it denotes an event. The label
anaphor 'bu kisitlama' (Eng. 'this restriction') in (23b) refers back to the funeral being
disallowed in Istanbul; thus, denotes a state. The bare abstract object anaphor in
(23c), on the other hand, seems to be quite ambiguous. It might be thought to be
referring back to the state in which the funeral was disallowed, or the event in which
the group and the police fought against each other, or it might even be thought to be
referring back to both of the state and the event depending on the personal
interpretations of the text on the text-world level. Therefore, it can be concluded that
label anaphors eliminates the competing candidates as antecedents thanks to the

lexical meaning of the head noun in the label.

3.3.2 Right Frontier Constraint in Turkish

As explained in 2.2.2., Webber (1991) argues that only clauses, or sequence
of clauses, corresponding to discourse segments can be the referents of
demonstrative pronouns, not a random sequence of them. She specifies the discourse
segments as being the ones whose contribution to the discourse model is currently in
focus. She claims that it is these very discourse segments which are the antecedents

of the demonstrative pronouns. Thus, discourse segments being connected to the
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nodes on the right frontier can be the antecedents to the demonstrative pronouns, not
the ones on the left. This anaphora resolution model can also be applied to Turkish

discourse as in example (24):

(24) a. Ahmet, bir giin gazeteyi bir agmisti, Mesut yok!
b. Pusuya diisiiriilmiis oracikta can vermisti.
c. Iki kisiymisler.
d. Obiiriiniin ad1 Halim.
e. Tanimiyordu.
f. Hafif yarali kurtulmus o.
g. Bu, derinden sarsmistt Ahmet'i.

(TDB, 3221)

a. Ahmet, one day opened the newspaper, Mesut disappeared!
b. He was trapped and got killed there.

c. They were two people.

d. The other's name is Halim.

e. He didn't know.

f. He got away slightly injured.

g. This afflicted Ahmet deeply.

While processing the discourse presented above, the reader may consider the second
clause (b) as the explanation of the first clause (a). Therefore, these two clauses
constitute a segment. However, the other clauses (c-f) are the elaborative elements of
the event, which can be inferred from the segment constituted by both (a) and (b) i.e.,
the event in which Mesut was captured and got killed. These elaborative elements
can only attach to the already existing discourse segment constituted by (a) and (b)
simply because of they give the details of the event presented in (a) and (b).
Therefore, they cannot constitute a new discourse segment. As a result, the tree
structure for the discourse in (24), looks like the one as follows:
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Figure 3 illustrates the right frontier operations to example (24).

The discourse segment constituted by (a) and (b) are on the right frontier of
the tree structure. As discussed by Webber (1991), demonstratives with situation
reference should attach to the discourse segments on the right frontier. Therefore, the
Turkish demonstrative 'bu’ (Eng. 'this’) in (g) should attach to either (a) or (b) or the
combination of them (a+b), not any single one of the elaborative elements or the

combination of them in which (a) or (b) does not take place.

3.4. Anaphora Studies in Turkish

In this section, the main aim is to briefly review anaphora studies in Turkish
briefly, not to elaborate on them. This is because anaphora resolution studies
conducted so far in Turkish are not directly related to the scope of the current study.
However, for the sake of completeness, the general framework will be explained.

Most of the studies in Turkish conducted on anaphoric relations and anaphora
resolution have a computational perspective. BABY-SIT, by Tin, Erkan and Akman
(1998), is one of the earliest computational studies, in which the resolution of zero
anaphors is investigated. Yiiksel and Bozsahin (2002), on the other hand, describe a
system contextually appropriate for anaphor and pronoun resolution in Turkish by
using Binding and Centering Theories. They show that the generation of contextually
appropriate pronouns and anaphors can be modeled. Besides these, Yildirim,
Kiligaslan and Aykag (2004), present a computational model for anaphora resolution
in Turkish that is based on Centering Theory. Considering that reflexives and
reciprocals are too complicated to capture in their binding relations, Yildirim,

Kilicaslan and Aykag¢ (2004) leave them aside and deal solely with pronominal

60



anaphors. This study yields an effective implementation of the centering approach
for Turkish but also identifies some defective sides of this theory.

Another study, conducted by Tiifek¢i and Kiligaslan (2005), provides a
computational model for pronominal anaphora resolution in Turkish based on the
attempt to implement a system that is in the framework of Hobbs’ Naive Algorithm
for pronominal anaphora. This algorithm processes only the surface syntax of
sentences in a given text. The system does not account for the processing of higher-
level information. Furthermore, Yildirim, Kiligaslan and Yildiz (2007) present a
corpus-based machine learning model to resolve anaphoric relations in Turkish in an
effort to identify a unique antecedent for each pronoun. The model resolves pronouns
in six stages: annotation, generating examples, filtering generating tests and training

sets, building a classifier, and evaluation.

Tiifekei, Kiiciik, Turhan-Yondem and Kiligaslan (2007), in another study,
present a comparison of two pronoun resolution systems developed for identifying
the antecedents of third-person personal pronouns; Kiigiik and Turhan-Yo6ndem
(2007) provide a knowledge-poor pronoun resolution system for Turkish which
resolves third person personal and reflexive pronouns referring to proper person
names; Yildirim, Kiligaslan and Yildiz (2009) work on a machine learning model,
involving a decision tree component and a rule-based algorithms learning from an
annotated corpus, to estimate the antecedents of anaphorically used pronouns in
Turkish discourse; and Kiligaslan, Giiner and Yildirim (2009) attempt to investigate
several machine learning models developed for pronoun resolution in Turkish by
offering an evaluation of the classification performances of the learning models.

All of the studies mentioned so far have a focus on personal pronouns or
other pronominal anaphora referring to concrete objects. There seems to be no
attempt to deal with the semantic or pragmatic phenomenon of abstract anaphora
resolution. One of the few studies of that type can be considered to be the one having
been conducted by Turan (1997), who analyzed a total of 56 demonstratives, 'bu’
(Eng. 'this") and 'su' (Eng. 'this/that'), on the Bilkent University e-database consisting
of newspaper articles and novel texts. Another study is by Cokal-Karadas (2010),
which is an effort of investigating the pronominal uses of 'bu' and 'this' and 'su' and

'that' in a contrastive manner, from the written academic discourse based on
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Rhetorical Structure Theory (Mann and Thompson, 1988). As an outcome of the
study, Cokal-Karadas (2010) indicates the presence of rhetorical relations in which
'bu-su' and 'this-that' take place. While 'bu’ and 'this' function similarly with their role
as the provider of interpretation, explanation and reason relations in both languages,
they have distinct functions in textual organization and hypothetical relations. 'Su',
on the other hand, functions in a different way compared to 'that' and 'this' with
respect to rhetorical relations. While 'su' is used in the subtypes of elaboration
relation (i.e. elaboration-set-member, elaboration part-whole), ‘that' does not seem to
have such relations but used in antithesis, list and contrast relations, where 'su' is not

used.

Sevdik-Call1 (2012) investigates Turkish demonstrative anaphora comprising
bare demonstrative uses and demonstrative NP uses on a 20K subpart of the TDB. In
10 different texts, the antecedents of the target anaphors with both concrete and
abstract reference have been analyzed. It has been found that the overall occurrences
of reference to concrete objects by Turkish demonstratives 'bu' (Eng. 'this'), 'su' (Eng.
'this/that’), and 'o' (Eng. 'that’) outweigh the ones to abstract objects. While the total
occurrences of these three demonstratives mostly used to denote concrete objects, the
total occurrences of 'bu' (Eng. 'this’) on its own has a different pattern. The results
indicate that occurrences of the reference to abstract and concrete objects by the
demonstrative 'bu' (Eng. 'this") is almost the same in number. This shows that it is
mostly the demonstrative '‘bu’ (Eng. 'this"), which is used as situation referent in

Turkish discourse.

All in all, to the best of our knowledge, there has been no empirical attempt to
study the resolution of abstract object anaphora in Turkish, which makes this study a

significant one to fill this gap in the literature regarding anaphora studies in Turkish.

62



CHAPTER 4

THE EXPERIMENTS

The main aim of the study is to understand the resolution of 'bu’ (Eng. 'this’)
and the label anaphors 'bu durum', 'bu olay', 'bu is' and 'bu gercek' (Eng. 'this
situation’, 'this event', 'this activity', 'this fact’) in Turkish written discourse. The
experimental material consists of anaphors having abstract objects as referents. The
test material used in the experiments was selected from METU Turkish Discourse
Bank (TDB), and the novel Yiiksek Topuklar (High Heels) written by Murathan
Mungan. To gain an insight into the distinction between the resolution of these two
types of abstract object anaphors, first, a pilot study was carried out. Then, two
offline experiments were conducted. The first experiment was done to address the
main research questions presented in 1.3, and the second experiment was conducted

to verify the generalizability of the findings obtained from experiment 1.

In this chapter, the procedures and results regarding the pilot study (Section
3.1), experiment 1 (Section 3.2) and experiment 2 (Section 3.3) will be presented.

The results of these experiments will be presented and discussed.
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4.1. The Pilot Study

The main aim of the study was to investigate whether there is any difference
in determining the antecedents of the bare anaphor 'bu’ and four label anaphors in
Turkish discourse. More specifically speaking, the focus was the following

questions:

¢ Is there any significant difference between the resolution of the bare
abstract object anaphor ‘'bu’ and the label anaphora ‘'bu

is/durum/gergek/olay'?

e Considering that anaphors have the tendency to cause ambiguity in
discourse, is there a disambiguating role of the label anaphor in the

resolution process?

The pilot experimental study consisted of four texts selected from the TDB
and the novel Yiiksek Topuklar (High Heels) written by Murathan Mungan. The
lengths of each text were equalized to 60-64 words in total. Each text had one
anaphor referring back to an abstract object to be determined by the participants. The
texts were original in that they occurred with the bare anaphor 'bu’. The participants
were presented with the text with the bare anaphor as well as the manipulated texts
containing the label anaphors. The antecedents to these anaphors were all continuous
strings to avoid unreliable inter-coder analysis. The participants were given all four
texts in which the target abstract object anaphor was highlighted, and they were
asked to find the antecedent to the target anaphor by underlining the span of the
antecedent.

The pilot study was conducted with 10 participants between the ages 27 and
32. All of the participants were native speakers of Turkish and university graduates.
They can all be considered linguistically naive with no previous experience of
marking referential chains in a text. There were two groups in the study. The first
group consisted of five participants. They received all four texts with the bare
abstract object anaphor 'bu' (see Appendix 1). The second group also had five
participants and, received the same contexts in which the bare abstract object
anaphors were replaced with label anaphors (see Appendix 2).
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Prior to the experiment, all of the participants were provided with a very brief
training session about the conventions on how to find the antecedents of the target
anaphors in the texts (see Appendix 3 and Appendix 4). During the training,

participants were introduced with the following concepts:
e A coherent discourse
e Ananaphor
e An antecedent

e The length of the referent (The participants were informed that it could

be a phrase, a sentence or more than one sentence)

e The distance between the referent and the anaphor (i.e., The
participants were informed the referent and the anaphor may not be
adjacent to each other and that there may be some other clauses or

sentences that intervene)

e The minimality principle, which is the principle applied for the Penn
Discourse TreeBank. In the framework of this principle, it is important
to mark the minimally required and sufficient information for the
interpretation of the relation between the arguments (Prasad,
Miltsakaki, Dinesh, Lee, Joshi & Webber 2006, p.13).

During this brief training session, the participants were given two examples
of an anaphor in texts and asked what their possible antecedents could be. Their

answers were elicited and they were given feedback on their answers.

A comprehensive statistical analysis was not done on the results of this pilot
study. Due to limited number of participants, a qualitative evaluation was done,
rather than any quantitative analysis. The main goal of this qualitative evaluation was
to check the tendency for any observable difference between the groups and to

construct the main test material of the main experiment.

The preliminary evaluation of the results indicated that there were differences
in the way the antecedent of the third paragraph was marked. In Group 1, most of the
participants (four out of five) receiving the text with the bare anaphor 'bu’ (Eng. 'this’)

specified the antecedent as 'kadin bedeni ¢izme tutkusu' (Eng. 'the passion for
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drawing woman body'). In this marking, the segment starts with the 9" word and
ends with the 12" word. In Group 2, most of the participants (four out of five)
receiving the same text with the label anaphor 'bu is' (Eng. 'this activity'), specified
the antecedent of the label anaphor as 'kadin bedeni ¢izme' (Eng. 'drawing woman
body") by leaving out ‘tutkusu' (Eng. 'the passion’). The segment starts with the 9™
word, but end with the 11" one. In brief, it has been observed that participants had a
tendency to associate the label anaphor 'bu is' with the activity of drawing, whereas
they had a tendency to associate the bare anaphor 'bu’ with the passion of drawing®®.
Figure 3 below illustrates the differences in end words between Group 1 and Group 2
(see Appendix 5 for the analysis of start and end words of the data obtained from

paragraphs 1,2 and 4).

100,00%
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80,00%
70,00% -
60,00% -

50,00% - HBu

40,00% - Bu + Label
30,00% -
20,00% -

10,00% -
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11 12

Figure 3. The difference between Group 1 and Group 2's end words in paragraph 3

The underlying reason behind this difference between the marking of the
antecedents to the bare abtract object anaphor 'bu' (Eng. 'this") and the label anaphor
'bu is' (Eng. 'this activity'), might have stemmed from the lexical meaning of the head

noun in the label. Speaking intuitively, participants might have looked for an activity

13 Considering our criteria for the antecedents to the abstract object anaphors, noun phrases cannot be
the antecedents to the target anaphors. Participants were trained where to search for the antecedents.
However, as they were told that a phrase could also be an antecedent, the antecedents specified as
noun phrases like 'kadin bedeni ¢izme tutkusu' (Eng. 'the passion for drawing woman body') were not
excluded from the data analysis. Moreover, the noun ‘passion’ already refers to an abstract entity;
hence, may qualify as and abstract object, though not in the sense of Asher (1993).
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in the text and specified the phrase 'kadin bedeni ¢izme' as referring to an activity,

but not 'kadin bedeni ¢izme tutkusu'.

To wrap up, the qualitative evaluation of the pilot study indicates that there is
a difference between the resolution of label anaphors and the bare anaphors, at least
in some conditions. The result of the pilot study suggests that more participants
converge on a specific antecedent when the anaphor has a label than when it is bare.
This is particularly true when the head noun of the label anaphor (e.g., this activity)

confirms that the antecedent is an activity.

Since it was observed that there were some differences between the resolution
of bare abstract object anaphor 'bu’ and the label anaphors 'bu + head noun’, it was
decided to use the material prepared for the pilot study for Experiment 1, as

explained in more detail in Section 4.2. below.

4.2 Experiment 1
4.2.1 Experiment Design:

Participants: 96 participants took part in the experiment from both genders
(31 females and 65 males). 49 of them were in Group 1, and 47 were in Group 2. A
demographic questionnaire was given to the participants prior to the experiment.
Participants were asked to write their ages, departments, and the cities they grew up
to learn which language/languages they were exposed to. All of the participants were
native speakers of Turkish. The ages of the participants, all of whom are
undergraduate freshmen from various departments at METU, ranged between 18 and
21 (Mean age: 19.2).

Materials: Experiment 1 was an offline paper-and-pencil test. Participants
were provided with four texts and asked to underline the antecedent of the
highlighted abstract object anaphor. As in the pilot study, participants were provided
with the same brief training session prior to the experiment (see Appendix 3 and
Appendix 4). They were informed of the basic concepts like discourse, anaphor,

antecedent, and Minimality Principle.

Stimuli: The stimuli were exactly the same four texts taken from TDB and
Yiiksek Topuklar (High Heels written by Murathan Mungan) that were used in the
pilot study (see Appendix 1 and Appendix 2).
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Procedure: The experiment was conducted by the researcher. It was
completed within nearly 20 minutes, including the training session. All of the

participants returned the test material with their annotations.

4.2.2 Analysis of the Data

First of all, cataphoric (forward) annotations, not the focus of the study, were
excluded from the analysis. This is because such outlier cases may distort the results
to a great extent; as a consequence, the results may not be reliable. The exclusion of
the cataphoric cases was done upon discussion with an expert linguist who has

expertise in Turkish linguistics and cognitive studies.

Besides this, some markings in the data were identified as structurally or
semantically non-matching to be the antecedents to the target anaphors. Those
markings were also excluded from the analysis upon consulting two expert
annotators from the TDB group. Table 2 shows the non-matching markings in
paragraphs 1, 3, and 4. The markings for paragraph 2 do not involve any non-
matching marking. In Table 2, the reasons for the exclusion of non-matching
markings from the data are also provided Table 3 presents the percentage of the

excluded data in each group and each paragraph.

Table 2 Non-Matching Markings in Experiment 1

Non-Matching Reasons for Non-
The Paragraph

Marking matching

1. Kadinlar her seyi ¢cok daha kolay kabullenir, | e komiinist giinlerini geride | ® None of these markings

degisimlere daha ¢abuk riza gosterirler. Nazlh da, can occur with the verb

birakip hicbir seyin artik

komiinist giinlerini geride birakip higbir seyin eskisi gibi olmadigini ‘kabullenmek' (Eng. 'to

arttk eskisi gibi olmadigini anladigi anda, yeni anladig1 anda accept’)
hayatlaria daha ¢abuk uyum gostermis, kocasini . o
e komiinist giinlerini e They also do not match
da kendi zamani i¢inde bunu/bu gercegi
. the head noun 'gercek’
kabullenecegi  noktaya gelmesini  sessizce | ® Nazli da, komiinist

meaning wise. They do not

beklemeye baslamisti. Arada bir hapisanedeki
eski dostlara, tutuklu ailelerine, derneklere para
yardimi yaparak sol vicdanlarii yatigtirmak

kalmust1 onlara.

giinlerini geride birakip
higbir seyin artik eskisi
gibi olmadigini anladig:
anda, yeni hayatlarina

daha ¢abuk

explain a ‘fact' that the

anaphors denote in the text.
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3. Illa ki kadmn bedeninin gizemi olmaliyd:
Halil'in gozlerinin oniinde. Kadin bedeni ¢izme
tutkusu yasama amaci haline gelmisti. Careler
diisliniiyor, bulamiyordu, ¢iinkii i¢inde bulundugu
ortamda bunu/bu isi basarabilmesi neredeyse
olanaksizdi. Artik bir sey ¢izemez olmustu. Altt
ay oOnce bitirdigi bir resmi uzun siire dayanmasi
ve renklerini korumasi i¢in vernikledigi bir gece
ansizin bir tekme savurarak st kata ¢ikti. Higbir

tablosu degerli degildi onun i¢in

e careler diisiiniiyor

e cizemez olmustu

e This marking cannot occur

with the verb 'basarmak’
(Eng. 'to accomplish’), i.e.,
'careler diisiinmek' (Eng.
‘thinking of solutions') is
not an entity to

accomplish. It is a process.

Cataphoric reference

4. Kemal’i eliyle yana itip yukari kostu Ahmet
Resat. Kemal kapida beti benzi atmis Hakki
Efendi’yi goriince paldir killdiir inmeye bagladi
merdivenleri. Hakki Efendi, Kemal’e titreyerek
az Once yasadiklarii naklediyordu ki, Ahmet
Resat giyinmis olarak geri geldi. Isgalciler, Ziya
Pasalarin  konagina el koymusglardi. Hakki
Efendi’yle Ahmet Resat alelacele ¢ikip Pasa’nin
konagma gittiler. Bu/bu olay, bir ytkimdi Ziya
Pasa icin. Biiyiik bir hakaretti devlet nazirina bu

yapilanlar

e Ahmet Resat alelacele
¢ikip Pasa’nin konagina

gittiler

Kemal’i eliyle yana itip
yukar1 kostu Ahmet
Resat. Kemal kapida beti
benzi atmig Hakki
Efendi’yi goriince paldir
kiildiir inmeye baslad:
merdivenleri. Hakki
Efendi, Kemal’e
titreyerek az 6nce
yasadiklarini
naklediyordu ki, Ahmet
Resat giyinmis olarak
geri geldi. Isgalciler, Ziya
Pasalarin konagina el
koymusglardi. Hakki
Efendi’yle Ahmet Resat
alelacele ¢ikip Paga’nin

konagina gittiler

Isgalciler, Ziya Pasalarin
konagina el koymuslardi.
Hakki Efendi’yle Ahmet
Resat alelacele ¢ikip

Pasa’nin konagna gittiler

The meaning of the first
marking does not match
the verb phrase 'bir
yikimd1' (Eng. 'was a
destruction')i.e., "Going to
Pasha's house immediately
was a destruction” is not
the meaning the anaphors
denote in this text.

None of these markings
properly account for the
event that the anaphors
denote.
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Table 3 Percentage of Excluded Data in Experiment 1

Percentage
Number of
Experiment Group Paragraph N“”.“‘?er of Excluded of
Participants Excluded
Data
Data
1 Bare Anaphor 1 49 4 8,16%0
1 Bare Anaphor 2 49 0 0,00%
1 Bare Anaphor 3 49 3 6,12%
1 Bare Anaphor 4 49 2 4,08%
Label o
1 Anaphor 1 47 3 6,38%
Label o
1 Anaphor 2 47 0 0,00%
Label o
1 Anaphor 3 47 0 0,00%
Label
0,
1 Anaphor 4 47 4 8,51%

Method: Four different methods were used to investigate the collected data.

Step 1: The first investigation was to analyze the histograms of the start and

end words that each participant underlined in each group (see 4.2.3.1.).

Step 2: Upon the preliminary results from the analysis in Step 1,
Krippendorff's Alpha, which was explained in 2.3.1, was used as a non-parametric

inter-coder analysis method (see 4.2.3.2).

Step 3: To have a better understanding of the data and the results obtained
from Krippendorff's Alpha, bar graphs were drawn so that the data could be visually

represented (see 4.2.3.3).

Step 4: As discussed in 2.3.1, Krippendorff's Alpha is not the best solution to
account for computing the credibility of referential chains because it fails to detect
some equivalent classes which are more alike than others (Passonneau, 2004,
p.1505). Because of this, in the last step, a new analysis was undertaken using the

method explained by Passonneau (2004). Passonneau analyzes the antecedents of
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referential chains by classifying them as being subsumed by the antecedent,
intersecting with it, and being disjunct from it (see Section 2.3.2 for more detail of
her work). In the present thesis, the underlined antecedent spans were analyzed as
being subsumed and intersecting with the largest span of the antecedent for the bare

or label anaphor, as well as being disjunct from it (see 4.2.3.4).

4.2.3 Results
4.2.3.1. Consistency Analysis on the Start and End Words

The first step in the data analysis was to identify the start word and the end
word of each marking by each participant in both groups. A consistency analysis was
conducted. The histograms for each paragraph were drawn for both the words the
participants started and ended underlining. A 15%-threshold was created to specify

the most frequent start and end words (see Appendix 15, Tables 18 and 19).

Consistency in Start Words**: For paragraph 1 (see Appendix 6, Figure 7
and Figure 8), the results indicate that the most frequent start words in Group 1 (who
marked the bare abstract anaphor 'bu’) are the 14™ 18" and 26™ whereas the most
frequent ones are the 14™ and 18" words in Group 2, who marked the antecedent to

the label anaphor 'bu gergek' (Eng. 'this fact').

For paragraph 2 (see Appendix 6, Figure 10 and Figure 11), the most frequent
word for both groups are the 1 and 35™ words. However, the start words vary in
Group 1, compared to the ones in Group 2. There is also a higher frequency of
starting with the 35™ word in Group 2 compared to the one in Group 1. This may
imply the disambiguating role of label anaphor 'bu durum' (Eng. 'this situation’) in
this item. This is because participants more consistently start with the 35" word,
which shows a better agreement of participants on the start boundary of the
antecedent to the label anaphor 'bu durum'. On the other hand, the distribution is
more scattered in Group 1, which shows a lower level of agreement on the start

boundary of the antecedent to the bare anaphor 'bu’ (Eng. 'this’).

14 A 15%-threshold was created to specify the most frequent start and end
words.
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To better illustrate this analysis, the histograms in Figure 4 and Figure 5
below will clarify the words the participants started with in paragraph 3:

Mean =10,57
40,01 Std. E\)le;/46—4,23

35,0

Frequency
N
(4]
2

g

10,07

5,01

gd

111 7r1rr1717 17 1T 7T T T T 1T T T T T T T T T TT
20 2 4 6 810121416 182022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
StartWord

Figure 4%. The frequency of start words of the participants in Group 1 for paragraph 3 with the most
common start words being the 9" and 17" ones

Mean =8,06

40,01 _ Std. %&;2'624

35,07

30,07

Frequency
3 b
9 i

10,07

5,07

T T T T T T 17717 1T T T T T T T T T T T T T T T T TT1
20 2 4 6 810121416 182022 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
StartWord

Figure 5. The frequency of start words of the participants in Group 2 for paragraph 3 with he most

common start word being the 9" one

15 X axis shows the words in the paragraphs. Y axis shows the frequency to start with n™ word.
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As it is clear from Figures 4 and 5, for both groups, the most frequent start
word is the 9" in paragraph 3 but with a higher frequency in Group 2. Also, the start
words vary in Group 1. In the marking of this paragraph, there is also a high number
of participants starting with the 17" word in Group 1, while there is nobody starting
with the 17" word in Group 2. This may again indicate the disambiguating role of the
label anaphor i.e., 'bu is' (Eng. 'this activity') in this item. In other words, while the
bare anaphor 'bu’ allows for multiple interpretations, which is visible in the variety of
the start words, i.e., the o or the 17" word), the label anaphor 'bu is' reduces the
alternative interpretations with convergence on one of the alternatives. For this case,

participants converge on the 9" word.

For the last paragraph, most of the participants from both groups converge on
the 36™ and 37" words (see Appendix 6, Figure 12 and 13), again with higher
consistency on the 36" word in Group 2, who marked the antecedent to the label
anaphor 'bu olay' (Eng. 'this event'). The high consistency in the start words for this
paragraph in both groups may be due to the lexical meaning of the head noun in the
label. In this paragraph, the head noun ‘olay' was used in the label. Being the most
concrete entities among the factualities and eventualities, events lie at the bottom of
the abstractness hierarchy (Consten & Knees, 2005). Therefore, the inter-coder
agreement is high for marking of the antecedents to anaphors denoting events. This is

discussed in detail in 4.2.4.

Consistency in End Words: For paragraph 1, the histograms are almost alike
and the most frequent end word is the 23" one for both groups (see Appendix 7,
Figures 14 and 15). However, there is also some frequency to emd with the 31* word
in Group 1. For paragraph 2, the most frequent end words are the 42" and 43". In
Group 1, differently from Group 2, there is also an observable frequency of the 50"
as the end word (see Appendix 7, Figure 16 and 17). Once again, this shows a more
scattered distribution in marking the boundaries of the antecedents to the bare

anaphor 'bu’ in this paragraph.

For paragraph 3, while the most frequent end words are the 11" and the 12" in
both groups, there is also a frequency of the 19" word in Group 1. Alternative
markings are fewer in Group 2, i.e., ending with the 19™ word, is not observed in

Group 2. The histograms for paragraph 3 are given in Figures 6 and 7 below.
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Figure 6. The frequency of end words of the participants in Group 1 for paragraph 3 with the most

common end words being the 11™ 12" and 19" words
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Figure 7. The frequency of end words of the participants in Group 2 for paragraph 3 with the most

common end words being the 11™and 12" words
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For paragraph 4 (see Appendix 7, Figure 18 and 19), all of the participants
from both groups converge on the 41% word to end with. This may be a factor

demonstrating the absence of ambiguity in this paragraph.
Interim Summary:

To investigate the data, the start and end words that participants in Groups 1
and 2 underlined as the antecedent to the target anaphor were analyzed. The aim was
to gain an insight into whether there was any observable difference in the way the
participants specified the boundaries of the antecedents to bare anaphors and label
anaphors. The analysis indicates higher consistency in the start words in paragraph 3
and consistency in the end words in paragraph 2 while marking the antecedent to the
label anaphors. There is also an observable difference in paragraph 3 both in start and
end words, which indicates that label anaphors have a tendency to be more precise in
specifying the boundaries of the antecedent. Table 4 below summarizes the start

words from both groups and Table 5 summarizes the end words.

Table 4 Frequency of Start Words in Experiment 1'°

Group 1 Group 2
paragraph (Bare Anaphor) (Label Anaphor)
Start Word Percentage of Start Word Percentage of
Frequency Frequency
14" 37,78% 14 45,45%
1 18" 44,44% 18" 38,64%
26" 15,56%
, 1% 22,45% 1% 17,02%
351 34,69% 35h 57,45%
, ot 67,39% o 85,11%
17" 21,74%
. 36" 70,21% 36" 86,05%
37" 27,66% 37" 13,95%

16 see Appendix 15, Table 18 for the frequency of other markings on start words.
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Table 5 Frequency of End Words in Experiment 1%

Group 1 Group 2
(Bare Anaphor) (Label Anaphor)
Paragraph #
endword | PECE0e Of | gngworg | Percentage of

23" 66,67% 23" 68,18%
! 31% 17,78%

42" 48,98% 42 48,94%
2 43" 24,49% 43" 29,79%

50" 18,37%

11" 43,48% 11" 57,45%
3 12" 19,57% 12" 25,53%

19" 26,09%
4 41° 100,00% 41° 100,00%

4.2.3.2. Inter-coder Agreement Analysis through a Value

The analysis in Step 1 gives some clues on the differences between the
resolution of the bare abstract object anaphor 'bu’ and the label anaphors: A cautious
conclusion is that label anaphors have a disambiguating role as indicated by the
higher consistency rates on both the start words and the end words. To be able to
reach a reliable conclusion, it was decided to analyze the data with Krippendorff's
Alpha (a value) as a non-parametric measurement of inter-annotator agreement (as
explained in 2.3.1). This is because analyzing only the end words and the start words
fall short to account for the inter-coder agreement rate on completely or partially

overlapping strings that are underlined by the participants.

17 see Appendix 15, Table 19 for the frequency of other markings on end words.
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Krippendorff's Alpha measurements were taken for the word boundaries and
word intervals®® of the annotated texts. The scores obtained through o values are as

follows:

As shown in Table 6, Krippendorff's Alpha results for word boundaries
confirm the results of the previous analysis of consistency in start words and end
words. The o values indicate moderate agreement in both groups for paragraph 1 (0.6
> o > 0.4), substantial agreement in both groups for paragraph 2 (0.8 > a > 0.6), and
a perfect agreement in both groups for paragraph 4 (o > 0.8). These results reinforce
the initial intuition arising as a result of the pilot study as well as the consistency
analysis on the start and end words. The results suggest that the bare anaphor and the
label anaphor were resolved in similar ways. On the other hand, there is a difference
in the inter-coder agreement scores between the groups in paragraph 3. While there is
almost only slight agreement in Group 1 (0.2 > a > 0.0), there is moderate agreement
in Group 2 (0.6 > a > 0.4). In other words, there is a quantitative increase in Group
2's agreement measures. This shows that the strings specified as antecedents to the
label anaphor by Group 2 overlaps more compared to the ones in Group 1. This is a
contributing finding to the initial hypothesis that label anaphor 'bu is' (Eng. 'this
activity') help readers specify the boundaries of the antecedents in a more precise
manner.

Table 6 Analysis of Data with Krippendorff's Alpha - Word Boundary Results for

Experiment 1

Experiment 1 - Word Boundary

Group 1 Group 2
Paragraph # | (Bare Anaphor) | (Label Anaphor) Label
a value a value
1 0.555 0.566 gercek
2 0.671 0.724 durum
3 0.223 0.442 is
4 0.925 0.962 olay

'8 Taking the starting and ending of the annotated text as context unit is called the boundaries, and
taking all the coding units that span between the starting and ending of the annotations are called the
interval (Yal¢inkaya, 2010, p. 65).
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The results for word interval data are shown in Table 7. As a difference from
the boundaries, the word interval measurements consider the partial disagreements in
the coding units. The results are mostly compatible with the ones obtained through
word boundary data, i.e., the a values for intervals indicate almost the same results
for paragraphs 1, 2 and 4. However, the agreement rates decreases even more for
paragraph 3. The decrease especially in Group 2 is an unexpected result. As the a
value for intervals measure partial disagreements, the small number of disagreements
in paragraph 3 Group 2 data might have brought this unexpected result. Also, we
conjecture that the poor disagreements (0.0 > o) in this paragraph may be stemming
from the ambiguity that lexical meaning of the head noun 'is' (Eng. 'activity) causes.
This is further discussed in 4.2.4.

Table 7 Analysis of Data with Krippendorff's Alpha - Word Interval Results

Experiment 1 - Word Interval
Bare Anaphor Label Anaphor
Paragraph # (Group 1) (Group 2) Label
o value a value

1 0.555 0.500 gercek
2 0.579 0.590 durum
3 -0.125 -0.410 is
4 0.989 0.996 olay

Krippendorff's Alpha Measurements without Adjuncts:

Prior to the experiment, participants were provided only with little training on
how to annotate the data. They were not asked to leave the adjuncts out. As Kroeger
(2005) defines, adjuncts are closely related to the meaning of the predicate and helps
understanding the flow of the story in a text by giving information about time and
place of an event as well as the way an action is done or an event takes place (p. 58).
However, as Kroeger (2005) informs us, adjuncts are always possible to be omitted

because they are not directly linked to the predicate; thus, they are never obligatory.
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On a stricter annotation guideline, the participants could have been instructed to
exclude the adjuncts in their markings of the antecedents. However, with the concern
to cause bias in the decisions of the participants, using a strict annotation guideline
was not preferred (as also not preferred by Miiller (2007) because of the same

reason). As a result, the adjuncts were left to participants' discretion.

As an expected result of this preference, it was observed that not all of the
participants obeyed the minimality principle, and they also underlined the adjuncts. It
was thought that this might have blurred the results on agreement rates in paragraph
2 and 3. The distinction between the groups, especially in paragraph 3, might have
been caused by the involvement of adjuncts in the markings. Considering what could
have happened if participants had been instructed with a stricter guideline, the
following two manner adjuncts were taken out of the data, and Krippendorff's Alpha

was computed again:

Paragraph 2: Simdi Kanada'larda sosyalbilimci sosyalbilimci siirten, ask ve
erkekler icin onemli degilmis gibi yapan; baskalarinin yasadigi duygusal
sarsintilara, hep bir bécek inceliyormus gibi nesnel ve kuru gozlerle, hafif de
kiictimseyerek bakan o dislek, ¢irkin, ¢okbilmis kizin, [bos zamanlarinda gizli
gizli fotoromanlar okuyan biri oldugunu] 6grenmek dogrusu sevindirmisti
beni. Elbet bir giin Kanada'dan donecekti! Bunu/bu durumu agiklarken onun

o kirmiziya donen yiiziinii seyretmek hos olacakti dogrusu.

Learning that the buck-toothed ugly know-it-all girl wandering idly now in
Canada in a social scientist manner, acting as if love and men were not
important, staring at the emotional jolts others go through with objective and
blank eyes even by looking down on them as if she was analyzing an insect
was [secretly reading photo novels in her free time] delighted me indeed. She
was certainly going to come back from Canada! It was going to be nice to

watch her face turning into red while she was explaining this/this situation.

Paragraph 3: /lla ki kadin bedeninin gizemi olmaliydi Halil'in gdzlerinin
onilinde. Kadin bedeni ¢izme tutkusu yasama amaci haline gelmisti. Careler
diistiniyor, bulamiyordu, c¢iinkii i¢inde bulundugu ortamda bunu/bu isi
basarabilmesi neredeyse olanaksizdi. Artik bir sey ¢izemez olmustu. Alt1 ay

once bitirdigi bir resmi uzun siire dayanmasi ve renklerini korumasi i¢in
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vernikledigi bir gece ansizin bir tekme savurarak st kata ¢ikti. Higbir

tablosu degerli degildi onun igin.

The mystery of woman body must have lied before Halil's eyes necessarily.
The passion for drawing woman body had turned into his purpose in life. He
was looking for solutions, not able to find one because it was almost
impossible to achieve this/this activity in the environment he lived in. He
was no longer able to draw anything. At a night when he varnished a painting
that he finished six months ago so that it could be durable and the colors
could be protected, he kicked it suddenly and went upstairs. None of his

paintings were valuable for him.

The only adjuncts from both experiments were identified as these two. The

first adjunct written in italics is from Experiment 1, Paragraph 2, and the second one

is from Experiment 1, Paragraph 3 indicated in italics. As these are the only adjuncts

identified in the markings of the participants, Krippendorff's Alpha was computed

only for paragraph 2 and 3.

As shown in Table 8, the results for word boundary data do not change upon

taking the adjuncts out. In the previous case, the o value indicated substantial

agreement in both groups for paragraph 2. As stated in Table 7, the a value again

indicates substantial agreement in both groups after taking the adjunct in paragraph

2. In paragraph 3, the previous analysis with adjuncts indicated slight agreement in

Group 1, and moderate agreement in Group 2. This remains the same after taking the

adjunct the adjunct in paragraph 3, too.

Table 8 Analysis of Data without Adjuncts in Experiment 1 - Word Boundary

Results

Experiment 1 - Word Boundary

Bare Anaphor Label Anaphor
Paragraph # (Group 1) (Group 2) Label
a value a value
2 0.688 0.734 durum
3 0.224 0.446 is
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As shown in Table 9, the results for word interval data differ for paragraph 2.
In the first analysis in which the adjuncts were included, moderate agreement (0.6 >
a > 0.4) was found in both groups. However, the results indicate perfect agreement
(1 > a > 0.8) after taking the adjunct (1) out. For paragraph 3, the results for word
interval data remains almost the same indicating again poor disagreement (0.0 > o).

Table 9 Analysis of Data without Adjuncts in Experiment 1 - Word Interval

Results

Experiment 1 - Word Interval

Bare Anaphor Label Anaphor
Paragraph # (Group 1) (Group 2) Label
a value a value
2 0.811 0.917 durum
3 -0.120 -0.276 is

As indicated by the results in the Tables 6 and 7, while there seems to be a
slight increase in inter-annotator agreements in word boundary results for both of the
paragraph 2 and 3, there is an observable increase in both of the paragraphs in word
interval results. As is clear, the omission of the adjuncts helps obtaining better

agreement results.

Interim Summary:

In the second step of the analysis, Krippendorff's Alpha was computed to
analyze inter-coder agreement through o value. The findings indicate a difference
between the agreement rates of the two groups in paragraph 3. This result is
compatible with the findings in the start/end word consistency analysis, as well as the

qualitative evaluation in the pilot study.

4.2.3.3. Visual lllustration of the Whole Data

To gain better insight into the data generating the agreement and
disagreement rates indicated by o values, it was thought that it could have been more
meaningful to have a visual representation of the markings. This is because although

the scores obtained through o values give an idea regarding the inter-coder
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agreement in the paragraphs, they do not fully account for where participants
completely or partially agree with their markings. Moreover, it is not possible to see
the alternative interpretations of the antecedent stemming from ambiguities through
the agreement rates obtained through o values. To this end, for each paragraph in
both groups, the following figures have been prepared. The bars stand for the
boundaries of the annotation of each participant. These bars have been ordered as
beginning with the longest marking and ending with the shortest one. In other words,
the first bar in the figures stands for the longest marking, and the last one stands for

the shortest marking.

Maximum(EndWord), Minimum(StartWord)
SRR DRk ek s e s e O

Figure 8. The markings of the antecedents by each participant for Paragraph 1 from Group 1*°

Figure 9. The markings of the antecedents by each participant data for Paragraph 1 from Group 2

Maximum(EndWord), Minimum(StartWord)

2812237333 3NEBREKREEE555588K9]

%y axis shows the n™ word each participant started marking the antecedent and the n™ word s/he
ended marking
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The Figure 8 and Figure 9 visually represent the markings for the antecedents
in Paragraph 1. The bars indicate that the dominant marking of the antecedent in both
groups is between the 14™ and 24™ words. The alternative marking in both groups is
between the 26" and 32" words. There seems to be no difference on the data

obtained from both groups in this paragraph.

Figures 10 and 11 illustrate the markings for paragraph 2 in which the bare

anaphor 'bu’ (Eng. 'this’) and label anaphor 'bu durum' (Eng. 'this situation’) are

compared:

ERE8458558959843

rd), Minimum(StartWord)

d
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Figure 11. The markings of the antecedents by each participant for Paragraph 2 from Group 2
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According to the scores obtained from o values, substantial agreement was
found in both groups for paragraph 2. The o value considers non-overlapping
markings (circled above) as a disagreement with the most common marking.
Therefore, the agreement rates naturally go down. However, those non-overlapping
markings can actually be possible alternative interpretations of the target abstract
anaphors in the texts. As it was explained in 2.3., abstract anaphors are ambiguous in
nature, and they allow alternative interpretations. The o value fails to capture this
semantic possibility. Figures 10 and 11, on the other hand, clearly show the possible

alternative interpretations as well as the overlapping ones.

This alternative interpretation in paragraph 2 is between the 48" and 51%
words circled in the right upper corner. While approximately 18% of the participants
in Group 1 selected this alternative interpretation, only 4% of the participants
selected this interpretation in Group 2 (marking the label anaphor 'bu durum' (Eng.
'this situation’)), which may be indicating the disambiguating role of label anaphor
'bu durum' for this paragraph. This is because the label anaphor minimizes an
alternative interpretation possibly due to the lexical meaning of the head noun

‘durum’ (Eng. 'situation’). This is further discussed in 4.2.4.

Figures 12 and 13 illustrate the markings for paragraph 3 in which the bare

anaphor 'bu’ (Eng. 'this') and label anaphor 'bu is' (Eng. 'this activity') are compared:

Maximum(EndWord), Minlmum{(StartWord)
52233533 3RYBEERRELERTEEERKES

Figure 12. The markings of the antecedents by each participant for Paragraph 3 from Group 1
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Figure 13. The markings of the antecedents by each participant for Paragraph 3 from Group 2

There is a notable distinction between the markings of Group 1 and Group 2
worth mentioning: It is the marking of 17" and 19" words, which is underlined by
almost 22% of the participants in Group 1 while it does not occur in Group 2 at all.
Depending on this difference between the marking of the two groups, it becomes
possible to draw the conclusion that the text is ambiguous when it is presented with
the bare anaphor 'bu' (Eng. 'this’). However, when it is presented with the label
anaphor 'bu i§' (Eng. 'this activity'), the label anaphor seems to be eliminating one of

the competing candidates in the interpretation of the antecedent.

Finally, for paragraph 4 in which the bare anaphor 'bu’ and label anaphor 'bu

olay' (Eng. 'this event') are compared, Figures 14 and 15 illustrate the annotations:
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Figure 14. The markings of the antecedents by each participant for Paragraph 4 from Group 1
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Maximum{EndWord), Minimum(StartWord)
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Figure 15. The markings of the antecedents by each participant for Paragraph 4 from Group 2

Perfect agreement was obtained through o values in paragraph 4. Almost all
of the markings in both groups converge on the same marking. This is obvious from

the figures, too. These results confirm the absence of ambiguity in this paragraph.

Interim Summary:

A visual representation of the markings through bar graphs have been
prepared to gain better insight into the data generating the agreement rates indicated
by o values. The main aim was to see ‘where' participants completely or partially
agreed or disagreed with their markings, and also to see 'the alternative
interpretations' of the antecedent caused by ambiguous nature of the abstract object
anaphors. The analysis showed that bare abstract anaphor 'bu’ (Eng. 'this’) have a
tendency to allow alternative interpretations. On the other hand, label anaphors have
a tendency to eliminate the competing candidates to be antecedents; therefore,

minimize the occurrences of the alternative interpretations.

4.2.3.4. Passonneau's Proposal

From the visually presented data, seeing that there were both overlapping and
non-overlapping antecedents marked by the participants, to have a better
understanding into possible semantic constraints the bare anaphor 'bu’ (Eng. 'this)
and the label anaphors 'butig/durum/gergek/olay' (Eng.  ‘'this +
activity/situation/fact/event) might have gone through in the resolution process, the

last method followed in the analysis of data was based on the approach put forward
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by Passonneau (2004) as explained in 3.2.2. The data was classified in terms of the

following relations (see Appendix 8):
e Main set: The longest annotated antecedent, indicated as A

e Subsumption: The subsets overlapping with the main set, indicated as
Al, A2, A3...

e Intersection: Two different annotations intersecting with each other

at some point indicated with the symbol 'N'.

e Disjunct: Annotations not overlapping with one another but all are
possible interpretations to be considered as antecedents to the target

anaphor, i.e., A and B has a disjunct relation between each other.

For the reliability of the analysis, the mismatching®® annotations were
excluded upon consulting two expert annotators from the TDB group. Besides this,
adjunct in paragraph 2%, as stated in 4.2.3.b. was excluded from the analysis because
when it is included in the analysis, the number of the subsets to the main set reaches

up to a non-manageable level (see Appendix 9).

Passonneau's method was used to gain better insight into the distinct
interpretations of target anaphors while preserving the same units of interpretations®.
To illustrate this analysis, the classifications for paragraph 3, in which previous
analysis proved the presence of an observable difference between the groups, is as

follows (for the rest of the analysis, see Appendix 8):
Paragraph 3:

A: kadin bedeninin gizemi olmaliyd1 Halil'in gozlerinin 6niinde. Kadin bedeni

cizme tutkusu yasama amaci haline gelmisti.

Al: kadin bedeninin gizemi olmaliyd: Halil'in g6zlerinin 6niinde.

Kadin bedeni ¢izme tutkusu

2% The ones which cannot be the antecedents to the target anaphors.

2 (1) Simdi Kanada'larda sosyalbilimci sosyalbilimi siirten, ask ve erkekler i¢in nemli degilmis gibi
yapan; baskalarinin yasadigi duygusal sarsintilara, hep bir bocek inceliyormus gibi nesnel ve kuru
gozlerle, hafif de kiigiimseyerek bakan

22 However, the referential values® assigned by Passoneau (2004) to each type of set was found
impractical due to the number of participants in the current study; thus, it was not applied.
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A2:

A3:

Ad:

Ab5:

AB:

AT:

A8:

A9:

kadin bedeninin gizemi olmaliyd1 Halil'in gozlerinin 6niinde
kadin bedeni ¢izme tutkusu yasama amaci haline gelmisti
kadin bedeni ¢izme tutkusu yasama amaci

kadin bedeninin gizemi olmaliydi

kadin bedeni ¢izme tutkusu

kadin bedeni ¢izme

yagama amaci

cizme

B: careler diisiliniiyor, bulamiyordu

B1: bulamiyordu

A4 N B: kadin bedeni ¢izme tutkusu yasama amaci haline gelmisti. Careler

diisiiniiyor, bulamiyordu

No Match:

Paragraph 3:

careler diisiinliyor

A: the mystery of woman body must have lied before Halil's eyes. The

passion for drawing woman body had turned into his purpose in life.

Al:

the mystery of woman body must have lied before Halil's eyes.

The passion for drawing woman body

A2:

A3:

the mystery of woman body should must lied before Halil's eyes

the passion for drawing woman body had turned into his purpose

in life.

A4:

Ab5:

ABb:

AT:

AS8:

the passion for drawing woman body ... his purpose in life.
the mystery of woman body must have lied

the passion for drawing woman body

drawing woman body

his purpose in life.
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A9: drawing
B: He was looking for solutions, not able to find one
B1: not able to find one

A4 N B: The passion for drawing woman body had turned into his purpose in

life. He was looking for solutions, not able to find one.

No Match: He was looking for solutions

EXPERIMENT 1 - PARAGRAPH 3
100,00%
90,00%
80,00%
> 70,00%
S 60,00%
§ 50,00% [

& 40,00%
“ 30,00%
20,00%
10,00%

0,00% == e I P e | — T

A Al A2 A3 Ad A5 A6 A7 A8 A9 B B1 A4|-30

EBU 2,17%(0,00%(2,17%(0,00%(2,17%(2,17%| 19,57 | 43,48 (2,17%|0,00%| 21,74 |12,17%|2,17%

OBU+LABEL |0,00%(2,13%|6,38%|6,38%|0,00%(4,26%| 23,40 | 55,32 |0,00%(2,13%(0,00%0,00%|0,00%

Figure 16%. Pasonneau's classification of main set, subsumption, intersection and disjunct relations

for Paragraph 3 from both groups

Figure 16 shows that the sets B, B1 and A4 N B are observed in Group 1 who
received the text with the bare anaphor 'bu’, but not in Group 2 who received the
same text with the label anaphor 'bu is'. In the visual illustrations of the data
(provided in 4.2.3.3.), Figure 12 and Figure 13 already revealed this difference.
However, it was only possible to see that the strings involving the 17" and 19"
words were marked by almost 22% of the participants in Group 1 while it did not
occur in Group 2 at all. This analysis, on the other hand, helps seeing ‘what' those
strings actually are, and speculate on the possible reasons on these non-overlapping

strings between the groups.

2y axis shows the frequency of the classifications. Below the graph, the percentages of each set's
occurrence in Group 1 (bu) and Group 2 (Bu + label) are provided
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While the antecedents to the label anaphor 'bu ig' were identified as the
subsets of A by the participants, those to the bare anaphor 'bu' involved the
alternative interpretations as B, B1 and A4 N B. The lexical meaning of the head
noun 'is' in the label seems to have limited the decisions of the participants. It is

obvious that they associated the head noun 'is'**

with 'the mystery of the woman's
body lying before Halil's eyes', or with 'the passion for drawing woman body', or 'that
passion's turning into his purpose in life'. However, they did not associate 'is' with
looking for solutions, i.e., there is no occurrences of B, B1 and A4 N B in Group 2.
This is possibly because 'bu is' in this context was perceived by the participants to be
referring back to a proposition or an process, i.e., 'the proposition that the mystery of
woman body lies before Halil's eye's’, 'the proposition of passion for drawing woman
body’', 'the process of that passion's turning into his purpose in life'. However, the sets
B, B1 and A4 N B involve an atelic action, 'bulamiyordu' (Eng. 'he was not able to
find one'), which is an incompleted action because of the continuous aspect marker -

yor. It is obvious that the participants do not associate the head noun 'is' with this

atelic action.

When the text is presented with the bare anaphor 'bu’ (Eng. 'this’), on the other
hand, there is not such a limiting factor on the participants' decisions. As discussed in
2.2.1, the bare anaphor 'bu' does not always carry the load of denoting the precise
ontological category that is referred to. Consten and Knees (2005) argue that the bare
abstract object anaphor 'this' is neutral in its ontological category. In the cases 'this' is
used, the ontological type of the anaphoric process is denoted by the antecedent.
Therefore, the participants might have associated the bare anaphor 'bu’ with 'looking
for solutions', 'the mystery of woman body lying before Halil's eyes', as well as 'the
passion for drawing woman body', or 'that passion's turning into his purpose in life',
i.e., the number of subsumption and disjunct relations increase with 'bu’; thus, the

number of competing elements as a potential antecedent.

? As the direct translation of the head noun 'is', the English translations are given as 'activity'.
However, as is clear from the subsets, the label anaphor 'bu is' actually does not refer to a concrete
entity, rather it refers to a process or a proposition.
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Interim Summary:

Passonneau's (2004) classification method was used to gain better insight into
distinct interpretations of target anaphors while preserving the same units of
interpretations. This analysis helps understanding 'what' distinct interpretations
strings actually are. As it was also discussed in 4.2.3.3, when the text is presented
with the label anaphor 'bu ig', the label anaphor seems to be eliminating one of the
competing candidates in the interpretation of the antecedent due to the lexical

meaning of the head noun.

4.2.4 Discussion

All in all, to investigate the collected data, four different methods were used.
The first was the consistency analysis on the start and end words that each participant
underlined in each group. This analysis indicated the presence of higher consistency
in the start and end words while marking the antecedent to the label anaphors in
some cases, specifically in paragraph 3. Secondly, Krippendorff's Alpha was used to
obtain inter-coder agreement through a values. The findings indicated a notable
difference between the agreement rates of the two groups in paragraph 3. Thirdly,
visual representations of the markings through bar graphs were prepared to see
‘where' participants completely or partially agreed or disagreed with their markings.
The analysis showed that bare abstract anaphor 'bu’ (Eng. 'this’) had a tendency to
allow alternative interpretations. On the other hand, label anaphors had a tendency to
eliminate the competing candidates as potential antecedents. Finally, Passonneau's
(2004) classification of subsumption, intersection and disjunct relations among the
markings of the participants was adapted to the current data. This analysis clarified

‘what' exactly the non-overlapping strings were.

All of these methods proved that participants from both groups partially
agreed on their markings in paragraph 1 in which the bare anaphor 'bu' and the label
anaphor 'bu ger¢ek' (Eng. 'this fact') were compared, and also in paragraph 2 in
which the bare anaphor 'bu’ and label anaphor 'bu durum' were compared. Their
markings showed significant difference with a bias for the label anaphor for
paragraph 3 in which the bare anaphor 'bu’ and label anaphor 'bu is' (Eng. 'this
activity') were compared. Finally, their markings almost fully overlapped for
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paragraph 4 in which the bare anaphor 'bu' and label anaphor 'bu olay' (Eng. 'this

event') were compared.

These findings confirm the complexation of abstract anaphora resolution in
the abstractness hierarchy discussed by Consten and Knees (2005), which was
summarized in Section 2.3. According to this hierarchy, the abstract anaphors
denoting events are the most concrete, thus, less complex compared to processes,
states, facts and propositions. Therefore, they lie at the bottom of the hierarchy.
Recall that the hierarchy follows this order; propositions at the very top, followed by

facts, states, processes and events at the very bottom.

Table 10 Degree of abstractness, ontological categories and Krippendorff's Alpha Scores

Dearee of Word Boundary | Word Boundary
Abst%actness Ontological Categories a Values a Values
in Group 1 in Group 2
high
bu (pp) vs. bu is (pp)*° 0.223 0.442
bu(s)vs. bu gercek (1)% 0.555 0.565
bu (s) vs. bu durum ()%’ 0.671 0.723
bu (¢) vs. bu olay (¢)?® 0.925 0.962
low

The o values indicate perfect agreement scores for paragraph 4 in which the
bare abstract object anaphor 'bu’ and the label abstract anaphor 'bu olay' are
compared. In this paragraph, the common antecedent specified by the participants
from both groups is the event in which Ziya Pasa's house was seized by the invaders.
According to Consten and Knees' (2005), the events lies at the bottom of the
abstractness hierarchy, and with the highest rate of agreement, they hold the lowest
level of ambiguity. Besides this, a values indicated substantial agreement scores for
paragraph 2 in which the bare abstract object anaphor 'bu’ and the label abstract

anaphor 'bu durum' were compared. Also, a values indicated moderate agreement

% Eng. 'this activity'
% Eng. 'this fact’

*" Eng. 'this situation'
%8 Eng. 'this event'
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scores in which the bare abstract object anaphor 'bu’ and the label abstract anaphor
'bu gergek' were compared. Compatible with the suggestion of Consten and Knees
(2005), 'bu durum' denoting a situation in the text and 'bu gercek' denoting a fact in

the text lie in the middle of the hierarchy.

However, 'bu' and 'bu is', demonstrate the lowest agreement scores being the
most complex ones to be processed among these 4 paragraphs. The lowest agreement
scores indicate the presence of ambiguity in paragraph 3 no matter whether it is
presented with the bare anaphor or the label anaphor. However, the level of
ambiguity increases when it is presented with the bare anaphor. This is because, as
discussed in 4.2.3.4., the lexical meaning of the head noun is a limiting factor on the

number of the competing potential antecedents.

4.3. Experiment 2

To confirm the reliability of the findings in Experiment 1, the second

experiment was conducted with the following aim:

e Is the data set obtained from Experiment 1 generalizable enough to
allow disambiguating role of label anaphors?

4.3.1. Experiment Design:

Sample: 66 participants, all native speakers of Turkish, took part in the
experiment from both genders. 36 of them were in Group 1, and 30 were in Group 2.
As in Experiment 1, participants were given a demographic form to learn about their
ages, departments etc. The ages of the participants differed from 18 to 21. All of

them were undergraduate freshmen from various departments at METU.

Materials: It was an off-line study like the one conducted for the pilot study
in Experiment 1. Paper and pencil were used. Participants were provided with 4 texts
(see Appendix 10 and Appendix 11). These texts were different from the ones used

in Experiment 1.

As in Experiment 1, participants were asked to underline the antecedent of the
highlighted abstract object anaphor. They were provided with the same brief training

session prior to the experiments (see Appendix 3 and Appendix 4).
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Stimuli: 4 texts different from each other taken from the TDB, the novel
Yiiksek Topuklar (High Heels written by Murathan Mungan) and Veda (Farewell

written by Ayse Kulin) were used to be given to each group.

Text Manipulation: As in the pilot study and Experiment 1, the length of the
each text was equalized to 60-64 words in total. Each text had one anaphor referring
back to an abstract object to be determined by the participants. The original texts
occurred with the bare anaphor 'bu’. In the manipulated version, the bare anaphors
were replaced with the label anaphors with the same head nouns used in Experiment
1. The participants were presented with the text with the bare anaphor as well as the
manipulated texts containing the label anaphors.

Procedure: The experiment was conducted by the researcher. It was
completed within nearly 20 minutes with the training session included as in
Experiment 1. Group 1 received the texts with the bare abstract object anaphor 'bu’
(Eng. 'this) (see Appendix 10) and Group 2 received the same texts in which the bare
anaphors were replaced with label anaphors, 'butis/gercek/olay/durum' (Eng.
‘this+activity/fact/event /situation) (see Appendix 11). All of the participants returned
the test material with their annotations.

4.3.2 Analysis of the Data

As in Experiment 1, some markings by the participants were identified as
structurally or semantically non-matching to be the antecedents to the target
anaphors. Those markings were also excluded from the analysis upon discussion
with two expert annotator from TDB group. Cataphoric cases were also excluded
upon discussion with an expert linguist who has expertise in Turkish linguistics and
cognitive studies. Table 11 shows the excluded data and reasons for excluding them
from the analysis. Table 12 presents the percentage of the excluded data from each

group and from each paragraph.
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Table 11 Non-Matching Markings in Experiment 2

The Paragraph

Non-Matching
Marking

Reasons for Non-
matching

1. Tas kaynaklarma baktiginizda, dogal olarak
¢ok tas malzemesi var; bazalt, kiregtasi, tiifler,

volkanik taglar ¢ok fazla var. Asikli'ya yerlesenler

ilk geldiklerinde kerpi¢ mimariyi biliyor.
Yapilarin1 Onceleri kerpicten yapiyorlar, ama
sonra  kerpicle tast  birlikte  kullanmay1

Ogreniyorlar. Mimarlik agisindan ¢ok Onemli
bu/bu is, ¢iinkii bir yapt malzemesini bagka bir
malzemeyle beraber kullanmayi, ilk defa burada
goriiyoruz.  Evler kerpigten, ama tapmagimn
temelinde tas var; c¢evre duvart neredeyse

tamamen tastan.

o birlikte kullanmay1

e This marking does not
fully account for the
activity 'bu/bu is' refers to.
'Kerpigle tast' (Eng. 'mud
and stone’) should have
been involved in this

marking.

2. Ahmet, bir giin gazeteyi bir agmisti, Mesut
yok! Pusuya diigiiriilmiis oracikta can vermisti.
Iki  kisiymisler.  Obiiriinin  ad1  Halim.
Tanimiyordu. Hafif yarali kurtulmus o. Bu/Bu
olay derinden sarsmusti  Ahmet'i. Evden
ayrilmistt. Okula gitmiyordu artik. Kimseyle
goriismilyordu. Kdyiine gommiislerdi Mesut'u.
Isteseydi, bir ¢irpida o dag koyiine gider, son
gorevini yapardi. Gorev! Ama o, Mesut'u bir koy
alaninda giiliimserken birakmisti. Mesut hep
giilimsesin diye omuzlamak istememisti kanli bir

tabutu.

e Pusuya diistiriilmiis

oracikta can

e The meaning of this
marking does not match
the verb phrase 'bir
yikimd' (Eng. 'was a
destruction"). This marking

does not explain an event.

3. Yillarca hapis yatmis militan bir komiinist
olarak, gizli orgiit iyeliginden bar igletmeciligine
geemis olmayi hicbir zaman igine sindirememis
olan ve bu konuda duydugu ezikligi
saklayamayan Turgay'a, bu konuda siirekli
takilirlar. (Aslinda simdi ben de onu yapmis
oldum.) Ciinkii bu/bu durum, onun daima
kanayan acik yarasidir, camiada herkesce bilinir
ve kabul edersiniz ki, insan iligkilerinde en ¢abuk
ogrendigimiz seylerden biri, baskalarinin yarasini

kullanmaktir.

e Yillarca hapis yatmis

militan bir komiinist

e Turgay'a, bu konuda

siirekli takilirlar.

e The first marking is
incomplete because it does
not explain a situation as
the anaphors in this text
denote.

e This markings does not
explain a situation as the
anaphors in this text

denote.

4. Dort kisiydik, térenden sonra deniz kenarinda
bir kahvede oturmustuk. Kisti, kar yerden
Mutluluktan,

kalkmamisti.  Sen  aglamistin.

e gizlemeye

e This marking does not
account for a 'fact' that the

bare anaphor and the label
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yalnizca mutluluktandi g6z yaslarin.  Sulu
gozlilydiin Nesli, ama itiraf etmeye utaniyordun
degil mi? Ne kadar gizlemeye c¢aligsan da
bunu/bu gercegi, basaramiyordun. Biz yasalar
karsisinda evli sayilacak, ama gergekte evli iki
insan gibi degil de (evlilikler siradanlasiyordu
ciinkii, tekdiize ve sikiciydi; biz farkli olacaktik),

ayn1 evi paylasan iki 6grenci gibi yasayacaktik.

e ¢vli iki insan gibi degil de

(evlilikler

siradanlagiyordu ¢iinkii,
tekdiize ve sikiciydt; biz
farkl olacaktik), ayni evi
paylasan iki 6grenci gibi

yasayacaktik

anaphor 'bu gergek' (Eng.
'this fact’) denote.

e Cataphoric reference

Table 12 Percentage of Excluded Data in Experiment 2

Number of Number of | Percentage
Experiment Group Paragraph - Excluded | of Excluded
Participants
Data Data
Bare
[0)
2 Anaphor 1 30 1 3,33%
Bare
0,
2 Anaphor 2 30 0 0,00%
Bare 0
2 Anaphor 3 30 1 3,33%
Bare
[0)
2 Anaphor 4 30 1 3,33%
Label
[0)
2 Anaphor 1 36 0 0,00%
Label
0,
2 Anaphor 2 36 1 2,78%
Label
[0)
2 Anaphor 3 36 2 5,56%
Label 0
2 Anaphor 4 36 1 2,78%

Method: The same steps as in Experiment 1were followed in the data analysis:

Step 1: Consistency analysis was done by means of the histograms of the

start and end words that each participant underlined in each group (see 4.3.3.1).
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Step 2: Krippendorff's Alpha was computed to obtain inter-coder agreement

scores (see 4.3.3.2).

Step 3: Bar graphs were drawn so that the data could be visually represented
(see 4.3.3.3).

Step4: Passonneau's (2004) categorization of the main sets, subsumptions,
intersection and disjunct analysis of the annotations was applied (see 4.3.3.4).

4.3.3 Results
4.3.3.1. Consistency Analysis on the Start and End Words

The first step in the data analysis was to conduct a consistency analysis to
identify the start word and end word of each annotation specified by each participant
in both groups. A 15%-threshold was created to specify the most frequent start and
end words (see Appendix 16, Tables 20 and 21).

Consistency in Start Words: For paragraph 1, the results indicate that the
most frequent start words (see Appendix 12, Figure 23) for Group 1 marking the
antecedent to the bare anaphor 'bu' (Eng. 'this") is the 31% one. This is the same for
Group 2 (see Appendix 12, Figure 24) marking the antecedent to the label anaphor
'bu is' (Eng. 'this activity'). However, there is also a high frequency to start with the
25th word in Group 2 receiving the test material with the label anaphor. This is not
compatible with the results in Experiment 1. This is because, in Experiment 1, the
distribution of the start words in Group 2 was less scattered compared to Group 1.
Besides this, a notable difference between the start words was found for the
paragraph in which 'bu’ and 'bu is' were compared in Experiment 1 with a bias for 'bu
is'. However, there is not a remarkable difference between the start and end words of

the antecedents to the bare anaphor and the label anaphor 'bu is' in Experiment 2.

For paragraph 2 in which the bare anaphor and the label anaphor 'bu olay’'
(Eng. 'this event) were compared, the most frequent words for both groups are the 6™
and 8™ words (see Appendix 12, Figure 25 and Figure 26), which indicates no

difference between the groups.

For paragraph 3 in which the bare anaphor and the label anaphor 'bu durum’

(Eng. 'this situation’) were compared, while the participants converge on the 1% word
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in Group 2, the convergence of participants in Group 1 is distributed between the 1%
and the 8" words. Figures 17 and 18 below illustrate this difference:

Mean =4,59
35,01 Std. D’\tla\;.254,687
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StartWord

Figure 17. The frequency of start words of the participants in Group 1 for paragraph 3 with the most

common start words being the 1% and the 8" words.
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Figure 18. The frequency of start words of the participants in Group 2 for paragraph 3 with the most

common start word being the 1% one.
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For the last paragraph in which the bare anaphor and the label anaphor 'bu
gercek' (Eng. 'this fact') were compared, the most frequent start words are the 20"
and 13" for both groups (see Appendix 12, Figures 27 and 28). This indicates no

difference between the groups.

Consistency in End Words: For paragraph 1 in which the bare anaphor 'bu’
and the label anaphor 'is' were compared, the histograms are almost alike. The most
frequent end words are the 34™ and 35™ for both groups (see Appendix 13, Figures
29 and 30).

For paragraph 2 in which the bare anaphor and the label anaphor 'bu olay'
were compared, there is high consistency in both of the groups to end with the 12"

word (see Appendix 13, Figures 31 and 32).

For paragraph 3 in which the bare anaphor and the label anaphor 'bu durum'’
were compared, despite some variations, there is a high tendency to end with the 14"
word in both groups. This shows the lack of a notable difference (see Appendix 13,
Figures 33 and 34).

For paragraph 4 in which the bare anaphor and the label anaphor 'bu gergek'
were compared, most of the participants from both groups ended their markings with
the 21% word.
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Figure 19. The frequency of end words of the participants in Group 1 for paragraph 4 with the most

common end word being the 14" one.
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Figure 20. The frequency of end words of the participants in Group 2 for paragraph 4 with the most

common end word being the 14" one.

Interim Summary:

As in Experiment 1, to investigate the consistency in the start and end words,
histograms were prepared for the markings of both Groups 1 and 2. The aim was to
gain an insight into whether there was any observable difference in the way the
participants specified the boundaries of the antecedents to bare anaphors and label
anaphors. The analysis indicates higher consistency in the start words of Group 2 in
paragraph 3. The markings in the rest of the paragraphs do not indicate a notable
difference between the boundaries of the bare anaphor and the label anaphor.
However, the higher standard deviations in the end words of Group 2 makes it
difficult to generalize the role of label anaphors in specifying the boundaries of the
antecedents in a precise way. Table 13 below summarizes the start words from both

groups and Table 14 summarizes the end words:
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Table 13 Consistency in Start Words in Experiment 2%°

Group 1 Group 2
(Bare Anaphor) (Label Anaphor)
Paragraph #
Start Word Percentage of Start Word Percentage of
Frequency Frequency

. 25™ 25,00%

31 82,76% 31 69,44%
, 6" 40,00% 6" 37,14%

gt 40,00% gt 45,71%
3 1% 55,17% 1% 88,24%

gt 41,38%

13" 24,14% 13" 20,00%
4

20" 62,07% 20" 74,29%

Table 14 Consistency in End Words in Experiment 2%
Group 1 Group 2
(Bare Anaphor) (Label Anaphor)
Paragraph #
End Word Percentage of End Word Percentage of
Frequency Frequency

. 34" 31,03% 34 52,78%

35 68,97% 35 44,44%
2 12" 86,67% 12" 82,86%
3 14" 65,52% 14" 52,94%

14" 17,24% 21% 51,43%
4

21% 44,83% 22M 20,00%

2% see Appendix 16, Table 20 for the frequency of other markings on start words.
%0 see Appendix 16, Table 21 for the frequency of other markings on end words.
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4.3.3.2. Inter-coder Agreement Analysis through a Values

The second step in the analysis of the data, was to take Krippendorff's Alpha
measurements for the word boundaries and word intervals of the data in Experiment

2. Table 15 shows the a values for word boundaries:

Table 15 Analysis of Data with Krippendorff's Alpha - Word Boundary Results for

Experiment 2

Experiment 2 - Word Boundary

Group 1 Group 2
Paragraph # | (Bare Anaphor) | (Label Anaphor) Label
a value a value
1 0.536 0.624 is
2 0.430 0.569 olay
3 0.135 0.438 durum
4 0.805 0.725 gercek

The a values indicate moderate agreement in both groups for paragraph 1 and
paragraph 2 (0.6 > o > 0.4), and substantial agreement in paragraph 4 (0.8 > a > 0.6).
The results suggest that the bare anaphor and the label anaphor are resolved in
similar ways in these paragraphs. However, there is a notable difference in the scores
between the groups in paragraph 3: There is only slight agreement in Group 1 (0.2 >
a > 0.0), whereas there is moderate agreement in Group 2 (0.6 > a > 0.4). As also
observed in Experiment 1, the difference between the agreement scores produced by
the bare anaphor 'bu’ and the label anaphor 'bu durum' might have caused by label
anaphors' specifying the boundaries of the antecedent with the help of the lexical
meaning of the head noun in the label. The results obtained through Krippendorff's
Alpha word boundary scores are compatible with the preliminary analysis conducted
through histograms. The histograms on the start words for paragraph 3, as shown in
Figures 16 and 17, also indicated a notable difference between the groups in

paragraph 3.
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The results for word interval data are shown in Table 16 below. As it has
already been mentioned in 4.2.3.2., the word interval measurements consider the
partial disagreements in the coding units. The word interval results in paragraph 1
and 4 are compatible with those in word boundary results although there is only a
slight increase in the scores of paragraph 1, and only slight decrease in the scores of
paragraph 4 (cf. Table 15 & Table 16). These are not significant differences between

the word boundary and word interval measurements for paragraph 1 and 4.

Table 16 Analysis of Data with Krippendorff's Alpha - Word Interval Results for

Experiment 2

Experiment 2 - Word Interval

Group 1 Group 2
Paragraph # | (Bare Anaphor) | (Label Anaphor) Label
a value a value
1 0.647 0.760 is
2 0.172 0.219 olay
3 -0.241 0.463 durum
4 0.708 0.717 gercek

However, the agreement rates decrease in paragraph 2, in which both the bare
anaphor 'bu' and the label anaphor 'bu olay' denoted an event. This result is not
compatible with the results for the paragraph in Experiment 1 in which the bare
anaphor 'bu’ and the label anaphor 'bu olay' were compared. Perfect agreement was
found for that paragraph in Experiment 1 for both groups, whereas the same label
and the bare anaphor denoting an event display almost poor disagreement scores in

Experiment 2.

For paragraph 3, the word interval results are compatible with the word
boundary results (cf. Table 13 & Table 14). The agreement rate decreases even more
in Group 1 (o> 0.0). This score is compatible with the word boundary results as well

as the consistency analysis on the start and end words conducted for Experiment 2.
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Interim Summary:

The only notable difference obtained through o values between the groups in
Experiment 2 is in paragraph 3 in which the bare anaphor 'bu’ and the label anaphor
'bu durum' (Eng. 'this situation’) were compared. In other paragraphs, there is no

significant difference found between the groups.

Both the word interval and word boundary measurements in Experiment 2 is
compatible with Experiment 1 in that label anaphors have a tendency to produce
better agreement scores compared to the bare anaphor 'bu’. However, the individual
scores are non-compatible with the ones from Experiment 1 (cf. Tables 5 and 6 &
Tables 13 and 14). Perfect agreement was found in the text where label anaphor 'bu
olay' (Eng. 'this event) and the bare anaphor 'bu’ referring back to an even were used
in Experiment 1. In Experiment 2, on the other hand, the text in which these
anaphors were used (i.e., paragraph 4) demonstrates only moderate agreement both
in word interval and word boundary scores. Moreover, the lowest agreement scores
in Experiment 1 were obtained from the word boundary and word interval results of
the text in which the label anaphor 'bu is' (Eng. 'this activity') and the bare anaphor
'bu’ were compared. In Experiment 2, on the other hand, the text presented with 'bu
is' vs. 'bu' presents moderate agreement in word boundaries and substantial
agreement in word intervals. Besides this, in Experiment 1, there was not a
significant difference between the scores of groups for the text in which the label
anaphor 'bu durum' (Eng. 'this situation’) and the bare anaphor 'bu' was compared.

However, in Experiment 2, there is an observable difference.

4.3.3.3. Visual lllustration of the Whole Data

As in Experiment 1, bar graphs were used in the visually illustration of the
data so as to gain better insight into the markings generating the agreement and
disagreement rates indicated by o values. As in Experiment 1, the bars stand for the
boundaries of the annotation of each participant. These bars have been ordered as

beginning with the longest marking and ending with the shortest one.

The Figures 21 and 22 below illustrate the markings of the antecedents in

paragraph 1:
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Figure 21. The markings of the antecedents by each participant for Paragraph 1 from Group 1
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Figure 22. The markings of the antecedents by each participant for Paragraph 1 from Group 2

The bars in Figures 21 and 22 show that the dominant marking of the
antecedent is between the 31%-34™ and 31%-35" words in both groups. There seems

to be no difference on the data obtained from both groups in this paragraph.

Figures 23 and 24 below represent the markings in paragraph 2:
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Figure 24. The markings of the antecedents by each participant for Paragraph 2 from Group 2

The bars in Figures 23 and 24 indicate that the dominant marking in both
groups is between the 6M-12" and 8™-12"™ words. However, in Figure 24, it is
observed that the boundaries of the antecedents to the label anaphor 'bu olay'
specified by the participants vary more compared with the ones to the bare anaphor.
This is not compatible with the findings in Experiment 1. This is because most of the
findings in Experiment 1 indicated that label anaphors were more precise in
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specifying the boundaries of the antecedents and in producing consistency in the

markings.

Figures 24 and 25 below represent the markings in paragraph 3:
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Figure 25. The markings of the antecedents by each participant for Paragraph 3 from Group 1
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Figure 26. The markings of the antecedents by each participant for Paragraph 3 from Group 2

The quantitave analysis conducted through histograms in Step 1 and the
Krippendorff's Alpha scores indicated a difference between the groups in paragraph
3. The bars in Figures 25 and 26, on the other hand, do not present a visible certain

pattern to be interpreted as a difference.
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The Figures 27 and 28 below illustrate the markings of the antecedents in
paragraph 4:
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Figure 27 The markings of the antecedents by each participant for Paragraph 4 from Group 1

Maximum(EndWord), Minimum(StartWord)
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Figure 28 The markings of the antecedents by each participant for Paragraph 4 from Group 2

The bars in Figures 27 and 28 show that the dominant marking of the
antecedent is between the 20" and 21 words in both groups. There seems to be no

difference on the data obtained from both groups in this paragraph.
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Interim Summary:

In the bar graphs provided, the annotated antecedents in all of the paragraphs
in both groups seem to be at least partially overlapping with each other. In
Experiment 1, it was observed that the bare abstract anaphor 'bu’ had a tendency to
allow alternative interpretations in some cases. On the other hand, label anaphors had
a tendency to eliminate the competing candidates to be antecedents; therefore,
minimize the occurrences of the alternative interpretations. The same analysis for the
data obtained in Experiment 2 does not reveal such a difference between the

markings of the groups.

4.3.3.4. Passonneau's Proposal

The categorization of subsumption, disjunct and intersection by Passonneau
(2004) was also applied for the data set obtained from Experiment 2 (see Appendix
14). While all of the three relations i.e., subsumption, disjunct and intersection were
observed in Experiment 1, there is only the subsumption relation observed in

Experiment 2.

To illustrate this analysis, the analysis of antecedents for paragraph 1 is as

follows:
Paragraph 1:

A: Asikli'ya yerlesenler ilk geldiklerinde kerpic mimariyi biliyor. Yapilarimni
onceleri kerpicten yapiyorlar, ama sonra kerpigle tasi birlikte kullanmay1

ogreniyorlar

Al: ilk geldiklerinde kerpi¢ mimariyi biliyor. Yapilarini 6nceleri
kerpigten yapiyorlar, ama sonra kerpicle tasi birlikte kullanmay1

Ogreniyorlar.

A2: Yapilarin1 onceleri kerpigten yapiyorlar, ama sonra kerpigle tasi

birlikte kullanmay1 6greniyorlar

A3: Yapilarin1 onceleri kerpicten yapiyorlar, ama sonra kerpigle tasi

birlikte kullanmay1

A4: Asikli'ya yerlesenler ilk geldiklerinde kerpi¢ mimariyi biliyor
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Ab5: kerpigle tasi birlikte kullanmay1 6greniyorlar

AG6: kerpigle tas1 birlikte kullanmay1

No Match:

Paragraph 1:

birlikte kullanmay1

A: Those settling in Asikli knows mud architecture when they first came.
They first build their structures with mud, but later they learn how to
use the mud together with stone
Al: knows mud architecture when they first came. They first build
their structures with mud, but later they learn how to use the mud
together with stone
A2: They first build their structures with mud, but later they learn
how to use the mud together with stone
A3: They first build their structures with mud, but later ... how to
use the mud together with stone
A4: Those settling in Asiklt knows mud architecture when they first
came
Ab5: they learn how to use the mud with stone
AG6: to use the mud together with stone

No Match:

how to use together
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EXPERIMENT 2 - PARAGRAPH 1
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Figure 29, Passonneau's classification of main set and subsumption relations for Paragraph 1 from

both groups

Figure 29 reveals an interesting case that was not possible to see in the
previous three steps. There is an asymmetry between the subsets A5 and A6. There is
a higher number of participants in Group 1 receiving the text with the bare anaphor
'bu’ (Eng. 'this’) who specify the antecedent as ' kerpigle tas1 birlikte kullanmayi
Ogreniyorlar' (Eng. 'they learn how to use the mud with stone’). On the other hand,
there is a higher number of participants in Group 1 receiving the same text with the
label anaphor 'bu is' (Eng. 'this activity’) who specify the antecedent as 'kerpigle tasi
birlikte kullanmayi' (Eng. 'to use the mud together with stone’) by leaving out
'0greniyorlar' (Eng. 'they learn'). This shows that participants have a tendency to
associate the label anaphor 'bu is' with the activity of using the mud together with
stone, whereas they have a tendency to associate the bare anaphor 'bu’ with learning
how to use the mud together with stone. This finding is compatible with the result
obtained as a result of the qualitative evaluation of the pilot study. Recall:

Participants had a tendency to associate the bare anaphor 'bu' with 'kadin bedeni

31y axis shows the frequency of the classifications. Below the graph, the percentages of each set's
occurrence in Group 1 (bu) and Group 2 (Bu + label) are provided.
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cizme tutkusu' (Eng. 'the passion for drawing woman body'), and the label anaphor

'bu is' with the activity 'kadin bedeni ¢izme' (Eng. 'drawing woman body").

Interim Summary:

As in Experiment 1, Passonneau's (2004) classification method was used to
gain better insight into the overlapping interpretations of target anaphors. This
analysis helped to see the differences in the resolution of the bare anaphor 'bu’' and
'bu is'. As it was also discussed as a finding in the pilot study, participants have a
tendency to associate 'bu' and 'bu is' with different entities. While they associate 'bu
is' with an activity (e.g., drawing woman body, using mud together with stone), they
associate 'bu’ with more abstract entities (e.g., passion for drawing woman body,

learning how to use the mud together with stone).

4.3.4 Discussion

The main aim to conduct Experiment 2 was to understand whether the data
set obtained from Experiment 1 was generalisable enough to allow the
disambiguating role of label anaphors. To analyze the collected data, four different
steps were followed. The first was to investigate the consistency in the start and end
words each participant specified while finding the antecedents to the target anaphors.
This analysis did not indicate a notable difference -except for the higher consistency
in the start words of Group 2 in paragraph 3- between the boundaries of the bare
anaphor and the label anaphor specified by the participants. The second was to
compute Krippendorff's Alpha to obtain agreement scores to investigate the
differences in agreement rates between the groups. It was found that both the word
boundary and word interval scores indicated a slightly better agreement in the
antecedents to the label anaphors. A remarkable difference between the agreement
rates of the groups was found only in paragraph 3 in which the bare anaphor 'bu’ and
the label anaphor 'bu durum' (Eng. 'this situation’) were compared. '‘Bu durum'
produced better agreement scores. The third step was to visually represent the data
with bar graphs. This analysis did not provide any visible difference between the
markings of the two groups. The final step was to apply Passonneau's (2004) method.

This analysis revealed the differences in the resolution of the bare anaphor 'bu’ and
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the label anaphor 'bu is'. Participants have a tendency to associate 'bu' and 'bu is' with

different entities.

It was discussed in 4.2.4. that the findings in Experiment 1 confirmed the
complexation of abstract anaphora resolution in the abstractness hierarchy discussed
by Consten and Knees (2005). According to this hierarchy, events should be at the
bottom being the most concrete entities, and they are followed by states, facts and
propositions. However, the findings in Experiment 2 do not completely confirm this
hierarchy. Table 17 below shows the hierarchy based on the word boundary o
values. In the table, the anaphors denoting a fact lie at the bottom, followed by those
denoting a proposition, an event and a state:

Table 17 Degree of abstractness, ontological categories and Krippendorff's Alpha Scores

Dearee of Word Boundary | Word Boundary
Abst%actness Ontological Categories a Values a Values
in Group 1 in Group 2
high bu (5) vs. bu durum (s)* 0.135 0.438
bu (¢) vs. bu olay ()* 0.430 0.569
bu (pp) vs. bu is (pp)** 0.536 0.624
bu(s) vs. bu gercek (p)* 0.805 0.725
low

The findings indicate that the scores obtained through o value cannot be
accounted for with the abstractness hierarchy suggested by Consten and Knees
(2005).

Upon a closer look at the structures in the texts, syntactic factors seem to be
having a role in the non-compatible o scores with the abstractness hierarchy. First, it

was thought whether a distinction in the types of the phrases participants underlined

%2 Eng. 'this situation'
% Eng. 'this event'

% Eng. 'this activity'
% Eng. 'this fact'
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had an effect on the scores. Whether participants had a tendency to specify, for
example, consistently a verb phrase or a noun phrase as the antecedent depending on
the type of the anaphor (i.e., bare anaphor or label anaphor) was analyzed. The
analysis of categorizing the subsumption, disjunction and intersection relations by
Passonneau (2005) applied in 4.3.3.4 and 4.2.3.4 was expanded for this. A frequency
analysis of the type of the phrases specified by the participants was conducted. To do
this, the types of the phrases in each category (e.g. A, Al, A2, B, etc.) specified as
the antecedents to the target anaphors by the participants were determined as NP, VP
AdjP, etc., (see Appendix 17 for Experiment 1 and Appendix 18 for Experiment 2).
The percentage of each marking distributed in the whole data was calculated. As a
result of this analysis, a specific pattern of consistently choosing a VP or NP as the
antecedent to either the bare anaphor or label anaphor was not observed. The most
frequent markings, decided on a %15-threshold, varied as VP as well as NP regarless
of the type of the target anaphor.

Other factors like level of embedding and the number of elaborative clauses
giving details of the discourse segment in focus (as discussed in 3.3.2 as the right
frontier operations) can be thought to be the reasons for the a scores and the order in

the hierarchy given in Table 15.

Bu vs. Bu gercek:

The most common antecedent (A7 as the subset)®® specified by the
participants (see Appendix 14) in both groups to the bare anaphor 'bu' and the label
anaphor 'bu gercek' is not in an embedded clause. This might have eased the
resolution of the abstract anaphors and resulted in the highest agreement scores

obtained through o values.

Dort kisiydik, térenden sonra deniz kenarinda bir kahvede oturmustuk. Kisti,
kar yerden kalkmamisti. Sen aglamistin. Mutluluktan, yalnizca mutluluktandi
g6z yaglarin. [Sulu gozliiydiin]a7 Nesli, ama itiraf etmeye utaniyordun degil
mi? Ne kadar gizlemeye ¢aligsan da bunu/bu gercegi, basaramiyordun. Biz

yasalar karsisinda evli sayilacak, ama gercekte evli iki insan gibi degil de

% please note that these are not syntactic level of bracketing. Rather, they indicate the antecedents
specified by the participants.
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(evlilikler siradanlasiyordu ¢iinkii, tekdiize ve sikiciyds; biz farkli olacaktik),

ayni1 evi paylasan iki 6grenci gibi yasayacaktik.

We were four; we sat down at a cafe on the seaside after the ceremony. It was
winter; the snow was still on the ground. You cried. Because of happiness,
your tears were only because of happiness. [You were a crybaby] a7 Nesli, but
you were ashamed to confess, weren't you? No matter how much you tried to
hide this/this fact, you were not able to succeed. We were going to be
considered married under the law, but in reality we were going to live not like
a married couple (because marriages would become ordinary, they were
monotonous and boring; we were going to be different) but like two students

sharing the same apartment.

Bu vs. Bu is:

As stated in 4.3.3.4, the most common subsets specified by the participants in
both groups as the antecedents to the bare anaphor and the label anaphor in this
paragraph are A5 and A6 (indicated in square brackets below). A6 is in an embedded
clause and A5 involves an embedded clause. Compared with the previous paragraph,
the grammatical structure of the potential antecedents is more complex in this
paragraph. Thus, we believe, the scores obtained through a value are lower.

Tas kaynaklarina baktiginizda, dogal olarak c¢ok tas malzemesi var; bazalt,
kiregtasi, tiifler, volkanik taglar cok fazla var. Asikli'ya yerlesenler ilk
geldiklerinde kerpi¢ mimariyi biliyor. Yapilarim1 Onceleri kerpigten
yaptyorlar, ama sonra [[kerpi¢le tas1 birlikte kullanmay1]as Ogreniyorlar]as.
Mimarlik agisindan ¢ok 6nemli bu/bu is, ¢linkii bir yap1 malzemesini baska
bir malzemeyle beraber kullanmayi, ilk defa burada goriiyoruz. Evler
kerpigten, ama tapiagin temelinde tas var; ¢cevre duvar1 neredeyse tamamen

tagtan.

Upon analyzing the stone sources, there are naturally a lot of stone materials;
there are a great number of basalt, limestone, tuff, volcanic rocks. Those
settling in Asikli knows mud architecture when they first come. They first
build their structures with mud, but later they [learn how to [use the mud
together with stone]as ]as. This/This activity is very important in terms of
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architecture, because we see it here for the first time that a structure material
is used with another material. The houses are made of mud, but there is stone
in the foundation of a temple; the surrounding wall is almost totally made

of stone.

Bu vs. Bu olay:

The most common subsets specified by the participants in both groups as the
antecedents to the bare anaphor and the label anaphor in this paragraph are A7 and
A8 (see Appendix 14). It is not possible to mention a complexity of structure due to
level of embedding in this paragraph. However, one structural difficulty might stem
from the fact that one of the main arguments, i.e., Mesut, of the verb 'can vermek'
(Eng. 'to get killed") is not located within the same sentence with the verb. Therefore,
the participants might have had difficulty on agreeing on the span of the antecedent
in this paragraph. In other words, participants might not have preferred the clauses
where the subject was dropped, selecting instead a larger span including the
argument in the antecedent. As a result, this might have lowered the agreement

scores for this paragraph compared to the previous two.

The antecedents underlined by the participants are indicated in brackets

below:

Ahmet, bir glin gazeteyi bir acmisti, [Mesut yok! [Pusuya disiriilmiis
oracikta can vermisti.Jagla7 1ki kisiymisler. Obiiriiniin adi Halim.
Tanimiyordu. Hafif yarali kurtulmus o. Bu/Bu olay derinden sarsmisti
Ahmet'i. Evden ayrilmisti. Okula gitmiyordu artik. Kimseyle goriismiiyordu.
Kdyiine gdbmmiislerdi Mesut'u. Isteseydi, bir ¢irpida o dag kdyiine gider, son
gorevini yapardi. Gorev! Ama o, Mesut'u bir kdy alaninda giiliimserken
birakmisti. Mesut hep giiliimsesin diye omuzlamak istememisti kanli bir

tabutu.

Ahmet, one day opened the newspaper, [Mesut disappeared! [He was trapped
and got killed there.]ag]az They were two people. The other's name is
Halim. He didn't know. He got away slightly injured. This/This event
afflicted Ahmet deeply. He left home. He wouldn't go to school any
more. He wouldn't see anyone. They buried Mesut in his village. If he had
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wanted, he would have gone to that village in the mountains immediately; he
would have fulfilled his last duty. Duty! But he left Mesut in a village square
while smiling. He did not want to shoulder a bloody coffin so that Mesut

would smile all the time.

Another reason to decrease the agreement rates in the markings in this
paragraph, compared to the previous two, might be the elaborative elements (as
discussed in 3.3.2.) of the event denoted by the target anaphors. The subsets for this
paragraph (see Appendix 14) show that the antecedents specified by the participants

vary.

The variations in the span of the markings can be accounted for with SDRT
(Asher & Vieu, 2005), as explained in 2.2.3. To have a better illustration of the
constituents in the discourse structure of this paragraph, the sentences are given in a

linear order below:

a. Ahmet, bir giin gazeteyi bir agmisti, Mesut yok!
b. Pusuya diisiiriilmiis oracikta can vermisti.

c. Iki kisiymisler.

d. Obiiriiniin ad: Halim.

e. Tanimiyordu.

f. Hafif yarali kurtulmus o.

g. Bu/Bu olay, derinden sarsmistt Ahmet'i.

(a) and (b) in this paragraph constitute a discourse segment, which introduces
the event in which Mesut got killed and the way he got killed. The constituents (c-f)
are elabotive elements giving the details of the event introduced in the discourse
segment in focus. As discussed by Webber (1991), and as explained in detail in 2.2.2
and 3.3.2 as the right frontier constraint (RFC), the target anaphors attach to the
discourse segment in focus. Following RFC, the constituent (g) involving the abstract
anaphors ‘bu’ and ‘bu olay’ should attach to the discourse segment formed by (a) and
(b). None of the participants violate RFC. All of the markings (see Appendix 14)
specified by the participants in both groups indicate that either (a), or (b) or a

combination of both is underlined by the participants.

h. Evden ayrilmist.
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i. Okula gitmiyordu artik.

j. Kimseyle goriismiiyordu.

The second discourse segment, starting with the clause (h), introduces a
situation which is further elaborated by (i) and (j). This segment is coordinated with
the previous segment in a cause and effect chain. The situation presented in this
segment can be considered to have resulted from the event in the first discourse

segment formed by (a) and (b).

k. Koyline gdmmiislerdi Mesut'u.

1. Isteseydi, bir ¢irpida o dag kdyiine gider, son gérevini yapardi.
m. Gorev!

n. Ama o, Mesut'u bir kdy alaninda giiliimserken birakmisti.

0. Mesut hep giiliimsesin diye omuzlamak istememisti kanli bir tabutu.

The third discourse segment, starting with the clause (k), introduces another
event and the elaborative elements (I-0) support the result of this event with further
details. The relation between the last discourse segment and the previous two
segments can again be considered to be a cause and effect chain. In other words, the
event in third discourse segment can be considered to be the result of the previous
discourse segments. To put in a nutshell, coordination, the rhetorical relation defined
in SDRT, in this paragraph establishes the relations among the event in the first

discourse segment, the situation in the second one, and the event in the third one.

The subsets underlined by the participants in both groups (see Appendix 14)
indicate that the subordination relation is more dominant in the current data.
Considering RFC, the target abstract anaphors attach to a constituent within the same
discourse segment, not across the distinct discourse segments. Therefore, to account
for the current data, it is more meaningful to mention the implications of

subordination, discussed by Asher and Vieu (2005), on the current data.

Subordination, the rethorical relation that SDRT accounts for, serves to link
the elaborative clauses in the paragraph (c-f) to the prior context estalished by the
discourse segment formed by (a) and (b). Subordinate clauses bound to the discourse
segment in focus instruct the reader on how to update his or her discourse model with
the information in the current sentence alone. In other words, it can be considered

that the discourse model was updated as the participants read the elabotative clauses
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(c-f). As they updated their discourse models, probably the span of the antecedents
underlined by the participants varied.

All in all, considering from the framework of the SDRT, while processing the
discourse presented in this text, the readers might have identified (a) and (b) as the
discourse segment denoting the event that the target anaphors should attach to.
However, as the participants read the following clauses (c-f), they may need to
update the discourse structure constituted by the main discourse segment and
supported by the elaborative elements. Although the clauses (c-f) do not constitute a
new discourse segment, they are the further details of the event in focus i.e., the
event in which Mesut was captured and got killed. Some of the participants added
(c)*" to the subset A7 or A8, some of them added (c) and (d)*, some of them added
(c)-(e)*, some of them added all of the elaborative elements (c)-(f)*. Participants
might have hesitated to decide how much of these details to involve while specifying
the extension of their markings. As a consequence, this might have decreased the
scores obtained through o values in this paragraph compared to the previous two

paragraphs.

Bu vs. Bu durum:

The number of the subsets is the highest in this paragraph. Therefore, the
scores obtained through o value are the lowest ones for this paragraph. This is
possibly because many clauses are embedded in each other. Thus, rather than the
lexical meaning of the head noun in the label or any kind of complexation because of
abstractness, the complexity of discourse structure both in terms of syntactic and
semantic elements make the resolution of the target anaphors difficult in this
paragraph.

[[[[[[[Yillarca hapis yatmig militan bir komiinist olarak, gizli Orgiit
tyeliginden bar isletmeciligine gecmis]ag olmayi]as higbir zaman igine
sindirememis]as Olan]asz ve bu konuda duydugu ezikligi saklayamayan]a,

Turgay'a]a; bu konuda siirekli takilirlar]s (Aslinda simdi ben de onu yapmis

¥ (c) iki kisiymisler.

% (d) Obiiriiniin ad: Halim.

% (e) Tanimuyordu.

“0 () Hafif yarali kurtulmus o.
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oldum.) Ciinkii bu/bu durum, onun daima kanayan agik yarasidir, camiada
herkesce bilinir ve kabul edersiniz ki, insan iliskilerinde en ¢abuk

O0grendigimiz seylerden biri, baskalarinin yarasini kullanmaktir.

al[They make fun of aj[Turgay, ac[after being an activist communist who
served years in jail, who has never as[been able to as[accept ag[that ag[he
turned to managing a bar from being a member of a secret organization and
who cannot hide the embarrassment he has for this issue.]]]]11] (In fact, I have
done the same thing now.) Because this/this situation is his unhealed wound
bleeding all the time, it is known by everybody and, as you might accept, one
of the things we learn the earliest is to abuse others' wounds.

The possible strategies while specifying the antecedent of the target anaphors
applied by the participants can be explained through SDRT and RFC for this
paragraph, as well. The constituents of this paragraph can be written in the following
linear order to have a better illustration of rhetorical relations in SDRT and the right

frontier operations.

Yillarca hapis yatmig militan bir komiinist olarak,

T @

gizli orgiit liyeliginden bar isletmeciligine gegmis olmay

hi¢bir zaman igine sindirememis

Q o

ve bu konuda duydugu ezikligi saklayamayan
Turgay'a bu konuda siirekli takilirlar
(Aslinda simdi ben de onu yapmis oldum.)

Ciinkii bu/bu durum, onun daima kanayan agik yarasidir

o Q —+H~ o

camiada herkesce bilinir
i. ve kabul edersiniz ki,
j. insan iliskilerinde en g¢abuk Ogrendigimiz seylerden biri, baskalarinin

yarasini kullanmaktir.

The clauses (a) and (b) introcuding that Turgay was an activist communist
who served years in jail and he turned to managing a bar from being a member of a
secret organization constitute the first discourse segment in the paragraph. The
clauses (c-f) further elaborate on the situation presented in this discourse segment.
The target anaphors presented in (g) attach to the discourse segment in focus, i.e. the
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discourse segment formed by (a) and (b). The markings of the participants do not

violate this constraint, i.e. the most common subsets are A6*' and A11%

(see
Appendix 14). These sets involve the discourse segment that should be in focus,

which indicates that no one violates RFC.

Rather than being in a sentence-by-sentence successive fashion, different
from the previous paragraph, the elaborative clauses together with the clauses
constituting the main discourse segment are embedded in each other. One of the
clauses is even connected to the discourse segment with the connector’ve’ (Eng.
‘and') within the boundaries of the same sentence. This complexity in the syntactic
structure of the discourse segment and the elaborative clauses make the specification
of the boundaries of the antecedent even a more difficult task compared to the
previous paragraphs. Therefore, it is not readily possible to account for the lowest
agreement scores in this paragraph merely through the abstractness hierarchy put
forward by Consten and Knees (2005), or the lexical meaning of the head noun in the

label anaphors.

Going back to the paragraph where the bare anaphor 'bu’ and the label
anaphor 'bu gergek' were compared, recall that the best agreement scores were
obtained. It was argued that the simplicity of the syntactic structure of the sentence in
which the antecedent was presented fostered agreement scores to be the highest. This

can be proved within the framework of SDRT and RFC, as well.

(@) Sulu gozlitydiin Nesli,
(b) ama itiraf etmeye utaniyordun degil mi?

(c) Ne kadar gizlemeye ¢alissan da bunu/bu gergegi, basaramiyordun.

Being the most common antecedent specified by the participants, (a) is alone
a discourse segment introducing a state. The clause (b) following the discourse
segment in focus is an elaborative element of this state. Compatible with the RFC,
the anaphor taking place in the next clause (c) is attached to the discourse segment in

focus, i.e. (a). This is also justified by the Passonneau (2005) analysis of this

L A6: Yillarca hapis yatmis militan bir komiinist olarak, gizli orgiit liyeliginden bar igletmeciligine
gecmis olmay1 (Eng. Being an activist communist, turning to managing a bar from being a member of
a secret organisation)

*2 A11: gizli 6rgiit iiyeliginden bar isletmeciligine gegmis olmay1 (Eng. turning to managing a bar
from being a member of a secret organisation)
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paragraph (see Appendix 14). Noone from both groups violate RFC. Besides this,
perfect agreement scores through o value indicates that the participants are quite
precise in specifying the boundaries of the antecedent to the target anaphors in this

paragraph.

However, it is important to note that there seems to be a different
phenomenon in the paragraph where 'bu' and 'bu is' are compared. This distinction

was already discussed in the results of the pilot study and Experiment 1.

...Yapilarii onceleri kerpigten yapiyorlar, ama sonra [[kerpigle tas1 birlikte

kullanmay1]as 6greniyorlar]as. Mimarlik agisindan ¢ok 6nemli bu/bu is,...

The most common antecedents, as indicated in brackets, are the subsets A6
and A5. In Group 1, A5 is 51,72% and A6 is 31,03% of the total markings. In Group
2, A5 is 19,44% and A6 is 50% of the total markings. As explained in 4.3.3.4, the
findings for this paragraph show that participants have a tendency to associate the
label anaphor 'bu is' with the activity of using the mud together with stone, whereas
they have a tendency to associate the bare anaphor 'bu’ with learning how to use the
mud together with stone. This distinction between ‘bu’ and ‘bu i’ was observed in
Experiment 1 as well as the pilot study. This distinction seems to be originating from
the lexical meaning of the head noun ‘is’ directing readers to look for an activity in

the text rather than a syntactic complexity or simplicity.

All in all, Experiment 2 reveals that, as well as the lexical meaning of the
head nouns in the label anaphors having an effect on specifying the boundaries of the
antecedents, structural factors also play an important role in specifying the
boundaries of the antecedents. The more the structural difficulty of the potential
antecedents increases in the paragraphs, the lower the a value gets. This is because
complexity in syntactic structures makes it difficult to specify the boundaries of the

antecedents.

4.4 General Discussion

In both of the experiments the main aim was to observe the differences in the
resolution process of the bare anaphor 'bu’ (Eng. 'this’) and the label anaphors 'bu

durum/is/olay/ger¢ek' (Eng. 'this situation/activity/event/fact'). Four different
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methods were used to analyze the data i.e., consistency analysis on the start and end
words, Krippendorff's Alpha, visual illustration of the data through bar graphs and
Passonneau's (2004) classification of subsumption, intersection and disjunct

relations.

It was observed that the findings in Experiment 2 did not completely match
the findings in Experiment 1. In the analysis conducted through o values, both the
word interval and word boundary measurements in both experiment revealed that
label anaphors had a tendency to produce better agreement scores compared to the
bare anaphor 'bu'. However, differences were found regarding the labels used in these
experiments. For example, in the text where the label anaphor 'bu olay' (Eng. 'this
event) and the bare anaphor 'bu’ referring back to an event were used in Experiment
1, a values produced perfect agreement scores both in word boundary and word
interval measurements. In Experiment 2, in the text where these anaphors were used,
a values produced only moderate agreement scores. Besides this, the lowest
agreement scores were found in the text where the bare anaphor and 'bu is' (Eng. 'this
activity') were used in Experiment 1. In the text where these anaphors were used in
Experiment 2, o values produced moderate and substantial agreement scores both in
word boundary and word interval measurements. Depending on the lexical meaning
of the head words in the labels, Consten and Knees' (2005) abstractness hierarchy
accounted for the differences obtained through o values in Experiment 1. However,
the differences found in Experiment 2 through o values were not possible to be
explained with the same theory. This was because, in Experiment 2, the structural
complexities in the paragraphs seemed to be the leading factor to obtain a values
different than those in Experiment 1. Therefore, in Experiment 2, an account of
anaphora resolution was given through SDRT (Asher & Vieu, 2005) and RFC
(Webber, 1991).

In the visual illustration of the data for Experiment 1, it was possible to see
the alternative interpretations of the participants' while marking the antecedent to the
bare anaphor by means of the visually illustrated data. Thus, it was concluded that
label anaphors had a tendency to eliminate the competing candidates to be

antecedents and minimize the occurrences of the alternative interpretations.
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However, such a difference was not observed as a result of the same analysis
conducted for Experiment 2.

All in all, label anaphors can be considered to have a disambiguating role in
that the lexical meaning of the head nouns helps specifying the boundaries of the
antecedents in some cases. However, the lexical meaning of the labels may fall short
to resolve the abstract anaphors in cases where the potential antecedents are
grammatically complex. Therefore, the grammatical structure cannot be ignored in
the resolution process of the anaphors. Such factors like level of embedding can be
the leading factor in the accessibility of the antecedents to the abstract anaphors in

discourse.

To wrap up, as highlighted by Poesio and Traum (1997) ‘language is (joint)
action’ and the complexity of discouse in practice has resulted in theories of the
common ground. However, these theories differ in almost all essential details (p. 2).
It does not seem to be possible to account for the complexity of discourse, thus,
abstract anaphora resolution from a single point of view. The experiments conduced
for this study revealed that not everybody agreed on what the ‘information’ the
anaphors or the antecedents hold. However, depending on the results obtained
through the analysis of the data from both experiments, it is at least possible to say
that there is a ‘common ground' of information to denote the antecedent of the target
anaphors. While bare anaphors produced multiple common grounds as antecedents in
Experiment 1, therefore, it was concluded that the label anaphors had a tendency to
eliminate the competing candidates to be the antecedents. This conclusion was not
justified in Experiment 2. It revealed that the common ground of information also

depended on the centers that were focus of attention in the discourse model.
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CHAPTER 5

SUMMARY, CONCLUDING REMARKS

AND FUTURE WORK

This thesis presented an experimental study conducted with human subjects
to gain an insight into the resolution of abstract object anaphors in Turkish discourse.
First of all, basic notions (e.g, what anaphora resolution means, anaphors referring to
abstract vs. concrete objects, types of abstract entity anaphors) providing the
background of the study were explained in detail in Chapter 1. The focus was on two
different types of abstract object anaphors: (1) the bare anaphor 'bu’ (Eng. 'this’) with
situation reference as discussed by Fraurud (1992, 1992a), and (2) the label anaphors
'bu durum/is /gercek/olay' (Eng. 'this situation/activity/fact/event') as discussed by
Francis (1994). The main research questions were determined as:

o Is there any difference between the resolution of bare abstract object anaphor
'bu’ and label anaphors "bu+durum/gergek/olay/is'?
e Do label anaphors, namely 'bu+durum/gergek/olay/is', have a disambiguating

role in abstract anaphora resolution in Turkish written discourse?
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In Chapter 2, some of the pioneering corpus-based studies conducted in an
attempt to understand the phenomenon of abstract anaphora resolution were
reviewed in Chapter 2. Among these studies, Botley (2006) was very influential in
shaping our decision to determine the types of abstract object anaphors to focus on.
Also, the challenges in the specifying the boundaries of the antecedents to abstract
anaphors mentioned in this study were one of main discussions in the current study,
too. Another important study reviewed in Chapter 2 was Poesio and Artstein (2008).
This study was a model in that it deals with the annotation of ambiguous anaphoric
expressions, and searches for a reliability measurement of agreement in ambiguous
texts. Following their methods, Krippendorff's Alpha was applied in this study, too.
Besides these, Consten and Knees' (2005) ideas regarding anaphoric complexation
processes and Webber's (1991) elaboration on right frontier operations were
summarized. In addition, some of the pioneering studies emphasizing the ambiguous
nature of abstract object anaphors, e.g., Botley (2006), Artstein and Poesio (2008),
Recasens (2008) and Poesio et al. (2006) were discussed in Chapter 2. These studies
were highly influential in the interpretation of the findings in the current study.
Finally, the methods i.e., Krippendorff's Alpha and Passonneau (2004) that were
used to analyze the data in the current study were explained in detail.

Afterwards, in Chapter 3, various occurrences of abstract object anaphors in
Turkish discourse were exemplified with the examples taken from the TDB. The
theory of abstractness hierarchy by Consten and Knees' (2005) and right frontier
operations by Webber (1991) was adapted to Turkish discourse. Finally, the studies

having been conducted on anaphora resolution in Turkish were reviewed.

Finally, in Chapter 4, the pilot study and two off-line experiments conducted
to address the main research questions were presented in detail. The participants
were given with four texts with the bare anaphor as well as the manipulated texts
containing the label anaphors. The qualitative evaluation done as a result of the pilot
study indicated that the participants associated the bare anaphor 'bu' (Eng. 'this’) and
the label anaphor 'bu is' (Eng. 'this activity') with different entities. The findings in
Experiment 1 revealed that the bare abstract object anaphors brought burden on the
anaphora resolution process compared to the label anaphors. This is because bare

anaphors may not always carry the load of denoting the precise boundaries of their
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antecedents. It was observed that label anaphors, on the other hand, could handle this
burden in some cases. This is because lexical meaning of their head nouns makes

them better equipped in specifying the boundaries of the antecedents.

To understand whether the data set obtained from Experiment 1 was
generalizable enough to allow disambiguating role of label anaphors, Experiment 2
was conducted with a new set of texts involving bare anaphor 'bu’ and the same label
anaphors in Experiment 1. The findings through a value in Experiment 1 matched the
abstractness hierarchy suggested by Consten and Knees (2005). However, the scores
did not verify this hierarchy in Experiment 2. Rather than the lexical meaning of the
head nouns and the ontological categories denoted by these head nouns used in both
experiments, the scores in Experiment 2 were accounted for by the structural
complexities of the texts used in Experiment 2. Thus, Experiment 2 has revealed, as
also discussed by Francis (1994, p.99), that labels do not necessarily refer to a clearly
delimited or identifiable stretch of discourse.

All in all, the focus in this study was to gain an insight into the resolution
process of bare anaphors and label anaphors in Turkish discourse through off-line
methods. The main challenges in the study were caused by (1) using flexible
annotation guidelines, (2) ambiguous nature of abstract object anaphors and (3)
structural difficulties in the texts in Experiment 2. Ambiguous nature of the abstract
object anaphors makes it already difficult for the coders to agree on the span of the
antecedents. This challenge was doubled in our preference not to use stricter
guidelines. Also, the structural complexities of the texts in Experiment 2 seemed to
increase the difficulty for participants to access the antecedents and specify the span

of them.

Upon the analysis of data in Experiment 1 and 2 with the help of various
methods, the apparent factors having a role in the way humans compute the
antecedent of the bare vs. label anaphors are (a) the lexical meaning of the head
nouns, (b) the consistency between the ontological category of the anaphor and its
antecedent, and (c) the structural complexities like level of embedding. As a result of
this study, (a) and (b) are the factors standing out as a difference between the bare
and label anaphors in the resolution process. However, when the anaphors are

presented in a structurally complex text, especially when the antecedent is presented
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in a text involving several levels of embedding, the lexical meaning of the head
nouns in the label anaphors falls short to ease resolution process. At this point, it
becomes essential to account for the complexity of discourse with the help of various
theories like SDRT (Asher and Vieu, 2005) and RFC (Webber, 1991).

For English discourse, the label anaphors and the bare anaphors with
reference to abstract entities have recently been comparatively investigated to gain an
insight into the distinction during anaphora resolution process by Consten and Knees
(2005), and Consten, Knees and Friesel (2007). However, it has not been the focus of
attention in Turkish so far. It is important to note that Consten and Knees (2005), and
Consten, Knees and Friesel (2007) do not give an empirical account for the

distinction between these two types of anaphors.

Considering the contributions this study could provide in anaphora studies in
Turkish, we believe, it was a reasonable assumption to separate these two kinds of
anaphora. Our assumption was verified by the distinctions observed between the

groups in the steps we followed.

Another contribution of the current work can be the avenues it opens for
future research. We realize that structural factors can be computationally too
expensive in anaphora resolution. It would be interesting to investigate, for insance,
how level of embedding influence the abstract anaphora resolution. A new
experiment would have to be designed to investigate this. For example, the resolution
of the same label anaphor (e.g., 'bu gercek' (Eng. 'this fact')) in structurally different
texts in terms of their complexity can be interesting to study.

Finally, although we are convinced that there are some differences in the
resolution process of the anaphors selected for this study, to reach firmer
conclusions, it is necessary to measure online processing of abstract object anaphors.
We consider focusing on anaphora processing through online procedures like
eyetracking. We believe this can give better insight into where exactly people look at
while reading a text, how long they fixate on some certain words, which words
people skip and whether people have regressive (backwards) eye movements while

associating the abstract anaphors with their antecedents.

Another future work for this study would be to discuss the results within the
framework of Centering Theory (CT) (Grosz et al., 1995; Walker et al., 1998). CT
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accounts for the concrete entities in referential relations. An attempt to gain insight
into the current data involving the abstract entity referents can be made through

centering.
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APPENDIX 1

EXPERIMENT 1 TEST MATERIAL FOR GROUP 1

ON BIiLGI FORMU
Yas: Cinsiyet: Boliim
Sinif: 5-15 yaslar1 arasinda yasadiginiz sehir(ler):
Dil egitimi diizeyi: Ingilizce Yeterlilik Sinavi'ndan aldigmiz puan:
DENEY

Asagidaki 4 paragrafta "bu/bunu" ifadesinin gonderimde bulundugu ifadenin

altini ¢iziniz.

1. Kadinlar her seyi c¢ok daha kolay kabullenir, degisimlere daha cabuk riza
gosterirler. Nazli da, komiinist giinlerini geride birakip hicbir seyin artik eskisi gibi
olmadigini anladig1 anda, yeni hayatlarina daha ¢abuk uyum gostermis, kocasini da
kendi zamani i¢inde bunu kabullenecegi noktaya gelmesini sessizce beklemeye
baslamigti. Arada bir hapisanedeki eski dostlara, tutuklu ailelerine, derneklere para

yardimi yaparak sol vicdanlarini yatistirmak kalmist1 onlara (Mungan, 2001).

2. Simdi Kanada'larda sosyalbilimci sosyalbilimei siirten, agk ve erkekler i¢in 6nemli
degilmis gibi yapan; baskalarmin yasadigi duygusal sarsintilara, hep bir bocek
inceliyormus gibi nesnel ve kuru gozlerle, hafif de kiiclimseyerek bakan o dislek,
cirkin, cokbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri
oldugunu 6grenmek dogrusu sevindirmisti beni. Elbet bir giin Kanada'dan donecekti!

Bunu aciklarken onun o kirmiziya donen yiiziinii seyretmek hos olacakti dogrusu
(Mungan, 2001).

3. Illa ki kadm bedeninin gizemi olmalrydi Halil'in gézlerinin 6niinde. Kadin bedeni
cizme tutkusu yasama amaci haline gelmisti. Careler diisiintiyor, bulamiyordu, ¢ilinkii

icinde bulundugu ortamda bunu basarabilmesi neredeyse olanaksizdi. Artik bir sey
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cizemez olmustu. Alt1 ay once bitirdigi bir resmi uzun siire dayanmasi ve renklerini
korumasi igin vernikledigi bir gece ansizin bir tekme savurarak iist kata ¢ikti. Hicbir

tablosu degerli degildi onun i¢in (TSB).

4. Kemal’i eliyle yana itip yukar1 kostu Ahmet Resat. Kemal kapida beti benzi atmis
Hakki Efendi’yi goriince paldir kiildiir inmeye basgladi merdivenleri. Hakki Efendi,
Kemal’e titreyerek az once yasadiklarini naklediyordu ki, Ahmet Resat giyinmis
olarak geri geldi. Isgalciler, Ziya Pasalarin konagina el koymuslardi. Hakki
Efendi’yle Ahmet Resat alelacele ¢ikip Pagsa’nin konagina gittiler. Bu, bir yikimdi
Ziya Pasa i¢in. Biiylik bir hakaretti devlet nazirina bu yapilanlar (Kulin, 2007).
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APPENDIX 2

EXPERIMENT 1 TEST MATERIAL FOR GROUP 2

ON BIiLGI FORMU
Yas: Cinsiyet: Boliim
Sinif: 5-15 yaslar1 arasinda yasadiginiz sehir(ler):
Dil egitimi diizeyi: Ingilizce Yeterlilik Smavi’ndan aldigimiz puan:
DENEY

Asagidaki 4 paragrafta “bu gercegi/durumu/isi” ifadesinin gonderimde

bulundugu ifadenin altini ¢iziniz.

1. Kadinlar her seyi ¢ok daha kolay kabulle nir, degisimlere daha c¢abuk riza
gosterirler. Nazli da, komiinist giinlerini geride birakip hicbir seyin artik eskisi gibi
olmadigini anladig1 anda, yeni hayatlarina daha ¢cabuk uyum gostermis, kocasin1 da
kendi zamani i¢inde bu gergegi kabullenecegi noktaya gelmesini sessizce beklemeye
baglamisti. Arada bir hapisanedeki eski dostlara, tutuklu ailelerine, derneklere para

yardimi yaparak sol vicdanlarini yatistirmak kalmist1 onlara.

2. Simdi Kanada’larda sosyalbilimci sosyalbilimci siirten, ask ve erkekler i¢in 6nemli
degilmis gibi yapan; bagkalarinin yasadigi duygusal sarsintilara, hep bir bocek
inceliyormus gibi nesnel ve kuru gozlerle, hafif de kii¢iimseyerek bakan o dislek,
cirkin, ¢okbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri
oldugunu 6grenmek dogrusu sevindirmisti beni. Elbet bir giin Kanada’dan donecekti!
Bu durumu agiklarken onun o kirmiziya dénen yiiziinii seyretmek hos olacakti

dogrusu.

3. 1lla ki kadin bedeninin gizemi olmaliyd: Halil’in gdzlerinin &niinde. Kadin bedeni
¢izme tutkusu yasama amaci haline gelmisti. Careler diisiiniiyor, bulamiyordu, ¢iinkii

icinde bulundugu ortamda bu isi basarabilmesi neredeyse olanaksizdi. Artik bir sey
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cizemez olmustu. Alt1 ay 139nce bitirdigi bir resmi uzun 139nce dayanmasi ve
renklerini korumasi i¢in vernikledigi bir gece ansizin bir tekme savurarak iist kata

cikt1. Higbir tablosu degerli degildi onun igin.

4. Kemal’i eliyle yana itip yukar1 kostu Ahmet Resat. Kemal kapida beti benzi atmis
Hakki Efendi’yi goriince paldir kiildiir inmeye basgladi merdivenleri. Hakki Efendi,
Kemal’e titreyerek az 139nce yasadiklarini naklediyordu ki, Ahmet Resat giyinmis
olarak geri geldi. Isgalciler, Ziya Pasalarin konagina el koymuslardi. Hakki
Efendi’yle Ahmet Resat alelacele ¢ikip Pasa’nin konagina gittiler. Bu olay, bir
yikimdi Ziya Pasa icin. Biiyiik bir hakaretti devlet nazirina bu yapilanlar.
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APPENDIX 3

ANNOTATION GUIDELINE FOR GROUP 1

1.0 Giris

Bu deneyin temel amaci, Tiirkge'de artgdnderim c¢oziimleme (Ing. Anaphora
resolution) siireglerini incelemektir. Bu deneyde, size verilen kisa paragraflarda alti
cizili s6z ya da sozciiklerin gondergelerini (kastedilen nesne ya da kavrami)
bulmaniz beklenmektedir.

1.1 Soylem Bagintilar

Aralarinda belli bagintilar olan tliimcelerin biraraya gelmesiyle olusan dilsel birime
soylem (Ing. discourse) denir. Ornegin (1a)’da ilk tiimce ikinci tiimcenin nedeni
oldugundan, (la) neden-sonu¢ iceren bir sOylemdir. Buna karsin, (1b)'de ilk
tiimcenin anlamiyla (Ahmet’in susamasi) ikinci tiimcenin anlami (global ekonomik
krizin tim diinya ilkelerini etkilemesi) arasinda herhangi bir ilgi
kurulamamaktadur.*

(1a) Ahmet ¢ok susamisti. Kalkip bir bardak su igti.
(1b) # Ahmet ¢ok susamisti. Global ekonomik krizden tiim iilkeler etkileniyor.

Soylemlerde kastedilen nesne ya da kavramlarin belirlenme islemine artgonderim
¢oziimlemesi (Ing. anaphora resolution) denir. Ornegin,

(2) Al goriismeden Once bir bardak viski i¢ti. Bu, sinirlerinin yatismast i¢in ona
cok 1yi geldi.

seklindeki ardisik iki climleden olusan bir sdylemde, ikinci climlede bulunan "bu"
adili, birinci ciimlede Ali'nin gériismeden dnce bir bardak viski i¢mesi ifadesine
gonderimde bulunmaktadir. Burada, "bu" artgériimsel (Ing. anaphoric), Ali'nin

goriismeden Once bir bardak viski i¢cmesi ise gonderim yapilan (Ing. referent)
ifadedir.

Bazen, gonderimde bulunan ifade bir ya da birkag ciimleyi birden igeriyor olabilir.
Ornegin,

3) Sitemin hakkindan en iyi daha baskin bir sitem gelir: "Sayenizde kapima ilk
defa polis dayandi. Biitiin apartman beni biriyle basildi sand1 hanimefendi. Ne

** Bagdasik olmayan metinler # isaretiyle gosterilmektedir.
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hakkiniz var bana Dbunu yasatmaya?" dedim. Namusu konusunda
uyanangiiphelerden gururu incinmis magrur bir kadin gibi tonladim bu

climleyi. Tahmin ettigim gibi, sozlerim ¢ok dokundu ona, iist iiste Oziirler
diledi (Mungan, 2001, p.88).

seklindeki bir soylemde, altigizi "bu" artgériimsel ifadesi, "Sayenizde kapima ilk defa
polis dayandi. Biitiin apartman beni biriyle basildi sandi" ciimlelerine gondermede
bulunmaktadir.

1.2 Yeterlik ilkesi

Deney sirasinda artgériimsel ifadelerle kastedilen nesne ya da kavramlari belirlerken
dikkat edilecek nokta, gonderim yapilan ifadenin anlasilmasi icin yeterli olan metin
araliginin ziye olarak segilmesi geregidir. Buna yeterlik ilkesi diyebiliriz. Uyeye dahil
edilmesine gerek olmayan béliimlerin dahil edilmemesi énemlidir. Ornegin,

(4)  Bu yasta bir kadin olarak niye hala ¢ocuk sahibi olmadigim yolundaki biitiin
sorular1 sahtekarca yanitlamistim demek. Bunu simdi anliyordum; ne hig

evlenmemis olmam bir nedendi, ne de karsima evlenmek i¢in uygun biri
¢tkmamis olmasi... (Mungan, 2001, p.17).

seklindeki bir sdylemde "bu" artgéndermesi, Bu yasta bir kadin olarak niye hala
cocuk sahibi olmadigim yolundaki biitiin sorular: sahtekarca yanitlamis olma
durumuna gonderimde bulunmaktadir.

Boyle bir soylemde génderim yapilan ifade asagida alt1 ¢izili olan s6z 6begi olarak
belirlenmelidir:

4) Bu yasta bir kadin olarak niye hala ¢ocuk sahibi olmadigim yolundaki biitiin
sorular1 sahtekarca yanitlamistim demek. Bunu simdi anliyordum; ne hig

evlenmemis olmam bir nedendi, ne de karsima evlenmek icin uygun biri
cikmamis olmast... (Mungan, 2001, p.17).

[k ciimlenin son kelimesi olan "demek" sdzciigiinii iiyeye dahil etmekle, yeterlilik
ilkesinin gerekliliklerine uyulmamais olunur.

1.3 Artgonderme ve Gonderge Arasindaki Mesafe

Artgonderimsel ifade ile gonderimde bulunan ifade arasinda mesafe olmasi dogal bir
durumdur.
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(5)  Masallar, efsaneler bedel O0demekten bahsederler. Gegmiste yaptiginiz
kotilikler igin, kotilik yaptigmiz bir insanin ruhu sizi yer yiiziinde, bir
sonraki hayatinizda bulur ve siz bunun bedelini 6dersiniz.Muslugu iyice
acityorum.Su Oylesine siddetli carpiyor ki yliziime, siska bedenim kiivete
yigiliverecekmis gibi sarsiliyor. Aglhiyorum. Agladigimi da yliziime siddetle
carpan suyun parg¢aladig1 goz yaslarimdan anlamiyorum. Gégsiimde saat basi
vuran bir gong beliriyor. Agladigimi ancak dyle fark edebiliyorum (ODTU).

Yukaridaki soylemde, altigizili "bu" artgondermesi, birinci satirda gegen "gegmiste
yaptiginiz kotiiliikler" ifadesine gonderimde bulunmaktadir.

1.4 Ornek

a. Asagidaki paragrafta "bu" ifadesinin génderimde bulundugu ifadenin altini ¢iziniz.

(6) Aklimca onu bilinglendirmeye ¢alistyordum galiba. Birbirine bu bigimde
benzemeye calisan kadinlarin, yalnizca mutsuzluklari birbirine benziyordu

sonucta. Belli ki, benden ¢ok daha &nce gormiistic bunu Aysel (Mungan,
2001, p.95).
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APPENDIX 4

ANNOTATION GUIDELINE FOR GROUP 2

1.0 Giris

Bu deneyin temel amaci, Tiirkge'de artgdnderim ¢dziimleme (ing. Anaphora
resolution) siireclerini incelemektir. Bu deneyde, size verilen kisa paragraflarda alti
cizili s6z ya da sozciiklerin gondergelerini (kastedilen nesne ya da kavrami)
bulmaniz beklenmektedir.

1.1 Soylem Bagintilar:

Aralarinda belli bagintilar olan tiimcelerin biraraya gelmesiyle olusan dilsel birime
soylem (Ing. discourse) denir. Ornegin (la)’da ilk tiimce ikinci tiimcenin nedeni
oldugundan, (la) neden-sonu¢ igeren bir sOylemdir. Buna karsin, (1b)'de ilk
tiimcenin anlamiyla (Ahmet’in susamasi) ikinci tiimcenin anlami (global ekonomik
krizin tim diinya ilkelerini etkilemesi) arasinda herhangi bir ilgi
kurulamamaktadir.**

(1a) Ahmet ¢ok susamisti. Kalkip bir bardak su igti.
(1b) # Ahmet ¢ok susamisti. Global ekonomik krizden tiim iilkeler etkileniyor.

Soylemlerde kastedilen nesne ya da kavramlarin belirlenme islemine arigonderim
¢oziimlemesi (Ing. anaphora resolution) denir. Ornegin,

(2) Ali goriismeden dnce bir bardak viski igti. Bu, sinirlerinin yatismasi i¢in ona
cok 1y1 geldi.

seklindeki ardisik iki climleden olusan bir sdylemde, ikinci ciimlede bulunan "bu"
adili, birinci climlede Ali'nin goriismeden once bir bardak viski i¢mesi ifadesine
gonderimde bulunmaktadir. Burada, "bu" artgériimsel (Ing. anaphoric), Ali'nin
goriismeden once bir bardak viski i¢mesi ise gonderim yapilan (Ing. referent)
ifadedir.

Bazen, gonderimde bulunan ifade bir ya da birkag¢ ciimleyi birden igeriyor olabilir.
Ornegin,

(3) Sitemin hakkindan en 1yi daha baskin bir sitem gelir: "Sayenizde kapima ilk
defa polis dayandi. Biitlin apartman beni biriyle basildi sand1 hanimefendi. Ne

* Bagdasik olmayan metinler # isaretiyle gosterilmektedir.
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hakkiniz var bana bu durumu yasatmaya?" dedim. Namusu konusunda
uyanan siiphelerden gururu incinmis magrur bir kadin gibi tonladim bu
climleyi. Tahmin ettigim gibi, s6zlerim ¢ok dokundu ona, iist {iste Oziirler
diledi (Mungan, 2001, p.88).

seklindeki bir sdylemde, alti¢izi "bu durumu" artgériimsel ifadesi, "Sayenizde kapima
ilk defa polis dayand:. Biitiin apartman beni biriyle basildi sandi" climlelerine
gondermede bulunmaktadir.

1.2 Yeterlik ilkesi

Deney sirasinda artgériimsel ifadelerle kastedilen nesne ya da kavramlari belirlerken
dikkat edilecek nokta, gonderim yapilan ifadenin anlasilmasi icin yeterli olan metin
araliginin ziye olarak segilmesi geregidir. Buna yeterlik ilkesi diyebiliriz. Uyeye dahil
edilmesine gerek olmayan béliimlerin dahil edilmemesi énemlidir. Ornegin,

4) Bu yasta bir kadin olarak niye hala ¢ocuk sahibi olmadigim yolundaki biitiin
sorular1 sahtekarca yanitlamistim demek. Bu gercegi simdi anliyordum; ne
hi¢ evlenmemis olmam bir nedendi, ne de karsima evlenmek i¢in uygun biri
¢tkmamis olmasit...

seklindeki bir sdylemde "bu gergegi" artgdndermesi, Bu yasta bir kadin olarak niye
hala ¢ocuk sahibi olmadigim yolundaki biitiin sorulari sahtekarca yanitlamis olma
ifadesine gonderimde bulunmaktadir.

Boyle bir soylemde génderim yapilan ifade asagida alt1 ¢izili olan s6z 6begi olarak
belirlenmelidir:

4) Bu yasta bir kadin olarak niye hala ¢cocuk sahibi olmadigim yolundaki biitiin
sorular1 sahtekarca yanitlamistim demek. Bu ger¢egi simdi anliyordum; ne
hi¢ evlenmemis olmam bir nedendi, ne de karsima evlenmek icin uygun biri
¢tkmamig olmasi...

[k ciimlenin son kelimesi olan "demek" sdzciigiinii iiyeye dahil etmekle, yeterlilik
ilkesinin gerekliliklerine uyulmamis olunur.

1.3 Artgonderme ve Gonderge Arasindaki Mesafe

Artgonderimsel ifade ile gonderimde bulunan ifade arasinda mesafe olmasi dogal bir
durumdur.
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(5)  Masallar, efsaneler bedel O0demekten bahsederler. Geg¢miste yaptiginiz
kotilikler igin, kotilik yaptigniz bir insanin ruhu sizi yer yiiziinde, bir
sonraki hayatinizda bulur ve siz bu  isin bedelini 6dersiniz. Muslugu iyice
aciyorum. Su Oylesine siddetli ¢arpiyor ki yliziime, siska bedenim kiivete
yigiliverecekmis gibi sarsiliyor. Agliyorum. Agladigimi da yliziime siddetle
carpan suyun parg¢aladig1 goz yaslarimdan anlamiyorum. Gégsiimde saat basi
vuran bir gong beliriyor. Agladigimi ancak dyle fark edebiliyorum.

Yukaridaki sodylemde, altigizili "bu isin" artgondermesi, birinci satirda gegen
"gecmiste yaptiginiz kotiiliikler" ifadesine gonderimde bulunmaktadir.

1.4 Ornek

a. Asagidaki paragrafta "bu durum" ifadesinin génderimde bulundugu ifadenin altim
¢iziniz.

(6) Aklimca onu bilin¢lendirmeye c¢alistyordum galiba. Birbirine bu bi¢imde
benzemeye calisan kadinlarin, yalnizca mutsuzluklari birbirine benziyordu
sonugta. Belli ki, benden ¢ok daha 6nce gérmiistii bu durumu Aysel.
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APPENDIX 5

START-END WORD CONSISTENCY ANALYSIS FOR THE PILOT STUDY
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Figure 1. The frequency of start words of the participants in Group 1 and Group 2 for paragraph 1

with the most common start words being the 14™ and 18" ones.
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Figure 2. The frequency of start words of the participants in Group 1 and 2 for paragraph 2 with the

most common start words being the 33" and 35™ ones.
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Figure 3. The frequency of start words of the participants in Group 1 and 2 for paragraph 3 with the

most common start word being the 9" one.
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Figure 4. The frequency of start words of the participants in Group 1 and 2 for paragraph 4 with the

most common start word being the 36" one.
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Figure 5. The frequency of end words of the participants in Group 1 and 2 for paragraph 1 with the

most common start word being the 23™ and 24" ones.
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Figure 6. The frequency of end words of the participants in Group 1 and 2 for paragraph 2 with the

most common start word being the 42" and 43™ ones.
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Figure 7. The frequency of end words of the participants in Group 1 and 2 for paragraph 4 with the

most common start word being the 41* one.
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APPENDIX 6

START WORD CONSISTENCY ANALYSIS FOR EXPERIMENT 1
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Figure 8. The frequency of start words of the participants in Group 1 for paragraph 1 with the most

common start words being the 14" and 18" ones.
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Figure 9. The frequency of start words of the participants in Group 2 for paragraph 1 with the most

common start words being the 14" and 18" ones.
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Figure 10. The frequency of start words of the participants in Group 1 for paragraph 2 with the most

common start words being the 1% and 35™ ones.
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Figure 11. The frequency of start words of the participants in Group 2 for paragraph 2 with the most

common start words being the 1% and 35" ones.
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Figure 12. The frequency of start words of the participants in Group 1 for paragraph 4 with the most

common start words being the 36" and 37" ones.
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Figure 13. The frequency of start words of the participants in Group 2 for paragraph 4 with the most

common start words being the 36" and 37" ones.
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APPENDIX 7
END WORD CONSISTENCY ANALYSIS FOR EXPERIMENT 1
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Figure 14. The frequency of end words of the participants in Group 1 for paragraph 1 with the most

common end word being the 23™ one.
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Figure 15. The frequency of end words of the participants in Group 2 for paragraph 1 with the most

common end word being the 23" one.
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Figure 16. The frequency of end words of the participants in Group 1 for paragraph 2 with the most

common end words being the 42", 43" and the 50™.
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Figure 17. The frequency of end words of the participants in Group 2 for paragraph 2 with the most

common end words being the 42" and 43"
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Figure 18. The frequency of end words of the participants in Group 1 for paragraph 4 with the most

common end word being the 41,
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Figure 19. The frequency of end words of the participants in Group 2 for paragraph 4 with the most

common end word being the 41,
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APPENDIX 8

PASSONEAU (2005) ANALYSIS FOR EXPERIMENT 1

Experiment 1 - Paragraph 1

A: Nazli da, komiinist giinlerini geride birakip higbir seyin artik eskisi gibi

olmadigini anladig1 anda, yeni hayatlarina daha ¢abuk uyum gostermis

Al:komiinist glinlerini geride birakip hig¢bir seyin artik eskisi gibi olmadigin
anladig1 anda yeni hayatlarina daha cabuk uyum gostermis

A2: hicbir seyin artik eskisi gibi olmadigini anladig1 anda, yeni hayatlarina
daha ¢abuk uyum gostermis

A3: komiinist giinlerini geride birakip hicbir seyin artik eskisi gibi olmadigini
anladig

A4: komiinist gilinlerini geride birakip hicbir seyin artik eskisi gibi olmadiginm
AD5: higbir seyin artik eskisi gibi olmadigini

AG: hicbir seyin artik eskisi gibi olmadigini anladig

AT: yeni hayatlarina daha ¢abuk uyum gostermis

AS8: hayatlarina daha ¢cabuk uyum gostermis

B: Kadmlar her seyi ¢ok daha kolay kabullenir, degisimlere daha cabuk riza

gosterirler

B1: degisimlere daha ¢abuk riza gosterirler

No Match:

komdtinist gilinlerini geride birakip hicbir seyin artik eskisi gibi olmadigini
anladig1 anda

komiinist gilinlerini

Nazli da, komiinist giinlerini geride birakip hicbir seyin artik eskisi gibi

olmadigini anladig1 anda, yeni hayatlarina daha ¢abuk

156



100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

FREQUENCY

EXPERIMENT 1 - PARAGRAPH 1

—

—

I

|

5

—/

O

o I

A

Al

A2

A3

A4

A5

A6

A7

A8

B

B1

EBU

0,00%

2,22%

0,00%

11,11%

24,44%

42,22%

2,22%

15,56%

0,00%

0,00%

2,22%

[0 BU+LABEL

2,27%

0,00%

2,27%

9,09%

36,36%

31,82%

4,55%

6,82%

2,27%

4,55%

0,00%

Figure 20. Pasonneau's classification of main set, subsumption, intersection and disjunct relations are

illustrated. This is the whole data for Paragraph 1 from both groups. Y axis shows the frequency of the

classifications. Below the graph, the percentages of each set's occurence in Group 1 (bu) and Group 2

(Bu + label) are provided.

Experiment 1 - Paragraph 2

A: dislek, cirkin, ¢okbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan

biri oldugunu 6grenmek dogrusu sevindirmisti beni

Al: dislek, ¢irkin, ¢okbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar

okuyan biri oldugunu okuyan biri oldugunu 6grenmek dogrusu sevindirmisti

A2: dislek, ¢irkin, ¢gokbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar

okuyan biri oldugunu 6grenmek

A3: kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu

ogrenmek dogrusu sevindirmisti beni

A4: dislek, cirkin, cokbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar

okuyan biri oldugunu

A5: bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu

ogrenmek dogrusu sevindirmisti beni
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AG6: dislek, cirkin, ¢okbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar
okuyan biri

AT: ¢okbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri
oldugunu

A8: bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu
o0grenmek

A9: kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu
A10: bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu

All: gizli gizli fotoromanlar okuyan biri oldugunu 6grenmek

Al12: bos zamanlarinda gizli gizli fotoromanlar okuyan

A13: gizli gizli fotoromanlar okuyan biri oldugunu

Al4: fotoromanlar okuyan biri oldugunu

B: Elbet bir giin Kanada'dan donecekti

B1: bir giin Kanada'dan donecekti
B2: Kanada'dan donecekti
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Figure 21. Pasonneau's classification of main set, subsumption, intersection and disjunct relations are

illustrated. This is the whole data for Paragraph 2 from both groups. Y axis shows the frequency of the

classifications. Below the graph, the percentages of each set's occurence in Group 1 (bu) and Group 2

(Bu + label) are provided.
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Experiment 1 - Paragraph 4

A: Isgalciler, Ziya Pasalarin konagina el koymuslard:
Al: Ziya Pasalarin konagina el koymuslardi
A2: konagina el koymuslardi
No Match:
e Ahmet Resat alelacele ¢ikip Pasa’nin konagina gittiler
e Kemal’i eliyle yana itip yukar1 kostu Ahmet Resat. Kemal kapida beti benzi
atmis Hakki Efendi’yi goriince paldir kiildiir inmeye basladi merdivenleri.
Hakki Efendi, Kemal’e titreyerek az once yasadiklarin1 naklediyordu ki,
Ahmet Resat giyinmis olarak geri geldi. Isgalciler, Ziya Pasalarin konagina el
koymuslardi. Hakki Efendi’yle Ahmet Resat alelacele c¢ikip Pasa’nin
konagina gittiler
e Isgalciler, Ziya Pasalarin konagina el koymuslardi. Hakki Efendi’yle Ahmet

Resat alelacele ¢ikip Pasa’nin konagina gittiler

EXPERIMENT 1 - PARAGRAPH 4
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Figure 22. Pasonneau's classification of main set, subsumption, intersection and disjunct relations are
illustrated. This is the whole data for Paragraph 4 from both groups. Y axis shows the frequency of the
classifications. Below the graph, the percentages of each set's occurence in Group 1 (bu) and Group 2

(Bu + label) are provided.
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APPENDIX 9

PASSONEAU (2005) ANALYSIS WITHOUT ADJUNCTS FOR EXPERIMENT 1

Experiment 1 - Paragraph 2

A: Simdi Kanada'larda sosyalbilimci sosyalbilimci siirten, ask ve erkekler icin
onemli degilmis gibi yapan; baskalarinin yasadigi duygusal sarsintilara, hep bir
bocek inceliyormus gibi nesnel ve kuru gozlerle, hafif de kiiciimseyerek bakan o
dislek, cirkin, ¢cokbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri

oldugunu 6grenmek dogrusu sevindirmisti beni

Al: Simdi Kanada'larda sosyalbilimci sosyalbilimci siirten, ask ve erkekler
icin dnemli degilmis gibi yapan; baskalarinin yasadigi duygusal sarsintilara,
hep bir bocek inceliyormus gibi nesnel ve kuru gozlerle, hafif de
kiictimseyerek bakan o dislek, cirkin, cokbilmis kizin, bos zamanlarinda gizli
gizli fotoromanlar okuyan biri oldugunu okuyan biri oldugunu 6grenmek

dogrusu sevindirmisti

A2: Simdi Kanada'larda sosyalbilimci sosyalbilimci siirten, ask ve erkekler
icin Onemli degilmis gibi yapan; baskalarmin yasadigi duygusal sarsintilara,
hep bir bocek inceliyormus gibi nesnel ve kuru gozlerle, hafif de
kiiciimseyerek bakan o dislek, ¢irkin, ¢cokbilmis kizin, bos zamanlarinda gizli

gizli fotoromanlar okuyan biri oldugunu 6grenmek

A3: Simdi Kanada'larda sosyalbilimci sosyalbilimci siirten, ask ve erkekler
icin  Onemli degilmis gibi yapan; baskalarinin yasadigi duygusal
sarsintilara, hep  bir bocek inceliyormus gibi nesnel ve kuru gozlerle,
hafif de kiiclimseyerek bakan o dislek, cirkin, c¢okbilmis kizin, bos

zamanlarinda gizli  gizli fotoromanlar okuyan biri oldugunu

A4: Kanada'larda sosyalbilimci sosyalbilimci siirten, ask ve erkekler igin
onemli degilmis gibi yapan; baskalarinin yasadigi duygusal sarsintilara, hep
bir bocek inceliyormus gibi nesnel ve kuru gozlerle, hafif de
kiigiimseyerek bakan o dislek, ¢irkin, ¢okbilmis kizin, bog zamanlarinda gizli

gizli fotoromanlar okuyan biri oldugunu 6grenmek
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A5: Kanada'larda sosyalbilimci sosyalbilimci siirten, agk ve erkekler icin
onemli degilmis gibi yapan; baskalarinin yasadigi duygusal sarsintilara, hep
bir bocek inceliyormus gibi nesnel ve kuru gozlerle, hafif de
kiigiimseyerek bakan o dislek, ¢irkin, ¢cokbilmis kizin, bos zamanlarinda gizli

gizli fotoromanlar okuyan biri oldugunu

A6: Kanada'larda sosyalbilimci sosyalbilimci siirten, ask ve erkekler i¢in
onemli degilmis gibi yapan; baskalarinin yasadigi duygusal sarsintilara, hep
bir bocek inceliyormus gibi nesnel ve kuru gozlerle, hafif de
kiigtimseyerek bakan o dislek, cirkin, cokbilmis kizin, bos zamanlarinda gizli

gizli fotoromanlar okuyan biri

AT: sosyalbilimci sosyalbilimci siirten, ask ve erkekler igin Onemli
degilmis gibi yapan; baskalarinin yasadigi duygusal sarsintilara, hep bir
bocek inceliyormus gibi nesnel ve kuru gozlerle, hafif de kiiclimseyerek
bakan o dislek, ¢irkin, ¢okbilmis kizin, bos zamanlarinda gizli gizli

fotoromanlar okuyan biri oldugunu 6grenmek

A8: sosyalbilimci sosyalbilimci siirten, agsk ve erkekler i¢in Onemli
degilmis gibi yapan; baskalarmin yasadigi duygusal sarsintilara, hep bir
bocek inceliyormus gibi nesnel ve kuru gozlerle, hafif de kiigiimseyerek
bakan o dislek, cirkin, g¢okbilmis kizin, bos zamanlarinda gizli gizli

fotoromanlar okuyan biri oldugunu

A9: ask ve erkekler icin onemli degilmis gibi yapan; bagkalarinin yasadig
duygusal sarsintilara, hep bir bocek inceliyormus gibi nesnel ve kuru gozlerle,
hafif de kiicimseyerek bakan o dislek, cirkin, cokbilmis kizin, bos

zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu 6grenmek
A10: ask ve erkekler icin dnemli degilmis gibi yapan; baskalarmin yasadig
duygusal sarsintilara, hep bir bocek inceliyormus gibi nesnel ve kuru

gozlerle, hafif de kiigiimseyerek bakan o dislek, cirkin, ¢okbilmis kizin, bos

zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu

All: baskalarmin yasadigi duygusal sarsintilara, hep bir bocek inceliyormus

gibi nesnel ve kuru gozlerle, hafif de kiiciimseyerek bakan o dislek, ¢irkin,
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cokbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri

oldugunu 6grenmek

Al2: bagkalarinin yasadig1r duygusal sarsintilara, hep bir bocek inceliyormus
gibi nesnel ve kuru gozlerle, hafif de kiiciimseyerek bakan o dislek, ¢irkin,
cokbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri

oldugunu

Al3: kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu

ogrenmek dogrusu sevindirmisti beni

Al4: bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu

ogrenmek dogrusu sevindirmisti beni

A15: ¢okbilmis kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri

oldugunu

Al6: bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu

ogrenmek

Al7: kizin, bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu
A18: bos zamanlarinda gizli gizli fotoromanlar okuyan biri oldugunu

Al19: gizli gizli fotoromanlar okuyan biri oldugunu 6grenmek

A20: bos zamanlarinda gizli gizli fotoromanlar okuyan

A21: gizli gizli fotoromanlar okuyan biri oldugunu

A22: fotoromanlar okuyan biri oldugunu
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APPENDIX 10

EXPERIMENT 2 TEST MATERIAL FOR GROUP 1

ON BiLGI FORMU
Yas: Cinsiyet: Boliim
Smif: 5-15 yaslar arasinda yasadiginiz sehir(ler):
Dil egitimi diizeyi: Ingilizce Yeterlilik Smavi'ndan aldiginiz puan:
DENEY

Asagidaki 4 paragrafta "bu/bunu" ifadesinin gonderimde bulundugu ifadenin

altim ciziniz.

1. Tas kaynaklarina baktigimizda, dogal olarak c¢ok tas malzemesi var; bazalt,
kirectasi, tiifler, volkanik tagslar ¢cok fazla var. Asikli'ya yerlesenler ilk geldiklerinde
kerpi¢ mimariyi biliyor. Yapilarint onceleri kerpicten yapiyorlar, ama sonra kerpigle
tas1 birlikte kullanmay1 6greniyorlar. Mimarlik agisindan ¢ok onemli bu, ¢linkii bir
yap1 malzemesini bagka bir malzemeyle beraber kullanmayi, ilk defa burada
goriiyoruz. Evler kerpigten, ama tapiagin temelinde tas var; ¢cevre duvari neredeyse

tamamen tastan. (TSB).

2. Ahmet, bir giin gazeteyi bir agmisti, Mesut yok! Pusuya diisiiriilmiis oracikta can
vermisti. Iki kisiymisler. Obiiriiniin adi Halim. Tanimiyordu. Hafif yarali kurtulmus
0. Bu, derinden sarsmistt Ahmet'i. Evden ayrilmisti. Okula gitmiyordu artik.
Kimseyle gériismiiyordu. Kdyiine gommiislerdi Mesut'u. Isteseydi, bir ¢irpida o dag
koyline gider, son gorevini yapardi. Gorev! Ama o, Mesut'u bir kdy alaninda
giilimserken birakmisti. Mesut hep giiliimsesin diye omuzlamak istememisti kanl

bir tabutu (TSB).

3. Yillarca hapis yatmig militan bir komiinist olarak, gizli orgiit tiyeliginden bar

isletmeciligine gecmis olmayi hi¢bir zaman ig¢ine sindirememis olan ve bu konuda
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duydugu ezikligi saklayamayan Turgay'a, bu konuda stirekli takilirlar. (Aslinda simdi
ben de onu yapmis oldum.) Ciinkii bu, onun daima kanayan agik yarasidir, camiada
herkesce bilinir ve kabul edersiniz ki, insan iligkilerinde en c¢abuk 6grendigimiz

seylerden biri, bagkalarinin yarasini kullanmaktir (Mungan, 2001).

4. Dort kisiydik, torenden sonra deniz kenarinda bir kahvede oturmustuk. Kisti, kar
yerden kalkmamisti. Sen aglamistin. Mutluluktan, yalnizca mutluluktandi goz
yaglarm. Sulu gozliiydiin Nesli, ama itiraf etmeye utaniyordun degil mi? Ne kadar
gizlemeye caligsan da bunu, basaramiyordun. Biz yasalar karsisinda evli sayilacak,
ama gergekte evli iki insan gibi degil de (evlilikler siradanlasiyordu ¢iinkii, tekdiize
ve sikictydi; biz farkl olacaktik), ayni evi paylasan iki 6grenci gibi yasayacaktik
(TSB).
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APPENDIX 11
EXPERIMENT 2 TEST MATERIAL FOR GROUP 2

ON BILGI FORMU
Yas: Cinsiyet: Bolim
Smif: 5-15 yaslar arasinda yasadiginiz sehir(ler):
Dil egitimi diizeyi: Ingilizce Yeterlilik Smavi'ndan aldiginiz puan:
DENEY

Asagidaki paragraflarda ""bu durum/olay/is/gercek' ifadesinin gonderimde

bulundugu ifadenin altini ¢iziniz.

1. Tas kaynaklarma baktiginizda, dogal olarak c¢ok tas malzemesi var; bazalt,
kiregtasi, tiifler, volkanik taslar ¢ok fazla var. Asikli'ya yerlesenler ilk geldiklerinde
kerpi¢c mimariyi biliyor. Yapilarini dnceleri kerpicten yapiyorlar, ama sonra kerpigle
tas1 birlikte kullanmay1 6greniyorlar. Mimarlik agisindan ¢ok énemli bu is, ¢iinkii bir
yapt malzemesini baska bir malzemeyle beraber kullanmayi, ilk defa burada
goriiyoruz. Evler kerpigten, ama tapiagin temelinde tas var; ¢cevre duvari neredeyse

tamamen tastan.

2. Ahmet, bir giin gazeteyi bir agmisti, Mesut yok! Pusuya diisiiriilmiis oracikta can
vermisti. 1ki kisiymisler. Obiiriiniin ad1 Halim. Tanimiyordu. Hafif yarali kurtulmus
0. Bu olay derinden sarsmistt Ahmet'i. Evden ayrilmigti. Okula gitmiyordu artik.
Kimseyle goriismiiyordu. Koyiine gdmmiislerdi Mesut'u. Isteseydi, bir ¢irpida o dag
koyline gider, son gorevini yapardi. Gorev! Ama o, Mesut'u bir kdy alaninda
giilimserken birakmisti. Mesut hep giiliimsesin diye omuzlamak istememisti kanlh

bir tabutu.

3. Yillarca hapis yatmis militan bir komiinist olarak, gizli orgiit iiyeliginden bar
isletmeciligine ge¢mis olmay1 hi¢cbir zaman igine sindirememis olan ve bu konuda

duydugu ezikligi saklayamayan Turgay'a, bu konuda siirekli takilirlar. (Aslinda simdi
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ben de onu yapmis oldum.) Ciinkii bu durum, onun daima kanayan agik yarasidir,
camiada herkesce bilinir ve kabul edersiniz ki, insan iligkilerinde en c¢abuk

O0grendigimiz seylerden biri, bagkalarinin yarasini kullanmaktir.

4. Dort kisiydik, torenden sonra deniz kenarinda bir kahvede oturmustuk. Kisti, kar
yerden kalkmamisti. Sen aglamistin. Mutluluktan, yalnizca mutluluktandi g6z
yaslarin. Sulu gozlilydiin Nesli, ama itiraf etmeye utaniyordun degil mi? Ne kadar
gizlemeye caligsan da bu gergegi, basaramiyordun. Biz yasalar karsisinda evli
sayilacak, ama gercekte evli iki insan gibi degil de (evlilikler siradanlasiyordu ¢iinkii,
tekdiize ve sikiciydi; biz farkli olacaktik), aym1 evi paylasan iki Ogrenci gibi

yasayacaktik.
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APPENDIX 12

START WORD CONSISTENCY ANALYSIS FOR EXPERIMENT 2
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StartWord

Figure 23. The frequency of start words of the participants in Group 1 for paragraph 1with the most

common start word being the 31% one.
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Figure 24. The frequency of start words of the participants in Group 2 for paragraph 1with the most

common start words being the 31% one.
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Figure 25. The frequency of start words of the participants in Group 1 for paragraph 2 with the most

common start words being the 6™ and 8" words.
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Figure 26. The frequency of start words of the participants in Group 2 for paragraph 2 with the most

common start words being the 6™ and 8™ words.
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Figure 27. The frequency of start words of the participants in Group 1 for paragraph 4 wiith the most

common start words being 20™ and 13" ones.
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Figure 28. The frequency of start words of the participants in Group 2 for paragraph 4 with the most

common start words being 20" and 13" ones.
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APPENDIX 13

END WORD CONSISTENCY ANALYSIS FOR EXPERIMENT 2
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Figure 29. The frequency of end words of the participants in Group 1 for paragraph 1 with the most

common end word being 34™ and 35" words.
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Figure 30. The frequency of end words of the participants in Group 2 for paragraph 1 with the most

common end word being 34™ and 35" words.
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Figure 31. The frequency of end words of the participants in Group 1 for paragraph 2 with the most

common end word being the 12" word.
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Figure 32. The frequency of end words of the participants in Group 2 for paragraph 2 with the most

common end word being the 12" word.
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Figure 33. The frequency of end words of the participants in Group 1 for paragraph 3 with the most

common end word being the 12" word.
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Figure 34. The frequency of end words of the participants in Group 2 for paragraph 3 with the most

common end word being the 12" word.
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APPENDIX 14

PASSONEAU (2005) ANALYSIS FOR EXPERIMENT 2

Experiment 2 - Paraqgraph 2

A: Ahmet, bir gilin gazeteyi bir agmisti, Mesut yok! Pusuya diisiiriilmiis oracikta can
vermisti. Iki kisiymisler. Obiiriiniin adi Halim. Tanimiyordu. Hafif yarali kurtulmus
0.

Al: Ahmet, bir giin gazeteyi bir agcmisti, Mesut yok! Pusuya diisiiriilmiis

oracikta can vermisti. iki kisiymisler. Obiiriiniin ad1 Halim. Tanimiyordu.

A2: Mesut yok! Pusuya diisiiriilmiis oracikta can vermisti. Iki kisiymisler.

Obiiriiniin ad1 Halim. Tanimiyordu. Hafif yarali kurtulmus

A3: Pusuya diisiiriilmiis oracikta can vermisti. iki kisiymisler. Obiiriiniin adi

Halim. Tanimiyordu. Hafif yarali kurtulmus o.

A4d: Ahmet, bir giin gazeteyi bir acmisti, Mesut yok! Pusuya diisiiriilmiis

oracikta can vermisti.

Ab5: bir giin gazeteyi bir agmisti, Mesut yok! Pusuya diisiiriilmiis oracikta can

vermisti.

A6: Ahmet, bir giin gazeteyi bir agmisti, Mesut yok!

AT: Mesut yok! Pusuya diisiiriilmiis oracikta can vermisti.

A8: Pusuya diistiriilmiis oracikta can vermisti.

A9: Pusuya diistiriilmiis

A10: can vermisti.

A10: Mesut yok!

No Match:

e Pusuya diisiiriilmiis oracikta can
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EXPERIMENT 2 - PARAGRAPH 2

100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00% L

0,00% [] —M —M ™ ™ —M . —M ._

A Al A2 A3 A4 A5 A6 A7 A8 A9 | A10 | A1l

EBU 0,00%|0,00%|0,00%(0,00%|0,00%|0,00%|6,67%| 33,33 |40,00|0,00%| 13,33 (6,67%

OBU+LABEL |5,71%|(2,86%|2,86%|2,86%|2,86%|2,86%|0,00%| 34,29 |40,00(2,86%|2,86%|0,00%

FREQUENCY

Figure 35. Pasonneau's classification of main set, subsumption, intersection and disjunct relations are
illustrated. This is the whole data for Paragraph 2 from both groups. Y axis shows the frequency of the
classifications. Below the graph, the percentages of each set's occurence in Group 1 (bu) and Group 2

(Bu + label) are provided.

Experiment 2 - Paragraph 3

A: Yillarca hapis yatmis militan bir komiinist olarak, gizli 6rgiit iiyeliginden bar
isletmeciligine ge¢mis olmay1 higbir zaman i¢ine sindirememis olan ve bu
konuda duydugu ezikligi saklayamayan Turgay'a bu konuda siirekli
takilirlar.

Al: Yillarca hapis yatmis militan bir komiinist olarak, gizli orgiit liyeliginden
bar isletmeciligine ge¢mis olmayi higbir zaman i¢ine sindirememis olan ve bu
konuda duydugu ezikligi saklayamayan Turgay'a

A2: Yillarca hapis yatmis militan bir komiinist olarak, gizli orgiit iiyeliginden
bar isletmeciligine gegmis olmayi higbir zaman i¢ine sindirememis olan ve bu
konuda duydugu ezikligi saklayamayan

A3: Yillarca hapis yatmis militan bir komiinist olarak, gizli orgiit tiyeliginden
bar isletmeciligine gegmis olmay1 hi¢cbir zaman igine sindirememis olan

A4: Yillarca hapis yatmis militan bir komiinist olarak, gizli orgiit iyeliginden
bar igletmeciligine gecmis olmay1 hi¢cbir zaman i¢ine sindirememis

A5: gizli orgiit liyeliginden bar isletmeciligine gegmis olmayr higbir zaman
icine sindirememis olan ve bu konuda duydugu ezikligi
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AG6: Yillarca hapis yatmis militan bir komiinist olarak, gizli orgiit iiyeliginden
bar isletmeciligine ge¢mis olmayi

AT: bar isletmeciligine ge¢cmis olmay1 hi¢bir zaman igine sindirememis olan
ve bu konuda duydugu ezikligi

A8: Yillarca hapis yatmis militan bir komiinist olarak, gizli 6rgiit iiyeliginden
bar isletmeciligine gegmis

A9: Yillarca hapis yatmis militan bir komiinist olarak, gizli orgiit iiyeliginden
bar isletmeciligine

A10: gizli orgiit tiyeliginden bar isletmeciligine gecmis olmay1 higbir zaman
icine sindirememis olan

All: gizli orgiit tiyeliginden bar isletmeciligine gecmis olmay1

A12: bu konuda duydugu ezikligi

No Match:
e Yillarca hapis yatmis militan bir komiinist

e Turgay'a, bu konuda siirekli takilirlar.

EXPERIMENT 2 - PARAGRAPH 3

100,00%
90,00%
80,00%
70,00%
60,00%
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30,00%
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10,00% ﬂ []
0,00% .:L‘J [ I D —1_ W I I —
AlAar[ a2 a3 as]as| a6 a7 | a8 | A9 [A10]A11]A12
EBU 6,90 | 6,90 | 3,45 | 0,00 | 3,45 | 3,45 | 31,0 | 0,00 | 3,45 | 0,00 | 3,45 | 34,4 | 3,45
OBU+LABEL| 14,7 | 2,94 | 14,7 2,94 | 0,00 | 2,94 | 47,0 | 2,94 | 2,94 | 2,94 | 0,00 | 5,88 | 0,00

FREQUENCY

Figure 36. Pasonneau's classification of main set, subsumption, intersection and disjunct relations are
illustrated. This is the whole data for Paragraph 3 from both groups. Y axis shows the frequency of the
classifications. Below the graph, the percentages of each set's occurence in Group 1 (bu) and Group 2

(Bu + label) are provided.
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Experiment 2 - Paragraph 4

A: Sen aglamistin. Mutluluktan, yalnizca mutluluktandi goz yaslarin. Sulu gozliiydiin

Nesli, ama itiraf etmeye utaniyordun degil mi?

Al: Sen aglamistin. Mutluluktan, yalnizca mutluluktandi g6z yaslarin.
A2: Sulu gozlitydiin Nesli, ama itiraf etmeye utantyordun degil mi?
A3: Sulu gozliiydiin Nesli ama itiraf etmeye utantyordun
A4: Mutluluktan, yalnizca mutluluktandi goz yaslarin.
ADb: itiraf etmeye utaniyordun
AG6: Sulu gozlitydiin Nesli
AT: Su gozlitydiin
AB8: itiraf etmeye
A9: Sen aglamistin
No Match:
e (izlemeye
EXPERIMENT 2 - PARAGRAPH 4
100,00%
90,00%
80,00%
> 70,00%
S 60,00%
S 50,00% r
g
& 40,00%
* 30,00%
20,00%
10,00% 4'1
0,00% M1 m— I—| m = I—| ml =
A Al A2 | A3 A4 | A5 A6 | A7 | A8 | A9
mBU 3,45% | 3,45% (10,34%| 3,45% | 0,00% |10,34%| 3,45% |44,83%| 3,45% |17,24%
OBU+LABEL | 5,71% | 2,86% | 2,86% | 0,00% | 2,86% | 2,86% |20,00%|51,43%| 0,00% |11,43%

Figure 37. Pasonneau's classification of main set, subsumption, intersection and disjunct relations are

illustrated. This is the whole data for Paragraph 4 from both groups. Y axis shows the frequency of the

classifications. Below the graph, the percentages of each set's occurence in Group 1 (bu) and Group 2

(Bu + label) are provided.
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APPENDIX 15

FREQUENCY TABLE OF START&END WORDS IN EXPERIMENT 1

Table 18 Frequency of Start Words in Experiment 1**

Group 1 Group 2
(Bare Anaphor) (Label Anaphor)
Paragraph #
start word frequency start word frequency
1 0,00% 1 4,55%
8 2,22% 8 0,00%
1 13 0,00% 13 2,27%
14 37,78% 14 45,45%
18 44,44% 18 38,64%
26 15,56% 26 6,82%
27 0,00% 27 2,27%
(Bare Anaphor) (Label Anaphor)
Paragraph #
start word frequency start word frequency
1 22,45% 1 17,02%
2 4,08% 2 6,38%
3 4,08% 3 4,26%
6 2,04% 6 2,13%
14 4,08% 14 0,00%
33 0,00% 33 2,13%
2 34 2,04% 34 2,13%
35 34,69% 35 57,45%
37 4,08% 37 4,26%
39 4,08% 39 0,00%
47 6,12% 47 0,00%
48 4,08% 48 2,13%
50 8,16% 50 2,13%
(Bare Anaphor) (Label Anaphor)
Paragraph #
start word frequency start word frequency
1 2,17% 1 8,51%
2 4,35% 2 4,26%
3 9 67,39% 9 85,11%
11 0,00% 11 2,13%
13 2,17% 13 0,00%
17 21,74% 17 0,00%
19 2,17% 19 0,00%
(Bare Anaphor) (Label Anaphor)
Paragraph #
start word frequency start word frequency
36 70,21% 36 86,05%
4 37 27,66% 37 13,95%
39 2,13% 39 0,00%
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Table 19 Frequency of End Words in Experiment 1

Group 1 Group 2
(Bare Anaphor) (Label Anaphor)
Paragraph #
end word frequency end word frequency
12 2,22% 12 4,55%
1 23 66,67% 23 68,18%
24 13,33% 24 13,64%
31 17,78% 31 13,64%
(Bare Anaphor) (Label Anaphor)
Paragraph #
end word frequency end word frequency
40 2,04% 40 6,38%
41 0,00% 41 2,13%
42 48,98% 42 48,94%
2 43 24,49% 43 29,79%
45 2,04% 45 0
46 4,08% 46 8,51%
51 18,37% 51 4,26%
(Bare Anaphor) (Label Anaphor)
Paragraph #
end word frequency end word frequency
5 2,17% 5 4,26%
8 2,17% 8 6,38%
11 43,48% 11 57,45%
3 12 19,57% 12 25,53%
14 4,35% 14 0,00%
16 2,17% 16 6,38%
19 26,09% 19 0,00%
(Bare Anaphor) (Label Anaphor)
Paragraph #
end word frequency end word frequency
4 41 100,00% 41 100,00%

178




APPENDIX 16

FREQUENCY TABLE OF START&END WORDS IN EXPERIMENT 2

Table 20 Frequency of Start Words in Experiment 2

Group 1 Group 2
(Bare Anaphor) (Label Anaphor)
Paragraph #
start word frequency start word frequency
18 3,45% 18 5,56%
1 20 3,45% 20 0,00%
25 10,34% 25 25,00%
31 82,76% 31 69,44%
(Bare Anaphor) (Label Anaphor)
Paragraph #
start word frequency start word frequency
1 6,67% 1 11,43%
) 2 0,00% 2 2,86%
6 40,00% 6 37,14%
8 40,00% 8 45,71%
11 13,33% 11 2,86%
(Bare Anaphor) (Label Anaphor)
Paragraph #
start word frequency start word frequency
1 55,17% 1 88,24%
3 8 41,38% 8 8,82%
11 0,00% 11 2,94%
21 3,45% 21 0,00%
(Bare Anaphor) (Label Anaphor)
Paragraph #
start word frequency start word frequency
13 24,14% 13 20,00%
4 15 0,00% 15 2,86%
20 62,07% 20 74,29%
24 13,79% 24 2,86%
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Table 21 Frequency of End Words in Experiment 2

Group 1 Group 2
(Bare Anaphor) (Label Anaphor)
Paragraph #
end word frequency end word frequency
24 0,00% 24 2,78%
1 34 31,03% 34 52,78%
35 68,97% 35 44,44%
(Bare Anaphor) (Label Anaphor)
Paragraph #
end word frequency end word frequency
7 13,33% 7 0,00%
9 0,00% 9 2,86%
5 12 86,67% 12 82,86%
18 0,00% 18 2,86%
21 0,00% 21 2,86%
22 0,00% 22 8,57%
(Bare Anaphor) (Label Anaphor)
Paragraph #
end word frequency end word frequency
12 0,00% 12 2,94%
13 3,45% 13 2,94%
14 65,52% 14 52,94%
18 3,45% 18 0,00%
3 19 3,45% 19 2,94%
24 6,90% 24 5,88%
25 3,45% 25 14,71%
26 6,90% 26 2,94%
30 6,90% 30 14,71%
(Bare Anaphor) (Label Anaphor)
Paragraph #
end word frequency end word frequency
14 17,24% 14 11,43%
19 3,45% 19 5,71%
21 44,83% 21 51,43%
4 22 3,45% 22 20,00%
25 3,45% 25 0,00%
26 13,79% 26 2,86%
28 13,79% 28 8,57%

180




ANALYSIS OF THE MOST FREQUENT TYPES OF THE PHRASES MARKED

APPENDIX 17

BY THE PARTICIPANTS IN EXPERIMENT 1

Table 22 Types of the Most Frequent
Phrases Marked by the participants

for Pargraph 1 in Experiment 1

Table 23 Types of the Most Frequent
Phrases Marked by the participants
for Pargraph 2 in Experiment 1

Experiment 1 Experiment 1
Paragraph 1 (Bu vs. Bu gergek) Paragraph 2 (Bu vs. Bu durum)
Group 1 Group 2 Group 1 Group 2

A | VP 0,00% 2,27% A | VP 2,04% 4,26%
Al | VP 2,22% 0,00% Al | VP 2,04% 0,00%
A2 | VP 0,00% 2,27% A2 | NP 14,29% 8,51%
A3 | NP 11,11% 9,09% A3 | VP 0,00% 2,13%
A4 | NP 24,44% 36,36% A4 | NP 18,37% 14,89%
A5 | NP 42,22% 31,82% A5 | VP 2,04% 2,13%
A6 | NP 2,22% 4,55% A6 | NP 0,00% 2,13%
A7 | VP 15,56% 6,82% A7 | NP 0,00% 2,13%
A8 | NP 0,00% 2,27% A8 | NP 10,20% 19,15%
B | VP 0,00% 4,55% A9 | NP 2,04% 0,00%
Bl | VP 2,22% 0,00% Al0 | NP 20,41% 29,79%
All| NP 0,00% 2,13%

Al2 | AdjP 2,04% 6,38%

Al3| NP 4,08% 2,13%

Al4 | NP 4,08% 0,00%

B | VP 6,12% 0,00%

Bl | VP 4,08% 2,13%

B2 | VP 8,16% 2,13%
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Table 24 Types of the Most Frequent
Phrases Marked by the participants

for Pargraph 3 in Experiment 1

Table 25 Types of the Most Frequent
Phrases Marked by the participants
for Pargraph 4 in Experiment 1

Experiment 1

Experiment 1

Paragraph 3 (Bu vs. Bu is)

Paragraph 4 (Bu vs. Bu olay)

Group1 | Group 2 Group 1 Group 2
A VP 2,17% 0,00% A | VP 70,21% 86,05%
Al NP 0,00% 2,13% | | Al | VP 27,66% 13,95%
A2 VP 2,17% 6,38% | | A2 | VP 2,13% 0,00%
A3 VP 0,00% 6,38%
A4 NP 2,17% 0,00%
A5 VP 2,17% 4,26%
A6 NP | 1957% | 23,40%
A7 NP | 43,48% | 55,32%
A8 NP 2,17% 0,00%
A9 NP 0,00% 2,13%
B VP | 21,74% 0,00%
Bl VP 2,17% 0,00%
A4NB | VP 2,17% 0,00%
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APPENDIX 18

ANALYSIS OF THE MOST FREQUENT TYPES OF THE PHRASES MARKED
BY THE PARTICIPANTS IN EXPERIMENT 2

Table 26 Types of the Most Frequent
Phrases Marked by the participants

for Pargraph 1 in Experiment 2

Table 27 Types of the Most Frequent
Phrases Marked by the participants
for Pargraph 2 in Experiment 3

Experiment 2 Experiment 2
Paragraph 1 (Bu vs. Bu is) Paragraph 2 (Bu vs. Bu olay)
Group 1 Group 2 Group 1 Group 2
A | VP 3,45% 5,71% A | VP 0,00% 14,71%
Al | VP 3,45% 2,86% Al | VP 0,00% 2,94%
A2 | VP 10,34% 2,86% A2 | VP 0,00% 14,71%
A3 | NP 0,00% 2,86% A3 | VP 0,00% 2,94%
A4 | VP 0,00% 2,86% A4 | VP 0,00% 0,00%
A5 | VP 51,72% 2,86% A5 | VP 0,00% 2,94%
A6 | NP 31,03% 0,00% A6 | VP 6,67% 47,06%
A7 | VP 33,33% 2,94%
A8 | VP 40,00% 2,94%
A9 | VP 0,00% 2,94%
Al10 | VP 13,33% 0,00%
All | VP 6,67% 5,88%
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Table 28 Types of the Most Frequent
Phrases Marked by the participants

for Pargraph 3 in Experiment 2

Table 29 Types of the Most Frequent
Phrases Marked by the participants
for Pargraph 4 in Experiment 2

Experiment 2 Experiment 2
Paragraph 3 (Bu vs. Bu durum) Paragraph 4 (Bu vs. Bu gercek)
Group 1 Group 2 Group 1 Group 2

A | VP 6,90% 14,71% A | VP 3,45% 5,71%
Al | PP 6,90% 2,94% | | Al | VP 3,45% 2,86%
A2 | AdjP 3,45% 1471% | | A2 | VP 10,34% 2,86%
A3 | AdjP 0,00% 2,94% | | A3 | VP 3,45% 0,00%
A4 | AdjP 3,45% 0,00% | | A4 | VP 0,00% 2,86%
A5 | NP 3,45% 2,94% | | A5 | VP 10,34% 2,86%
A6 | NP 31,03% 47,06% | | A6 | VP 3,45% 20,00%
A7 | NP 0,00% 294% | | A7 | VP 44,83% 51,43%
A8 | VP 3,45% 2,94% | | A8 | NP 3,45% 0,00%
A9 | PP 0,00% 2,94% | | A9 | VP 17,24% 11,43%
Al10 | AdjP 3,45% 0,00%
All | NP 34,48% 5,88%
Al2 | NP 3,45% 0,00%
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TEZIN ADI (ingilizce) : AN EXPERIMENTAL STUDY ON ABSTRACT
ANAPHORA RESOLUTION IN TURKISH WRITTEN DISCOURSE

TEZIN TURU : Yiiksek Lisans Doktora

1. Tezimin tamami diinya ¢apinda erisime ac¢ilsin ve kaynak gosterilmek
sartiyla tezimin bir kismi veya tamaminin fotokopisi alinsin.

2. Tezimin tamami yalnizca Orta Dogu Teknik Universitesi kullancilarmin
erisimine acilsin. (Bu segenekle tezinizin fotokopisi ya da elektronik kopyasi
Kiitliiphane araciligi ile ODTU disina dagitilmayacaktir.)

3. Tezim bir (1) yil siireyle erisime kapal1 olsun. (Bu segenekle tezinizin
fotokopisi ya da elektronik kopyas: Kiitiiphane araciligi ile ODTU disina
dagitilmayacaktir.)
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