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Introduction

Psycholinguistic studies of human language are majorly concerned with the
mechanisms, constraints, and preferences generated by the language process-
ing system. There can be simultaneous effects of language particular specifi-
cations as well as domain general specifications on the linguistic system. One
general aim of psycholinguistic research is to understand the language par-
ticular processes in relation to the general cognitive preferences (which are
driven by many other aspects of human cognition, like memory, attention and
problem solving). On the other hand, psycholinguists compare findings from
particular structures from a particular language, develop theories about the
underlying mechanisms, preferences and constraints, and then try to general-
ize these findings not only to the different structures in the same language,
but also to other languages in question. Thus, psycholinguists evaluate simi-
larities and differences in the structures of a language, evaluate findings, test
their validity with other languages, and update the initial hypothesis accord-
ing to cross-linguistic data. In this respect, the cross-linguistic dimension of
psycholinguistic research plays a very important role.

World languages, however, differ from each other in many ways. For decades,
typologists have investigated varieties of languages according to a number
of typological dimensions like word-order and case-marking (Comrie, 1989).
For example, it is a well known fact that English has Subject-Verb-Object
(SVO) word order which is similar to Chinese and Ttalian, whereas Turkish
has Subject-Object-Verb (SOV) word order which is similar to Hindi and the
subordinate clauses of German. It has also been acknowledged that languages
differ in the ways they use morphological case marking to assign semantic
and/or syntactic functions to the arguments. For instance, German uses case
marking to assign functional roles to nominals like nouns and pronouns (i.e.
“der" assigns subject function). On the other hand, English has no overt case
marking.

Studies about the linguistic diversity and language universals have shown that
it is not an easy task to find simple and universal explanations/mechanisms
which explain the underlying, core structures of all languages at once. How-
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ever, one of the basic properties of all languages, which is interesting to psy-
cholinguistic research, is that the linguistic structure is constructed as each
lexical item is processed, namely incremental processing. This process, at
the lowest level, can be thought of as the formation of words, phrases, morpho-
logical marking and other informative material, or more elaborately making
partial compositions of structure and meaning as soon as possible. Incremen-
tal language processing requires the use of multiple sources to make on-line
syntactic and interpretational decisions about the current lexical item in the
sentence. Functional, structural, grammatical and interpretational evaluations
of an argument are made as soon as the morphological, syntactic and lexical
information provided by the word is available to the system.

Thus, the main goal of this thesis is to explore electrophysiological corre-
lates of on-line sentence comprehension in Turkish by using the Event-Related
Potential (ERP) method. The ERP method provides fine-grained temporal
resolution for the examination of such on-line processes. A number of gen-
eral psycholinguistic issues like subject-preference, subject-drop and argument-
argument and argument-verb relations are examined. The thesis contributes to
the language comprehension literature not only by measuring on-line measures
of particular linguistic structures but also by assessing off-line measures where
a detailed corpus study and information about the acceptability of linguistic
structures are provided. The work also adds to the literature by exploring simi-
lar conditions with different experimental tasks. Findings emerging from these
different sources contribute to an understanding of the interactions between
general cognitive and language particular processes.

The thesis also brings complementary ideas to the psycholinguistic studies of
verb-final languages in which the verb information is available only after the
arguments of the sentence are processed. Turkish, with its morphological,
syntactic and pragmatic properties provides an opportunity to explore the
effects of word-order, case marking and animacy information during on-line
sentence processing in unique ways that other languages may not be able to
provide.

The research questions of the thesis can be summarized as follows:

(a) Does the language processor make any decisions on the locally ambiguous
part of the sentence? (Experiment 1 and Experiment 2)

(b) How does animacy information influence this initial parsing decision?
(Experiment 1 and Experiment 2)

(¢) How do the semantic and syntactic cues like animacy and case marking
influence the interpretation of the object of the sentence? (Experiment
2)



(d) How does the redundant use of the pronoun influence sentence process-
ing? (Experiment 2)

(e) How are the interpretational and formal prominence hierarchies between
the arguments formed? (Experiment 1)

(f) How and when do the argument structure of the verb as well as the
syntactic and semantic constraints influence the linking of the arguments
to the verb? (Experiment 3)

(g) How can frequency of usage and acceptability of the linguistic structure
influence incremental processing? [Corpus study, Experiment 1(b), and
Experiment 3(b)]

(h) Where and when do these processes emerge as ERP components?

(i) Can we generalize ERP findings from other languages to Turkish, which
shows syntactic similarities to, and differences from, those languages?

I will now describe how these questions will be explored in the experiments
of the thesis. One of the questions of incremental sentence processing is to
examine how the language comprehension mechanism acts under local ambi-
guities. For instance, one example of local ambiguity resolution strategies is the
subject-preference phenomenon, in which the parser interprets the sentence-
initial ambiguous argument as the subject of the sentence, rather than the
object of the sentence. In many languages (but not in all of them), the sub-
ject argument agrees with the verb. There are proposals why this preference
emerges, but most of the proposals assume that subject-preference is the most
minimal or economical solution (in terms of grammar and memory capacity)
to produce an on-line decision about the ambiguous part of the sentence.

The general tendency of the languages investigated so far (English, German,
Italian etc.) has been to choose the ambiguous argument as the subject of
the sentence. But these languages differ from Turkish either because they
have Subject-Verb-Object (SVO) word order, or they do not show a subject-
drop (or pronoun-drop, Pro-Drop) preference. That is why the investigation
of subject-preference in Turkish reveals how alternative representations may
influence each other and whether such a preference still holds if both object
and subject preference options equally lead to minimal structures which are
both economical.

As a verb-final Subject-Object-Verb (SOV) language, Turkish provides alterna-
tive linguistic forms to test the validity of the subject-preference phenomenon.
For instance, one of the well-known preferences in Turkish is to drop the sub-
ject of the sentence, which is known as subject-drop (or Pro-Drop). Thus,
when somebody wants to construct a transitive sentence (having both subject
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and object arguments), the subject can be dropped to yield an OV structure.
This preference is particularly strong when the subject is a 1st or 2nd person
pronoun (like “T” or “you”). The verb bears the person and number agreement
with the subject, thus giving enough information about the subject of the
sentence. In most cases, it is not necessary to use the pronoun overtly.

In the first experiment of the thesis (Chapter 4), T investigated the interpre-
tation of the sentence-initial ambiguous argument in Turkish. Standard word
order in Turkish is SOV and if the subject-preference, emerging via SOV,
dominates parsing, then the initial ambiguous argument must be taken as the
subject. On the other hand, if Pro-Drop has a strong influence on parsing,
then the initial argument would be chosen as the object of the sentence. In
Experiment 1, I observed a positive deflection in the ERPs for the experimen-
tal conditions on the verb following the locally ambiguous part of the sentence
compared to the control conditions where the initial syntactic decision was al-
ready made towards the object. These types of positive deflections have been
found to indicate syntactic reanalysis effects. For instance, in one of the studies
in German, beim Graben et al. (2002) found positive deflections on the verb
when it did not match with the sentence-initial wh-clause in number (which
forced the parser to change the initial subject analysis to object reading).

The result of Experiment 1 indicated that the subject preference holds and the
initial subject preference must be revised on the sentence-final verb to yield the
object reading of the ambiguous argument. On the other hand, acceptability
ratings showed that the reanalysis towards object reading was easier for the
inanimate objects (which are more prototypical objects) than the animate
object (which are more prototypical subjects). ERPs on the other hand did
not show any animacy difference. Both animate and inanimate arguments were
equally likely to be preferred as the subject. Thus, these findings showed the
time course of the application of different information types where the effect
of animacy only emerged at the later time point in comprehension. This did
not appear on the ERPs.

In the second experiment (Chapter 5), T extended the experimental conditions
to include case marking, animacy of the object and the existence of a pro-
noun as three factors in order to investigate morphosyntactic and pragmatic
interactions in Turkish. The behavioural task in this experiment was a compre-
hension task rather than an acceptability task as in Experiment 1. In Turkish,
morphosyntactic cues like case marking and word order interact with animacy
information leading to different levels of semantic and pragmatic information.
The existence of a pronoun may also bear pragmatic information, by empha-
sizing and changing the topic of the sentence or by scrambling and topicalizing
the object of the sentence. The temporal information from the ERPs (i.e.,



in which time window an ERP effect is observed) may be used to interpret
whether the interactions are semantically or pragmatically oriented. It is also
important to observe when all information types combine to yield a general
evaluative analysis of the sentence.

Turkish uses case marking to give information about the particular semantic
and syntactic uses of the object. For instance certain case markings are used
for indirect objects to give meaning like the prepositions “to” and “at” in En-
glish. While indirect object cases are used obligatorily, the direct object case,
namely the accusative case (-I), is not. A direct object can exist without the
accusative case. In many instances, the accusative case is used as a specificity
marker in Turkish. In Experiment 2, by manipulating the accusative case
marking, T investigated how specific and non-specific readings of the objects
interact as they are interpreted by the language processor. For instance, using
case marking for a common animate noun required that this argument must
be definite while an inanimate common noun was not required to be definite.
Experiment 2 revealed that specificity and animacy interact with each other.
Such referential and pragmatic effects are observed as late positive ERP deflec-
tions in the anterior parts of the scalp. Investigation of the ERPs in different
time-windows revealed that the level of the referential status of the animate
and inanimate objects change depending on their case marking and position
in the sentence.

In Experiment 2, T used a pronoun in some conditions in the sentence-initial
position. I observed that the effect of pronoun continued on the following noun
as well as on the sentence-final verb, indicating that the incremental sentence
processing system evaluates the overt usage of the pronoun and updates the
interpretation of the sentence as each lexical item is processed. ERP deflec-
tions revealed that the existence of the overt pronoun influences the argument
following it in the middle and late time windows, and this effect continues
in the early time window on the verb. These ERP deflections revealed that
the redundant usage of the pronoun requires the evaluation of the necessity of
the larger structural and categorical template vs. simpler structures. Thus,
minimal structures are preferred in every instance and this influences electro-
physiological waveforms.

One of the most impressive results of Experiment 2 was that it revealed the
effect of the experimental task. The same conditions used in Experiment 1
and 2 did not show exactly the same ERP patterns in the two experiments.
The data showed that the experimental task in Experiment 1 (acceptability
judgment) affected the ERP components such that the point where the task
relevant item was recognized was different for experimental and control con-
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ditions in this experiment. Such task related effects influenced the cognitive
requirements, which in turn reflected on the ERP components.

In the last experiment (Experiment 3, Chapter 7), my goal was to investigate
how the argument structure of the verb, as well as the precedence and promi-
nence relations of the arguments, influence linking of the arguments to the
verb. The argument structure of the verb grossly corresponds to the lexical
representation of the event structure of the verb. In this thesis I assume that
argument structure has two modules: a logical structure module and a the-
matic structure module. Argument structure generally links to the syntax by
using a linking mechanism derived from its logical structure module. On the
other hand, the thematic structure module of the argument structure helps
to define the thematic nature of the arguments. In Experiment 3, the main
manipulations were word order of the arguments, animacy of the subject ar-
gument and the type of verb. The type of verb was either an active accusative
verb or an accusative experiencer verb. Both verb types imposed a causative
reading in which the subject caused something to happen to the object. The
experiencer verbs, however, had a marked argument structure in which the
object was the psychological experiencer of the event, not the theme of the
event.

I developed a theory here (f-distance theory) which indicated that the the-
matic distance of the arguments in the thematic structure module influences
the linking process. Theta distance corresponds to the distance of the thematic
roles of the arguments from each other in the theoretical thematic role hier-
archy, extending from Agent to Theme. The verb with shorter theta distance
in the thematic role hierarchy (i.e., experiencer verb with Agent-Experiencer
thematic roles) will be more marked and more difficult to link than the verb
with longer theta distance (i.e. active verb with Agent-Theme thematic roles
which has the unmarked thematic structure). The main assumption here is
that when the arguments are thematically closer, they cannot be differentiated
easily, thus leading to a linking cost. Theta-distance theory can be thought of
as a bottle-neck situation. For instance, only under constraining contexts (i.e.,
if the comprehension mechanism is presented with two animate arguments, and
if the verbs with similar logical structures are compared) argument structure
becomes more dependent on the theta-distance during linking.

The results of the experiment revealed that particular information structures
lead the comprehension process in a hierarchical manner. For instance, the
semantic distinctness of the arguments played a crucial role during the linking
process. When the arguments were from different classes (animate vs. inan-
imate) they were more easily linked to the verb. This was observed in the
behavioural results of the experiment as well. More errors for two animate



arguments were observed relative to a distinct argument situation (an animate
and an inanimate argument). Interestingly, the effect of the #-distance ap-
peared under such constraining environments where the processing has to go
through a bottle-neck situation. When both arguments are animate, theta dis-
tance influenced the linking and made it more difficult for the comprehension
system to link the arguments to the verb.Thus, after animacy, the second most
important information type in linking is the unmarked argument structure,
which the processing system takes as a reference to initialize linking. Also,
the results of Experiment 3 suggested that even though case marking is infor-
mative regarding the grammatical and semantic nature of the arguments in
Turkish, word-order seems to be the main determinant for the linking proper.

In addition to the ERP experiments, I conducted a corpus count study (Chap-
ter 6). T analysed approximately two thousand sentences in a Turkish language
corpus (METU-Sabanci Turkish TreeBank) in order to investigate the distribu-
tion of definite arguments, animate arguments, the most frequent word-order
options, Pro-Drop preference and subject-preference in Turkish. The corpus
study revealed that most of the sentence-initial arguments (also the ambigu-
ous arguments) turn out to be the subject of the sentence. Thus, frequency
of usage provides an alternative explanation for the subject preference phe-
nomenon. Strikingly, one of the interesting findings of the corpus counts was
that when there are two overt arguments in the sentence, an animate and
definite argument precedes the inanimate argument most of the time. Thus,
corpus counts revealed the most frequent precedence and prominence relations
in Turkish. The animate argument precedes the inanimate argument as well
as the definite argument precedes the indefinite or definite arguments as in:
+animate > —animate and +definite > +de finite.

The corpus counts also showed, however, that it is not always possible to find
frequency-related explanations for all of the on-line linguistic preferences ob-
served in the ERP experiments. Some structures, such as the existence of a
pronoun and case-marked animate and inanimate objects in particular posi-
tions are equally likely to appear in the language, but only the on-line measures
can reveal the high temporal resolution of the differences in the interpretation
of these arguments. Corpus counts can reveal general tendencies in a language,
but it cannot show all of the interpretational aspects of incremental language
processing.

Overall, the thesis contributes greatly to the incremental sentence processing
literature, particularly as it provides more information on the less known verb-
final languages. It brings new evidence supporting the incremental nature
of the linguistic processes where the minimal and economical solutions are
favored. The thesis also puts forward the fine-grained differences derived from
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the processing of the arguments at different levels of referential status, which
may not be easily observed by the off-line and some on-line techniques (i.e.
eye-tracking). Tt provides a topographic, temporal and electrophysiological
map of the processes related to the syntactic, pragmatic and semantic nature
of the arguments. Particularly, it provides evidence for the language particular
and task relevant processes that are reflected in ERPs.

In the theoretical part of the thesis, I start by exploring incremental processing
of language comprehension in Chapter 1. Following this section, I present
a chapter on ERPs and their relevance in linguistic research. Then, in the
following chapter, T continue with a brief introduction to Turkish grammar
to give the reader background knowledge with this language, a language once
described as “sober logic" by the well known American linguist, Sapir (1921)
(Chapter 3).

In the morphosyntactic part of the thesis, T will go through the syntactic
explorations of Turkish by using the ERP method. Experiment 1 is presented
in Chapter 4. Syntactic and pragmatic investigations, which are the main
themes of Experiment 2 are presented in Chapter 5. The corpus study will be
presented in Chapter 6. In the last part of the thesis, semantic explorations are
presented as the main research matter of Experiment 3 presented in Chapter
7.



Part 1

Theoretical Issues






Chapter 1

Language Comprehension and
Incremental Processing of
Sentential Elements

Incrementality can be simply described as composing structures and mean-
ing as the linguistic items appear left-to-right during sentence comprehension
(Crocker, 1994). The general assumption is that there is no reason to delay
the comprehension process which uses the lexical and morphosyntactic rep-
resentations to a great extent. All the lexical, syntactic, morphological and
semantic cues are used instantaneously leading to predictions about the na-
ture of the sentence being uttered. That is because either the lexical material
provides enough bottom-up predictions (projections),! or the cognitive mecha-
nism is favoring some kind of top-down processes revealing the structural and
semantic properties of the following material (see Pritchett, 1991, for opposite
claims). The heuristic and predictive power of the language processor may
ease the comprehension process and aid the comprehender to extract meaning
quickly. On the other hand, incremental sentence processing leads to the par-
tial contruction of the sentence. From the items already being processed, the
comprehension system forms the syntactic, semantic and relational structure
to yield a partial representation of the sentence. Interestingly, and related to

'One example of bottom-up prediction is the left-corner parser, where the category of
the current lexical item is taken as the first symbol in the right hand side of the phrase
structure rule that fits to the current sentential environment. For instance, when the parser
sees “The” in the sentence, it initializes the projection of “Det” category derived from this
lexical item as Det — — > the. This then yields another bottom-up prediction for a noun,
derived from NP — — > Det N phrase rule, because the Det is the first symbol in the right
hand side of the phrase structure. Thus, the first symbol of the right hand side of the rule
projects the higher level phrase structure.
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that, incrementality may also implicitly play a role in theoretical linguistic ap-
proaches, for instance in constituency diagnostics where the new constituent
may be formed while the previous constituent is revised (Phillips, 2003). Incre-
mentality, then, has a major contribution not only to our understanding of the
sentence, but also to the theoretical aspects of linguistic representation. Syn-
tactic preferences are constructed and semantic features are realized without
any delay.

Within the scope of incremental processing, one of the interesting phenomena
of psycholinguistic research is to understand how on-line, continuous composi-
tion of meaning is derived from the component parts of the sentence. This can
be considered the core property of the models of the human sentence process-
ing mechanism. Most sentence processing models derive meaning via thematic
role assignment to the arguments. Thematic roles represent attributes of the
arguments that code features about the event that is represented by the verb.
The verb, as the main determiner of the event and meaning (and the one
which reveals the semantic nature of the event), takes a major role in the se-
mantic derivation. For instance, while the transitive forms of the verbs “eat”
and “feed” in the sentences “Martha ate the sheep” vs. “Martha fed the sheep”
have similar syntactic and logical structures (i.e., the aspectual and temporal
structure of the verbs are similar), how the object of the sentence is influenced
from these actions are very different. In the former case, the “sheep” is the
Theme (be consumed and disappears by the event eventually), in the other
case it is the Beneficiary. Thus, while the syntactic, aspectual and temporal
properties of the verbs bear important properties of the sentence, the semantic
features of the verb for the final comprehension of the arguments must also
be taken into account for the final evaluation of the event. But, this does not
necessitate that the comprehension mechanism should do nothing at all until
the verb emerges, particularly in verb-final languages. Bottom-up projections
may not only predict structural relations, but also project semantic and logical
positions of the arguments with relation to each other. Features like animacy,
case marking and word order may help the comprehension system to initialize
such predictions.

In this thesis, T adopt the hypothesis that the comprehension mechanism es-
tablishes a number of interpretive and formal relations between the arguments
of the verb before the verb is processed in Turkish, in line with the hypoth-
esis developed in the incremental processing literature (Aoshima, Phillips, &
Weinberg, 2004; Bader & Lasser, 1994; Bornkessel, 2002; Kamide & Mitchell,
1999; McRae, Hare, Elman, & Ferretti, 2005). But, T also hypothesise that
establishment of interpretational and formal relations (by using features like
case marking, position or animacy) is not only a hierarchically oriented cue
driven process, but is also required to aid the language comprehension sys-
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tem during linking of the arguments to the verb - especially, for a verb-final
language like Turkish, these types of relations may play an important role in
the linking process that we may not be able to observe in other languages
(languages having verb-second or verb-initial word-order) easily.

How do we derive formal and interpretational relations between the arguments?
Depending on the main emphasis of an approach, deriving such relations be-
tween the arguments may happen in three different ways. In the first type of
models, structure is mapped to meaning; mapping is uni-directional. Char-
acterization of the form, how it combines sub-forms with each other or which
operations it chooses to combine these sub-forms that lead to meaning, depends
on the particular approach we follow. The general trend in this approach is
to use phrasal structures (constituents) or templates. The main goal is to find
principles to combine these structures. Whether these structures are simple
templates, or X structures; or whether these compositions happen to emerge
simultaneously on the current lexical input, or only when the head/verb is
processed, these approaches derive meaning after the successful integration of
the form (Ferreira & Clifton, 1986; Fodor, 1998; Pritchett, 1988).

The second type of approach suggests global interactions of various elements
with the on-line sentence comprehension. This approach takes into consider-
ation all information types (the structure, the contextual and various other
information types like lexical semantic information) to interpret the current
sentential string as well as to make predictions about the upcoming items.
The frequency of usage of these attributes also plays a major role. In most of
cases, a more typical schematic representation of the world is produced (in
some cases with the verb-to-noun or noun-to-verb priming effects) (Ferretti,
Kutas, & McRae, 2006; McRae et al., 2005; Van Berkum, Brown, Zwitser-
lood, Kooijman, & Hagoort, 2005; Vosse & Kempen, 2000). Constraints are
weighted and associative processes take place between the items. In some
other approaches similar to this group of theories, different languages show
different dependencies in the cues (case, word order, animacy etc.) in differing
degrees for sentence interpretation (MacWhinney, Bates, & Kliegl, 1982).

The third group of models of language processing assumes that the procedu-
ral (and systematic) application of syntactic processes exist while semantic
assignments are made. For instance, if the modular architecture between
syntactic (algorithmic) and semantic (interpretational) processes happen to
be more transparent and interactive, these models lead to approaches that
are either parallel (syntactic and semantic components act at the same time
and affect each other simultaneously) (Jackendoff, 2007; Kuperberg, 2007), or
partially parallel (allowing the syntactic or semantic component to take the
lead at particular times during processing) models of parsing (Bornkessel &
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Schlesewsky, 2006).2 Tn the former approach, the semantics (event represen-
tation) of the sentence shows similar structural properties in parallel with the
syntactic structure. Syntactic and semantic composition may intract to aid
each other. On the other hand, the latter approach mainly emphasizes the re-
lational nature of the syntactic and interpretational aspects of the arguments.
In the latest versions of these approaches, most of the syntactic representa-
tions are minimized. Also, in some cases syntactic operations like “movement”
(generally proposed in the mainstream language processing literature) is pro-
hibited. These approaches also differ from the interactionist (and association
based) approaches such that the syntactic and semantic composition happen
in a relational and structural manner, and semantic associations between the
items do not take part in the core sentence processing mechanism. Particularly
in these approaches, the goal is to capture a direct link between structure and
meaning via on-line measures (ERPs), which provide strong temporal resolu-
tion for when and how these relations emerge.

Recent findings in psycholinguistic research suggest that incremental inter-
pretation is handled in a very systematic way where category and constituent
structure initializes the processing and the semantic and relational informa-
tion is handled after this initial, core syntactic check (Friederici, 1999) similar
to the proposals of the uni-directional models. Major contextual and prag-
matic information interacts with the previous information in the later steps of
processing (Gunter, Stowe, & Mulder, 1997, Gunter, Friederici, & Schriefers,
2000).

In this thesis, T assume the theory proposed by Bornkessel and Schlesewsky
(2006), so called the extendended Argument Dependency Model (eADM). This
model has novel representations and processing assumptions brought together
with the language comprehension literature (like generalized roles, prominence
hierarchies). Tt assumes different interpretational and functional attributes
elicited by the linguistic elements (i.e. interpretational-relational attributes
signaled by case information) where the cross-linguistic variation represents
one of the important dimensions. The general frame of the model follows
the previous theoretical approaches of sentence processing (Friederici, 1999;
Gunter et al., 2000; Hahne & Friederici, 1999; Kamide & Mitchell, 1999). That
is, the processes are handled in a serial (hierarchical) order. The assumptions
about the electrophysiological correlates in the initial (category information)
and final processing steps (well-formedness check) of the lexical item are simi-
lar. But, it should be noted that the handling of the interpretational relations,
linking of the arguments to the verb between the initial and final steps, as

2For similar approaches in theoretical linguistics where semantics or syntax can constrain
each other while certain operations are being handled by the language processor see Bresnan
(2000); Pollard and Sag (1994).
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well as how cross-linguistic variations emerging from language specific case,
word order, animacy and agreement information are specified elaborately in
this model. eADM extends its range to multiple languages in which linguistic
diversity becomes the testbed for cross-linguistic generalization. Thus, this
model is the starting point for my exploration of Turkish language processing.

Also note that, eADM is currently still being developed: not only does it con-
tribute to the interpretation of new data coming from varieties of languages,
it also benefits from these new data, continuously updating itself. T will de-
scribe the main principles of the model here. Particulars of this model will
be described in different parts of the thesis whenever detailed information on
syntactic or semantic processing is needed. Briefly, this model assumes that
human sentence processing is incremental, operating on each lexical input in
a principled manner, starting from lexical-category information, leading to
a formulation of relational prominence information between items. It
also brings hypotheses about how argument linking (or the linking of these
relational constructs to the verb) happens. While this model extends its per-
spective to the neuroanatomical correlates of these processes, this thesis will
focus only on the electrophysiological correlates.

There are four properties of eADM that are critical for this thesis. The first
is the minimality that generally applies at the structural and relational lev-
els. Second is the formation of prominence relations and the assignment
of generalized semantic roles by using prominence hierarchies (which are
constructed before the verb and affect linking). The third is the linking mech-
anism that happens at the verb, which is influenced by the logical structure of
the verb and the prominence hierarchies constructed before the verb. The last
one is the well-formedness checking mechanism that applies to each item
after formal and interpretational information is established. These principles
are organized in a hierarchical manner. FEach one applies when a previous
step is completed. They have corresponding ERP components with different
topographical and temporal dimensions.

Now, T will explore these properties in more detail, and use them to explore
the incremental processing in head-final languages such as Turkish. The study
of Turkish can benefit from the research on incremental processing of other
head-final languages.
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1.1 Main Principles of Incremental Processing

1.1.1 Minimality and Sentence Processing

The first property I will discuss is “Minimality”. It states that the language
processing system will favor minimal structures (e.g., intransitive sentence or
minimum possible template/syntactic tree) whenever possible, in line with
the previous proposals made in the literature (Fodor, 1998; Inoue & Fodor,
1995). Case marking or position may or may not reveal information about the
grammatical or semantic role of the argument, but the system always assumes
a minimal structure to initialize the comprehension process.

The general assumption is that there are multiple levels where minimality can
apply. In this thesis, two levels of minimality are important: (a) relational
and (b) structural minimality. For the former, the model proposes that under
a local ambiguity, the initial ambiguous argument is interpreted as the sole
argument of an intransitive relation (an intransitive event in which only one
generalized role (GR), a concept which will be explained below, is expected).
An intransitive structure is one in which there is only a single participant (e.g.
Yusuf slept) and consequently only one GR exists. As this single participant
must be a subject (in languages like German and Turkish), the subject pref-
erence emerges. Thus, relational minimality is a kind of ambiguity resolution
strategy, which provides ways to resolve this situation in a systematic manner.

The second type of minimality is structural minimality. In this case, the
minimum number of overtly stated categories is expected without any further
assumption about their positions in deep hierarchical tree structures. For
instance, if it is possible to drop a subject in a transitive relation having two
arguments, then NP-V structure is preferred over NP-NP-V structure, because
the former has only one argument overtly stated, rather then two.

Thus, as each lexical item is perceived, lexical categorical information is re-
trieved. This information triggers the formation of a template that obeys the
minimal structure. This template does not contain any syntactic or semantic
function of the argument. It only forms the basis of the core structure of the
sentence like NP-V.

An important point of the minimality principle for the thesis is that Turk-
ish represents local ambiguities in which either object or subject reading is
possible. T will particularly investigate this principle under the phenomenon
called subject-preference in Experiments 1 and 2, in which T manipulate local
ambiguities in order to assess what kind of local preferences emerge.
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Subject preference is a phenomenon in which an initial locally ambiguous ar-
gument of the sentence is preferentially chosen as the subject. Ambiguity here
refers to a situation in which the argument has no clear indication (i.e., via
case marking) that it is the subject. Thus, under certain situations, the lan-
guage processing mechanism prefers this argument to be the subject, rather
than the object. As will be explored in detail in Chapter 3, Turkish shows
both subject initial Subject-Object-Verb (SOV) or Subject-Verb (SV) word
orders, as well as the object initial Object-Verb (OV) word order in which
the subject is dropped (and marked on the verb as the number and person
agreement marker). Thus, an initial ambiguous argument has the potential of
being the subject [as in example (2) below| of a sentence or the object of the
sentence via subject drop [as in example (1) below].

(1) Diin pilot gérdiim.
yesterday pilot see-Past-1s
Yesterday (I) saw (a) pilot.

(2) Diin pilot uyudu.
yesterday pilot sleep-Past-3s
Yesterday (the) pilot slept.

In examples (1) and (2), subject preference emerges from relational minimality
on the ambiguous argument “Pilot” in both cases. On the other hand, struc-
tural minimality proposes an NP-V but does not propose any grammatical
function like relational minimality does. When this initial subject-preference
is violated, as in example (1), then a revision happens on the verb from a
subject reading of the initial argument to an object reading of it. On the
other hand, this process does not conflict with the NP-V template, and does
not require any change in this template which was previously proposed by the
structural minimality. Subject-drop still satisfies minimal structure with an
NP-V template.

T will present theories about selecting the initial ambiguous argument as the
subject of the sentence in the following chapters. Evidence for this preference
and the theoretical explanations of why such a preference emerges will be
presented in Experiment 1 (Chapter 4) and Experiment 2 (Chapter 5). I
will briefly give examples and explain what these theories propose. Also, 1
will discuss the Subject-Drop property in detail in Chapter 3 while Turkish
grammar is being presented. On the other hand, the impact of structural
minimality will be shown in Experiment 2 (Chapter 5), when the effect of an
overt pronoun on sentence comprehension is investigated.
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1.1.2 Incremental interpretation on the basis of promi-
nence hierarchies

The second property is related to the formulation of prominence hierarchies.
eADM assumes that the incremental interpretation of arguments takes place
on the basis of verb-independent prominence hierarchies encoding a variety of
cross-linguistically motivated, relational information types (e.g. definite >
inde finite, animate > inanimate, position 1 > position 2) (Comrie, 1989;
Croft, 2003). Tt assumes that the general tendency of languages is to have
arguments which are distinct from each other on many dimensions defined
by these information types. Even before the verb is processed, the language
processing system makes some hypothesis about the relational status of an ar-
gument with respect to the other argument. An argument can simultaneously
be definite, animate, nominative marked and have a higher prominence status
than its co-argument, for instance. Any conflict between these relations leads
to a processing cost [i.e., Position 1 (first argument position) in the sentence is
taken by the inanimate argument while Position 2 (second argument position)
is taken by the animate argument|. Thus, prominence is a relational term, ap-
plying when two arguments exist in the sentence. It is used to define the level
of the argument in relation to its co-argument by using their relative animacy,
definiteness and agreement information.

There are essentially two types of prominence hierarchies, namely those encod-
ing interpretive information and those encoding formal information. Interpre-
tive prominence hierarchies drive incremental interpretation within the eADM.
These are: (a) animacy [Animate > Inanimate (e.g. Doctor > Book)|, (b)
definiteness [Specific/definite > Non — specific/indefinite (e.g. My book
> a book)| and (c) cause [+causer > —causer]. Position [POS1/P0OS2] and
case marking [NOM /ACC)| are used for deriving the formal promience hierar-
chy [+agrt > —agrt]. But note that, in many languages (like German), case
not only plays an important role to construct formal prominence hierarchy but
also interpretational prominence hierarchy (i.e., in general, nominative is given
the higher prominence status while accusative is given the lower prominence
both in formal and interpretational terms).

For English, sentence position provides important prominence information.
The initial argument is always given a higher prominence status. If the lexical
features of that argument do not match with the positional prominence assign-
ment (like if the sentence-initial argument being given a +Agr higher formal
prominence status is inanimate), a conflict arises. One study supporting this
hypothesis comes from Wickerly and Kutas (1999) as is shown in example (3).
The word movie leads to an N400 effect (an ERP effect indexed to the levels of
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semantic and contextual processing, as will be more elaborately investigated
in Chapter 2) relative to novelist before the relative clause is realized.?

(3) The novelist that
The movie that ...

While the interpretation of an argument is dependent on the linear precedence
rules for English, it is generally case marking for German. One study showing
prominence hierarchy mismatch comes from Frisch and Schlesewsky (2001).

(4) ... welchen Lehrer der Zweig streifte.
...Jwhich teacher]|acc [the twig|yoar brushed
“... which teacher the twig brushed.”

In example (4), the noun “the twig" leads to an N400 effect relative to the ani-
mate NP in the same position (following the same accusative NP “the teacher").
The assumption is that the ACC marking assigns a lower prominence status
to the initial NP, thus a “prediction” for a more prominent argument occurs
(since a lower argument cannot exist without the higher argument). The sec-
ond nominative NP is given the higher prominence status via the Nom > Acc
hierarchy. This is an expectancy generated by the language comprehension
system. But, on the other hand, the animacy hierarchy (+Anim > —Anim)
imposes that the animate NP must be higher and the inanimate argument must
be lower in the prominence scale. Prediction towards a more prominent item
and the animacy information of the second NP revealing the less prominent
item conflict, and this expectancy failure leads to an N400 effect.

As this example shows, prominence-based dependencies are established be-
tween the arguments even before the verb is encountered. Interpretive promi-
nence dependencies essentially amount to a minimal interpretation in the sense
of “who is acting on whom.” For instance, the most prototypical interpretation
of B being dependent upon A is that “A is acting upon B," i.e., A causes an
event by which B is affected. By contrast, formal prominence is not primar-
ily used for argument interpretation, but rather used to assign an agreement
attribute to the argument (either +Agr or —Agr).

3Tt is not clear whether the negativity observed in this study is the result of the mismatch
between the prominence status and inanimacy, or purely lexical differences. The authors
interpreted the result as the assignment of the Subject grammatical function to the inanimate
argument, which is a non-prototypical subject. Note that in a similar experiment Ott (2004)
did not observe an animacy difference for sentence-initial case unambiguous arguments for
German. Even though this time the language was German (and typologically different than
English), in both languages, conflict in the prominence assignments is simiar. Thus, it is
not clear whether the interpretational difference about the sentence-initial NPs were for
typological, lexical, or experimental reasons.
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Thus, there are three important aspects of incremental sentence processing that
the model follows: (a) Pre-verbal prominence assignments are semantically
(e.g., animacy) or morphosyntactically (e.g., case) determined, (b) prominence
is relational (e.g., high vs. low in the hierarchy) and (c) relational information
is used for linking the arguments with the verb. These issues will be explored
in Experiments 1 and 3.

One may ask why such prominence relations are favored in languages, or, why
prominence relations do not generally tend to mismatch. For instance, when
an inanimate object appears in the sentence why is an animate subject ex-
pected? One answer comes from the unmarked transitivity hypothesis from
Comrie (1989). According to this hypothesis, the general tendency of world
languages is to have an animate and definite subject, and an inanimate and
indefinite object. This hypothesis puts forward the general tendency, but does
not explain why this is the case. Another answer might be that the number of
incidents we come across in life in which an inanimate entity affects the inani-
mate entity are very few. The general observation is that animate entities act
on animate or inanimate entities. Thus, it is highly possible that prominence-
related predictions may be influenced by experience-based world knowledge.
These explanations take into consideration only the status of the arguments.
On the other hand, prominence relations are also known to play a role in the
definition of the grammatical roles. In a language such as Fore (Scott, 1978),
the animacy hierarchy may strictly determine the who-is-doing-what-to-whom
relation. For instance, if both a human noun and an animate noun exist in
the sentence, the human argument is taken as the one doing the action to
the animate noun, not vice versa. Thus, the main motivation of prominence
hierarchies is to link the argument to the positions of the verb to lead to a
syntactically and semantically well-formed sentence.

Thus, depending on the particular language being processed, the argument
showing formal prominence (i.e., be the +Agr argument) may also be required
to be interpretively more prominent (i.e., be the Agent, animate and definite),
or the two dimensions may be independent of one another (in which the —Agr
argument may be the Agent, animate and definite) (Bickel & Yadava, 2000).
There are cross-linguistic differences in how linking of the arguments to the
verb is handled. In the next section, the nature of the lexical representation of
the arguments, the concept of generalized semantic roles, the relation between
prominence relations and the generalized semantic roles, and how linking of
the arguments to the verb is handled will be investigated.
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1.1.3 Linking of Arguments to the Verb

This property of the eADM proposes that the verb has a Logical Structure
(LS) which is derived from the Aktionsart based classification of the verbs
(Vendler, 1967; Dowty, 1979) following the similar principles of Role and
Reference Grammar (RRG) Van Valin (2005). Aktionsart classification reveals
mainly the aspectual and temporal character of the verb.

In this classification, “state” represents the event implying a state (e.g., “be sick,
be dead”), “achievement” represents verbs implying an instantaneous tempo-
rally bound event (e.g., “to pop, to explode”), “activity” represents verbs im-
plying a dynamic, temporally unbound event (e.g., “to walk, to roll”) (Vendler,
1967). In RRG, verbs are analysed in terms of a lexical decomposition system
in which state [know’(x,y)| and activity [do’(x,|eat’(x,(y))]| predicates are
taken as basic predicates (see Table 1.1). The other verb LSs are derived from
them. On the other hand, RRG introduces operators like DO, BECOME and
CAUSE in order to impove the representational power of the LS. These opera-
tors actually stand for cognitive states that represent intentions, relations and
changes that are triggered by the event (verb).

For instance two possible logical structures of the verb “to melt” can be shown
as follows. In the first example the verb is in the intransitive form; in the
second example it is in the transitive form:

(5) Tce melted:
BECOME melted’(x)
BECOME melted’(ice)

(6) The girl melted the ice.
[do’(x)] CAUSE [BECOME melted’(y)]
[do’(girl)] CAUSE [BECOME melted’(ice)|

The operator “BECOME” shows that a “change” emerged and “x” “became”
melted in the first example. In the second example, the verb is in the causative
form where the external causer “The girl” causes the ice to melt (via heating
or some other method). The CAUSE operator takes precedence and the BE-
COME operator now occurs after the CAUSE with a “y” argument.

Similarly, the sentence “The dog scared the boy" will lead to the LS as follows:

(7) The dog scared the boy.
[do’(x)] CAUSE[feel’(y,|afraid’])]
[do’(dog)] CAUSE|feel’(boy,[afraid’])]

The reason why “dog” takes the position in the scope of the do’ predicate rather
than the position in the scope of the feel’ predicate is because “dog” acts and
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ACTOR UNDERGOER
>
<

Arg. 1st 1st 2nd Arg.
of arg. arg. arg. of
DO of of of pred’

do’ pred’ pred’ (%)

(x,.. (x.y) (x.y)

Table 1.1: Van Valin’ Actor-Undergoer hierarchy

causes a state change for the “boy”. The argument positions are not arbitrary.
The positions of the arguments in the LS are driven by event semantics, not by
their syntactic position or agreement marking. Structural and syntactic prop-
erties are deriven from the semantically derived argument positions of the LS
via a mechanism known as "Argument Linking”. For instance in the examples
above, “the girl” and “the dog” are the subjects of the sentence because they
appear on the left in the .S and they are not as deeply embedded in the .S
as the other arguments.

While the LS (via operators and basic predicates) inherently reveals the lexical-
aspectual roles of the arguments, it does not impose any thematic role (like
a list of thematic roles, e.g., Agent, Patient, Instrument). RRG proposes
that the LS majorly defines the argument positions in syntax. There is a
mechanism called “Linking” between the LS and syntax which is mediated
by the “Semantic Macro Roles” (SMRs). SMRs are “generalizations” over the
arguments’ positions in the LS. They are defined in terms of the arguments’
positions in the decompositional .S of the verb.

There are only two SMRs: Actor and Undergoer.! A core argument in a

sentence is either an Actor or Undergoer, and the other argument, if there is
any, is considered to be the non-macro role argument.

As Table 1.1 shows, in the unmarked linking situation, Actor is assigned to
the left-most argument in the LS, and Undergoer is assigned to the right-most
argument in the LS. eADM defines SMR as Generalized Roles (GRs) and I
will follow the notation “GR” from now on to refer to Actor and Undergoer
generalized roles.

For eADM, constructing a pre-verbal prominence relation actually means to
construct an interpretive (Actor-Undergoer) GR hierarchy between the argu-

4They correspond to what is commonly called ‘logical subject’ and ‘logical object’
(Van Valin, 2005, p.60.). Also, the Actor can be regarded as the external argument which
takes the Agent 6 — role (Chomsky, 1981).
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ments even in the absence of explicit verb-based information (as mentioned in
the previous section). T will call the pre-verbal GR “pre-GR", representing the
outcome of the prominence status of the arguments (constructed via case, ani-
macy, agreement, position and/or definiteness prominence hierarchies). When
the verb is processed, pre-GRs link to the LS. The GR hierarchy coded in the
LS of the verb must map to this pre-GR smoothly. There are two things that
are very important to note: (a) Both arguments (or pre-GRs) are mapped to
the LS simultaneously during linking and (b) case marking and position of the
pre-GRs play a major role during linking.

One hypothesis in eADM is that GR revisions that emerge from the mis-
mach between the pre-verbal and the verbal GR hierarchy should lead to early
positivities. These positivities are “revision” related. One example of GR revi-
sions during argument linking comes from German (Bornkessel, Schlesewsky,
& Friederici, 2002a, 2003):

(8) .....dass der Dirigent den Singerinnen auffillt / dankt.
...that [the conductor|yom [the singers]par is-striking-to / thanks.
“...that the conductor is striking to the singers.”

Pre-GR assignment via prominence hierarchy Nom > Dat is established to
yield Actor — Undergoer GR order. When the Agent-Patient verb danken is
perceived, its LS requires the NOM argument to be the Actor. But, when
the verb aufféllen is perceived, the LS of the verb is activated in the form
of be’(x,[striking-to’ (y)]) where the Undergoer GR should be assigned to the
Nominative argument (because the DAT argument will be the “experiencer”
and will be located in a higher prominence hierarchy). This verb dictates the
revision of the pre-GRs that had an opposite alignment, particularly updating
the NOM argument from Actor to Undergoer, leading to the revision related
positivity (an ERP component which will be investigated in Chapter 2).°

Another assumption in eADM is that, if case is ambiguous then it does not
establish any pre-GR. The relative position of the arguments ( Fagr assign-
ment) determines the expected hierarchical alignment of arguments in the LS
for an unmarked linking (Bornkessel & Schlesewsky, 2006, p.801). The hy-
pothesis is that, in these cases, a word order difference (Object-Subject vs.
Subject-Object) influences the linking process. If word-order deviates from
the unmarked linking option, this leads to an N400 ERP component.

One important hypothesis here is that the LS majorly defines the argument
linking process. Lexical decomposition of the verb only takes into account

5Note that in the current version of the model, dative arguments are considered not to
have GRs, because they are considerd to be the non-macro role arguments as defined in
RRG.
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the LS in eADM. But on the other hand, in the linguistic literature, there
exist a number of different hypotheses for the lexical verb semantics. For
instance some of the theories are thematic role based (Dowty, 1991), others
are decompositional, similar to Van Valin’s (2005) approach (see also Levin
& Rappaport Hovav, 1994), assuming operators (or primitive predicates) like
CAUSE and BECOME. Some other approaches majorly emphasize events and
sub-events in an event structure where complex event type “transition” be-
tween “process” to “state” is important (Pustejovsky, 1991). Some theories
tend to include all these representations at once (Enfelberg, 2000). In general,
event structure (or lexical decomposition) of the argument structure is consid-
ered to be responsible for the linking of the arguments to syntactic positions
(Grimshaw, 1990; Tenny, 1987; Tenny & Pustejovsky, 2000). For instance, in
Grimshaw’s (1990) approach, argument structure of the verb mediates link-
ing between the aspectual and thematic structure of the verb and the syntax.
Only the aspectual structure (causative component) dominates thematic hier-
archy during linking. Supporting evidence for such interactions between the
causative structure and thematic role structure comes from cross-linguistic re-
search (Li, 1995). Thus, argument linking and assignment of syntactic roles
are basically directed by causative (aspectual) prominence information, while
thematic roles play a secondary role in refining comprehension, even though
the thematic hierarchy they provide may be violated by the former one.

The LS may be the main determinant of linking, but it cannot provide all
the lexical verb semantics. In this thesis, I assume that the LS is only one of
the modules in argument structure. I assume that both the LS and thematic
structure constitute the argument structure of the verb. The LS determines
linking, but thematic structure provides semantic features necessary for lan-
guage comprehension, where thematic roles may ease the linking as well as
the comprehension of the arguments. Only under certain situations in which
the LS cannot determine the linking differences, thematic structure defines the
quality of the linking in particular and comprehension in general.

Thus, the argument structure for the verb “scare” will then be taken as follows:

LS Module: [do’(x)| CAUSE|feel’(y,|afraid’])]

Thematic Role Module: scare’ (Agent,Experiencer)

Experment 3 will focus on these issues and the infuence of the semantic and
syntactic factors during the linking of the arguments to the verb.
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1.1.4 Well-formedness Check

The properties mentioned above (word category information, GR assignment,
agreement assignment and linking) are considered core relations in the model.
Core relations are clause-internal dependencies between the arguments or be-
tween the arguments and the verb. On the other hand, similar to the assump-
tions proposed by Frazier and Clifton (1996) and core vs. non-core distinc-
tions proposed by Van Valin (2005), eADM assumes that there are non-core
information structures like prosody, plausibility, word knowledge, frequency
of occurence and semantic updating. For instance, relative clauses are in the
non-core relation category and they display different properties than the core
relations. eADM proposes that core and non-core properties combine in the
later steps of the parsing process. Any problem (e.g., a sentence bearing a
pragmatic violation) will lead to a late positivity in the ERPs. (Note that this
type of late-positivity is different than the early positivities which are asso-
ciated with the GR revisions as mentioned above.) One important thing to
note here is that core and non-core processes happen in parallel, but temporal
position of where this information is combined and evaluted is observed in the
late time windows (corresponding to the 600-1000ms time window) in ERPs.
Well-formedness will be the topic of Experiments 2 and 3.

In the next chapter, I will introduce ERPs in psycholinguistic research. T will
define widely known and agreed upon ERP components which are affiliated
with a number of linguistic functions. My main goal will be to provide basic
information of how the ERP method can be used to extract most of the mean-
ingful comprehension related functions of the human brain during incremental
processing of a sentence.






Chapter 2

Event-Related Potentials in
Psycholinguistic Research

Event-related potentials (ERPs) are voltage fluctuations in the electrical activ-
ity of the brain that are associated in time with some physical or mental event
(Picton et al., 2000; Rugg & Coles, 1997). This electrical activity occuring
in the brain may be directly related to an external event (exogenous) and/or
may be driven by the internal mental states emerging as a combination of
the properties of the event and the cognitive state of the brain (endogenous).
These activities can be detected by sensitive electrodes that are placed on the
scalp. The most common belief about the origin of the ERPs in the brain is
that they originate from the summed post-synaptic potentials of thousands of
synchronously activated pyramidal cells in the neocortex (Kutas & Federmeier,
2000; Kutas, Van Petten, & Kluender, 2006).

Electrical voltage is the result of the electrical potential difference between
two points in space. Like a simple battery, this potential is the result of
the negative and positive charges which create an electrical tension between
these points. Thus, during the measurement of the electrophysical activity
from the scalp, the voltage we observe on a particular electrode is actually
the potential difference between that electrode and the reference electrode we
choose. In language research, the reference electrode is generally placed on
a location where the electrical potential is not very high. One such position
is the mastoids (area behind the ears). In the experiments in this thesis, the
reference electrode was always the left mastoid during ERP recordings (but
then also re-referenced with the right mastoid off-line). It is important to keep
in mind that when the results of different ERP experiments are compared,
special attention must be given to which reference electrode was used (or what
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Figure 2.1: EEG activity obtained from each trial is averaged over aoll trials to yield
a corresponding ERP waveform. ERP components are labeled as LAN, N400 etc.
depending on their polarity, peaking time, or scalp location.

the final re-referencing status is). This information may dramatically influence
the spatial distribution of the ERPs.

As can be seen in Figure 2.1, the electrical potential measured from the scalp
is converted from analog to digital form (to be recorded in the computer)
and also amplified to yield a stronger signal. This raw form is called electro-
encephalogram (EEG). Raw EEGs can be used to diagnose certain mental
problems, for instance, by observing a very deviant and sharp EEG activity.
These raw EEGs may not only be related to a particular task or stimulus, but
related to the neurological activity produced by a neurological problem in the
brain.

In order for the raw EEGs to gain a functional interpretation about the per-
ceptual and cognitive tasks at hand, they are evaluted via many different tech-
niques. For instance, EEGs can be measured for each trial, and then filtered
and averaged over all the trials of the experiment. This gives a time-locked
activity plot which is the result of the collection of the similar types of elec-
trophysical activity observed for all the trials at particular time points after
stimulus onset (Figure 2.1). The term “ERP” is generally associated with this
type of analysis. The basic assumption in this technique is that the averaging
will help to filter out the background activity which is regarded as noise. Av-
eraging will help to extract the signal from this noise. The resulting ERP form
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after the averaging will be the one which is associated with cognitive functions.
This type of ERP component yields the plots showing the voltage change as a
function of time. For instance, in Figure 2.2, the amplitude change in the ERP
component termed N400, which is influenced by the experimental condition,
can be seen in the voltage-time plot.

A Low constraint B High constraint

baseball

—... football

0 400 800 ms 0 400 800 ms

“Eleanor wanted to fix her visitor some “He caught the pass and scored another touchdown.
coffee. Then she realized that she didnt There was nothing he enjoyed more than a
have a clean...” good game of...”

Figure 2.2: The interaction of memory organization and contextual constraint. The
low-constraint condition is in column (A) and the high-constraint condition is in
column (B). (Adapted from Kutas & Federmeier, 2000.)

Another technique is the one where potential fluctuations are assumed to be the
result of the simultaneous superposition of many sinusodial brain waves. This
approach assumes that particular frequency components of these EEG waves
are more influenced by the task (either change their amplitudes or phases),
and one can examine correlations between these frequency components and the
cognitive task at hand (Bagar, 1980). Note that in this approach, background
brain activity is not noise, but rather regarded as the complementary part of
the cognitive processes. In Figure 2.3, such a plot generated with amplitude-
frequeny dimensions can be seen. Similarly, one of the common ways to analyse
EEG in this category is to plot the amplitude of particular frequencies onto the
time axis for each trial, and then average the ampitude-frequency-time charac-
teristics for all the trials. This approach gives the frequency-time plots of the
activity for that particular event, and may be used to extract the underlying
electrophysical components of the cognitive task. In general, it is possible to
define trial-to-trial differences with this method.

Thus, there are multiple ways to extract meaningful changes in the EEG ac-
tivity. Researchers have been exploring how these EEG changes can reflect
the most meaningful correlations with the cognitive functions attributed to
the task. In the thesis, I use voltage-time analysis which is a very common
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Figure 2.3: Amplitude-frequency change for a face recognition paradigm. When people
see an unfamiliar face, the amplitude of the waves with frequencies between 15-30 Hz
increases. (Adapted from Ozgoren et al., 2005.)

and well-know approach in psycholinguistic research. The ERP measurement
locked to the onset of the critical stimulus will be averaged over the trials
and over the participants to yield a grand average of the ERPs. Then, this
ERP form will be compared with the ERPs derived for the control conditon
to see the influence of the stimulus on the experimental condition (how the
peaks, polarity, location and time of the activity change by the experimental
conditions).

ERPs are informative via four main dimensions. The first is the temporal
dimension where the exact time of the electrical fluctuation can be measured
with high precision. The second is the spatial distribution of the activity.
Even though the exact brain location of the activity cannot be detected (via
the inverse problem, stating that there might be multiple sources of the ac-
tivity observed on the scalp and that ERPs are not powerful enough to verify
information with respect to locating the electrophysical sources in the brain),
ERPs provide a spatial dimension at least on the scalp that can be correlated
with the cognitive functions attributed to the brain systems. The third di-
mension is the polarity. Since ERPs are relative electrical potential measures,
any measurement on any of the electrodes can either be positive or negative.
Lastly, ERPs provide amplitude information, such that the amount of any de-
viation from a control condition may be informative about the difficulty of the
cognitive process (as can be seen in Figure 2.2.)

In most cases, these dimensions are used to name or define a component.
For instance, as it will be shown in the following figures, a negative polarity
peak having an amplitude increase around 400ms in the centro-parietal scalp
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region is generally named N400 (N stands for negative, and 400 stands for
the time in milliseconds from when the component peak emerges after the
stimulus onset). Under some cases, a component can be named by the position
of its peak relative to the other peaks. For instance, P2 means the second
positive peak coming after P1, and N2 is negative peak coming after N1. In
psycholinguistic research, the general convention is to name the location or
the polarity first, then the time window the ERP deflection emerges. For
instance, P600 means the positive deflection emerging around and after 600ms
stimulus onset. Generally P600 emerges at the centro-parietal region of the
scalp and has a broader distribution, but location information is not coded
in this name overtly. On the other hand, another component, Left Anterior
Negativity (LAN) is totally derived from the topography of the component.

The most important question is to ask what is the definition of a component.
A component does not have to be a peak. Any deviation from the reference
condition may be regarded as a component as soon as it can be correlated with
any of the cognitive factors under investigation.

2.1 Modeling Language Comprehension with
ERPs

The finding of the close correlation between ERPs and cognitive processes
dates back to the beginning of the 1980s (Bagar, 1980; Kutas & Hillyard, 1980,
1984). As can be seen in Figure 2.2, one of the first ERP correlates of cogni-
tive processes revealed a direct correlation between the amplitude of the N400
component and the semantic fit of the word expected during sentence compre-
hension. In this study, sentences were sorted into constraint categories based
on the cloze probability of the expected exemplar. An item’s cloze probability
is defined as the percentage of individuals who continue a sentence fragment
with that item in an off-line sentence completition task (Taylor, 1953). Low
constraint sentences (A) had best completions with cloze probabilities under
75%, whereas high constraint sentences (B) had best completions with cloze
probability 75% or higher. Thus, high constraint sentences tended to lead
individuals to strongly expect a single completion (or a set of features that
strongly associate with that item), whereas expectations in low constraint sen-
tences were weaker and more variable (possibly there were not many expected
features). N400 amplitudes to expected exemplars (solid lines) and between-
category violations (dotted lines) did not differ as a function of constraint. The
response to within-category violations (dashed lines), on the other hand, was
significantly smaller (more like the response to expected exemplars) in high-
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Figure 2.4: The three language related components in the ERP: (A) N400, (B) very
early left-anterior negativity (ELAN), and (C) P600. Shown are average ERPs for
the semantic- and syntactic-violation condition at selected electrode sites. Solid lines
represent the correct condition, and dotted lines the incorrect condition. (Adapted
from Friederici, 2002.)

1

constraint contexts than low. This finding suggests that linguistic expectancy
does not solely look for a particular item, but an item that can easily integrate
with the previous context by providing necessary semantic features (Kutas &
Federmeier, 2000).

Since the time the N400 component was found as an ERP correlate of se-
mantic memory during sentence comprehension, multiple components related
to language processing have been discovered. Three widely used components
are the Early Left Anterior Negativity (ELAN) (Hahne & Friederici, 1999),
the Left Anteror Negativity (LAN) (Coulson, King, & Kutas, 1998), and the
Late Posterior Positivity (P600) (or Syntactic Positive Shift-SPS) (Osterhout
& Holcomb, 1992; Osterhout, 1997). They have been used as ERP evidence for
the language processing models proposed. ELAN occurs during an early time
window (between 100-300ms) in left-frontal electrodes, LAN occurs between
300-600ms in frontal electrodes, and a late centro-parietal positivity, termed
P600, occurs between 600-1000ms in centro-posterior electrodes.

In Figure 2.4 these components can be seen together with N400. Generally, ear-
lier interpretations of these components suggested that they are related purely
to the syntactic processes of language. For instance, experiments showed that
ELAN is correlated with rapidly detectable word-category errors (Hahne &
Friederici, 1999; Hahne & Jescheniak, 2001) as well as function words (articles
and prepositions) relative to content words (nouns and verbs) (Neville, Mills,
& Lawson, 1992). On the other hand, LAN is generally correlated with mor-
phosyntactic errors (Coulson, King, & Kutas, 1998; Gunter, Stowe, & Mulder,
1997; Gunter, Friederici, & Schriefers, 2000; Osterhout & Mobley, 1995).
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Figure 2.5: Thematically repairable sentences on the left (A) and non-repairable
sentences on the right (B). ERPs for repairable sentences elicited P600 and the non-
repairable ones did not. (Adapted from Kim & Osterhout, 2005.)

Early investigations of the P600 component showed that this component cor-
relates with outright syntactic violations, with sentences that require syntactic
revision, and with processing of syntactically complex sentences (Hagoort &
Brown, 2000; Kaan, 2000; Osterhout & Holcomb, 1992; Osterhout & Mob-
ley, 1995) and varies as a function of both the semantic and syntactic factors.
These findings suggested that P600 reflects an interaction of multiple factors
in the late time-window (Gunter et al., 2000). Recent neurocognitive evidence
also suggests that late positivities are related to the thematic and semantic
relations in which such relations are evaluated and reanalysed (Kim & Oster-
hout, 2005; Kolk, Chwilla, van Herten, & Oor, 2003). In these studies, the
sentence contained reversible or thematically repairable sentences even though
the inital form of the sentence includes a semantically ill-formed structure (as
can be seen in Figure 2.5).

Since the late positive components are related to multiple information types,
the interaction of semantic, thematic and syntactic constraints in the late
windows led the researchers to treat P600 (or late positivities in general) as
a well-formedness component (which checks and repairs the mistakes in the
form or the meaning) (Bornkessel & Schlesewsky, 2006; Friederici, 2002), or a
cognitive monitoring component (Van Herten, Chwilla, & Kolk, 2006) where
conflicts are monitored and resolved.
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Figure 2.6: Average ERPs for the syntactic violation (A) and the combined wviola-
tion (B). Solid lines represent the correct condition, and dotted lines the incorrect
condition. (Adapted from Friederici, 2002.)

To give a better idea about how different components may interact and lead
to different functional interpretations in the language processing models, T
selected an example from Friederici, 2002. As mentioned above, ERPs (and
possible components) can be correlated with the functional interpretations. For
instance, the electrophysiological relation between ELAN, N400 and P600 is
taken as evidence supporting the three-phase neurocognitive model developed
by Friederici (2002). In Figure 2.6, the ELAN, N400 and P600 components
are presented together.

When a word-category violation, usually reflected by ELAN, and a semantic
violation, usually reflected by N400, are combined in one target word, only
ELAN is observed (Friederici, 1999; Hahne & Friederici, 1998). The absence
of N400 in double-violation conditions is interpreted by Friederici (2002) as
the outcome of the linguistic process where the target word is not semantically
integrated if it had not already been categorically integrated into the sentence.
This finding indicates that syntactic structure building precedes semantic pro-
cesses. On the other hand, when combining a morphosyntactic violation (e.g.
syntactic gender), usually reflected by LAN, and a semantic anomaly usually
reflected by N400, both ERP components are present and independent of one
another. In this condition, the amplitude of the P600 varies as a function of
both the semantic and syntactic factors, thus suggesting an interaction between
these factors in the late-time window.
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Statistical distribution, like the frequency of the items used in the experiment
(and items in the corpus of the language at hand), or domain general principles
like the constraints of (working) memory, or the context in which the linguistic
process is achieved may influence the ERP components in differing degrees.
Sometimes, the experimental task may lead to a different waveform than when
another task is used (Hahne & Friederici, 2002). Thus, the important point
here is to consider all these effects when a component analysis is made.

2.2 Examination of Verb-Final Structures via
ERPs

Apart from a number of investigations [see Aoshima et al. (2004); Bader
and Lasser (1994); Bornkessel and Schlesewsky (2006); Kamide and Mitchell
(1999)], theoretical and experimental studies on the incremental processing of
the verb-final sentences (clauses), particularly studies using ERPs, are very
limited. These studies generally showed that before the verb is processed, on
the locally ambiguous part of the sentence, the language processor makes par-
ticular syntactic decisions which are disambiguated (corrected or disconfirmed)
later on. Such findings are presented as supporting evidence for incremental
sentence processing.

On the other hand, as mentioned above, most psycholinguistic studies using
ERPs investigated paradigms in which either syntactic or semantic violations
were used. Also, in many cases local ambiguities are used to diagnose linguistic
preferences.One such study in which ERP related components in the verb-final
clauses are investigated in a non-violational paradigm comes from Bornkessel
et al. (2003). The authors found an early positive ERP component, which
they interpreted as a unique component of thematic revision. As mentioned in
Chapter 1, the hypothesis is that pre-verbal generalized role (pre-GR) asssign-
ments need to be changed on the verb, because the verb requires these roles
to be in the opposite manner in the LS. The example given in Chapter 1 (8)
is repeated as (9)below:

(9) ... dass der Dirigent den Séngerinnen auffillt / dankt.
...that [the conductor|yon [the singers]|par is-striking-to / thanks.
“..that the conductor is striking to the singers."

The hypothesis is that the incremental pre-verbal GR assignment via promi-
nence hierarchy Nom > Dat is established to yield Actor — Undergoer GR
order. When the Agent-Patient verb danken is perceived, its LS requires the
NOM argument to be the Actor, but when the verb auffallt is perceived, the
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Figure 2.7: Positive ERP deviation observed for the dative-object experiencer verb
vs. active-object experiencer verbs. (Adapted from Bornkessel et al., 2003.)

LS requires the NOM argument to be the Undergoer. GR revision of the
Macro role of the Nom argument (from Actor to the Undergoer role) leads
to the revision related processing cost. The positivity that emerged on the
object-experiencer verb vs. the active verb is shown in Figure 2.7.

In this thesis, I will examine such ERP components in sentences without any
syntactic and semantic violations. Any difference between the minimally dif-
fering conditions will reveal both the processing related differences as well as
the parsing preferences. Incremental processing will require certain predictions
and constructions to be made, and different constructions in the sentences will
trigger different compositions and interpretations. For instance, as it will be
explored in Experiment 2, the presence or absence of a pronoun may not greatly
differ when it comes to the final interpretation of the sentence in Turkish, but
comprehension processes as well as the processing costs related to the non-
minimal usage of this item may interactively contribute to the deviation of the
ERPs. These deviations may reveal clues about incremental language process-
ing which take into account all varieties of information types. This provides
observations which are not possible with off-line measures.

Particularly, T will examine components emerging in three time windows. The
early time-window (around 150-300ms) is generally associated with early posi-
tivities related to thematic role switching, category violations, template forma-
tion and structural violations. The second window is the one around 300-600ms
and bears the components related to thematic hierarchy problems, semantic
expectancy violations, infrequency, thematic role assignment problems and
prominence conflicts, morphosyntactic and agreement violations. The third
window is the late time-window (around and after 600ms) which is generally
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considered to be the temporal region associated with syntactic reanalysis, task
related factors, well-formedness check, conflict monitoring, and the general
problems in combining all sorts of information derived from semantic, syntac-
tic, language general and particular domains. 1 assume the existence of quite
different processing components for each time window acting in an ordered
manner. During the presentation of the experimental findings, T will present
a number of different interpretations of the ERP components related to the
hypothesized language processes derived from previous studies.

In the next chapter, I will introduce the basics of the Turkish language that
are relevant for the thesis. As a verb-final language, Turkish provides fine
grounds for inspecting incremental processing via ERPs. It is possible to de-
tect multiple syntactic, semantic and pragmatic factors that influence sentence
processing on-line, even before the verb is processed. The syntactic and se-
mantic preferences in Turkish will then be linked to the ERP findings in the
consecutive chapters. Finally, interpretations will be connected to the corpus
counts and other cross-linguistic ERP studies.






Chapter 3

A Brief Investigation of Turkish

My goal in this chapter is to give a brief introduction to the Turkish language;
especially the properties that are relevant for the thesis. I will start by explain-
ing Turkish morphosyntax. Effects of pragmatic and semantic constraints, as
well as effects of case marking on word order will follow. Then I will extend
these arguments and investigate how subjects and objects in Turkish behave
in different environments.°

How and why certain positions in a sentence must be occupied with partic-
ular (grammatical) constituents is an important issue for the understanding
of incremental sentence processing and the processing of arguments in an on-
line fashion. The working hypothesis of this thesis is that the pycholinguistic
preferences are not only influenced by language general preferences — assum-
ing there are such preferences — but also language specific preferences. Thus,
understanding the basic disribution of the syntactic forms in a language will
be an essential part of identifying the underlying cognitive/psycholinguistic
processes of language processing.

Below, T outline the particulars of the Turkish language which will be use-
ful to examine conflicting and overlapping properties with other languages.
These properties (like subject-drop, case marking) will then be investigated
as the main factors that represent language particular constraints which may
influence/reveal universal parsing mechanisms.

8For more details about Turkish grammar, I would like to recommend Erguvanli (1984),
Knecht (1986) and Kornfilt (1997).
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3.1 Preliminaries of Turkish Morphosyntax

Turkish is a Subject-Object-Verb (SOV), verb-final language which has exclu-
sive suffixing with postpositions (agglutinative) as in example (10):

(10) Ali eve gitti.
Ali house-DAT go-Past-3s
Ali went to the house.

Turkish has a Nominative-Accusative case system in which subjects are marked
with the Nominative (Null) case and direct objects are marked with the ac-
cusative (-acc) case. Note that oblique (indirect) objects (generally used by
prepositions in some languages like English, e.g., “in the house” or “at the
beach”) are used with other cases. For instance in the example above, “house”
is an oblique object marked with the DAT case yielding the meaning “to the
house.”

The treatment of case is somewhat ambiguous in Turkish. As will be elaborated
below, -acc case is a by-product of (and related to) specificity and word order.
It is not obligatory to mark an object with the -acc case unless it is specific.
On the other hand, oblique objects cannot be caseless, the meaning of the
sentence cannot be driven otherwise.

There are six cases in Turkish, which occur as postpositional suffixes: Ac-
cusative (-yI), dative (-yA), ablative (-dAn), locative (-dA), genitive (-In) and
nominative (Null element/Bare NP). The letter “y” is used to combine words
ending with a vowel to a suffix that is starting with a vowel. “A” and “I” stand
for the vowels (a,e) and (1, i) respectively to make the word obey the vowel
harmony.

Finite verbs are inflected for tense and agree with their subjects in person and
number. Tense preceeds the person and number agreement like in (11) and
(12).

(11) Ben gittim.
I go-PAST-1s
I went.

(12) Sen gittin.
You go-PAST-2s
You went.

Subject pronouns and their corresponding agreement markers that attach to
the predicate are shown in Table 3.1.
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Subject Pronoun -Agr marking
Is  Ben (T) -(Dm
25 Sen (You) -(On
3s O (He/She) —¢
lp Biz (We) -(Dk
2p  Siz (You) -(I)nlz
3p Onlar (They) -(Dlar/—¢

Table 3.1: Subject pronouns and their corresponding agreement markers.

3.1.1 Pro-Drop

In Turkish, pronouns can be dropped if the pragmatic context is available and
when the subject is non-emphatic (not emphasised). Especially first and sec-
ond person non-emphatic subject pronouns delete freely in the ‘out-of-the-blue’
context, e.g.,, in the first utterance of the discourse. This is the phenomenon
known as Subject-Drop or Pro-Drop as in (13) vs. (14).

(13) Ben Istanbul’a gittim.
I Istanbul-DAT go-PAST-1s
I went to Istanbul.

(14) istanbul’a gittim.
Istanbul-DAT go-PAST-1s
(T) went to Istanbul.

In (13), there is a subject-object-verb (SOV) order. In (14) the word order is
object-verb (OV). Since person and number become apparent at the end of the
predicate, comprehenders can directly understand the ‘Actor’ of the event (like
in “yazdim” “write-Past-1s”) or the ‘Undergoer’ (like in “diigtiim” “fall-Past-1s")
without any need for an overtly occuring grammatical ‘Subject’.” Morpholog-
ical marking, in that regard, signifies syntactic and semantic elements of the
sentence directly.® Genitives can also be dropped if they are non-emphatic.’

Thus, Pro-Drop is a very common option in Turkish. How Pro-Drop (OV) or-
der and canonical (SOV) order interact represents a unique situation, because

“The concepts Actor and Undergoer refer to Semantic Macro Roles (Van Valin, 2005) as
shown in Chapter 1.

8As we will see in the next section, the pragmatic “Topic” is generally the subject and
occupies the sentence inital position. It is important to note that sentences bearing two
overt arguments are the ones which generally obey this criterion; the first argument being
the topic and the second one being the focus.

9In the examples below, the noun “araba” (car) takes -(I)m suffix to agree with the
possesor first person singular (1s):
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SOV order imposes subject initiality, while pro-drop (OV) imposes object ini-
tiality. This issue will be investigated in the next sections of the thesis and it
will form the main question of Experiment 1.

3.1.2 Word Order and Argument-Argument Relations

Argument interpretation and pragmatic resolution of the sentence are very re-
lational in Turkish; for instance, the processing system can only understand
that the sentence initial subject is dropped after the next elements are pro-
cessed. That is, during incremental processing, the status of the first NP is
ambiguous in many times in many dimensions (sentence structure; OV vs.
SOV, pragmatics; definite vs. indefinite). One has to see the next items in
the sentence to understand the grammatical and/or referential status of the
argument.

At this point, it is essential to define two main positions in a sentence: the left-
adjacent pre-verbal position will be called the wverb-neighbouring position and
the position where the NP is located further away from the verb will be called
the verb-distant position. From now on, T will use these names to distinguish
the particular positions of the sentence.'®

In example (15), the noun “kitap” (book) is in the verb-distant position. In
example (16), it is in the verb-neighbouring position. In both cases it is the
object:

(15) Kitab1 doktor okudu.
Book-ACC doctor read-Past-3s
The doctor read the book.

e Siyah araba.
Black car
Black car.

e Benim siyah arabam.
1s-GEN-1s black car-POSS-1s
My black car.

e Siyah arabam
Black car-POSS-1s
(My) black car.

1°Tn many of the sources on Turkish languages the term “sentence initial NP” somehow
overlaps with the “sentence initial NP in a sentence with two arguments.” Most of the time,
the pro-drop phenomena is left unnoticed in studies on Turkish (Erguvanli, 1984; Slobin
& Bever, 1982). T believe that this phenomena should be given more weight not only in
language acquisition but also language comprehension.
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(16) Doktor kitab1 okudu.
The doctor book-ACC read-Past-3s
My mother read the book.

As these examples show, Turkish has flexible word-order under certain circum-
stances. These situations will be investigated elaborately below.

3.1.2.1 Default Word-order

In Turkish, when morphological case marking clearly signifies the grammatical
object, there is high degree of word-order freedom. If the arguments clearly
reveal their syntactic function via case marking, almost all word order combi-
nations become possible. But, while Turkish seems to have highly flexible word
order due to the morphological features, word order is actually constrained in
many instances in which case marking disappears. Under such constraints, the
only possible word order becomes SOV (Erguvanli, 1984). When the NPs are
not marked, word order falls into a default SOV order and it is grammatical-
ized in that way. Note that the star in the following examples indicate that
the sentence is ungrammatical:

(17) Mutuluk huzur getirir.
happiness peace-of-mind bring-AORM
Happiness brings peace of mind.
*xPeace of mind brings happiness

(18) Huzur mutuluk getirir.
peace-of-mind happiness bring-AOR
Peace of mind brings happiness.
xHappiness brings peace of mind
(Erguvanl (1984), p. 5)

On the other hand, a question may arise whether the semantic nature of the
NPs influence SOV preference under such conditions, for instance, if NPs have
distinct conceptual /semantic representations (e.g., one NP being more agen-
tive and animate and the other more likely to be the theme and inanimate).
The basic assumption here is that, semantic prominence and word order may
interact and comprehension may become more complex particularly when the
animate NP emerges in the second position of the sentence. But actually, SOV
word order seems to be preserved even under such cases:

1 Aorist refers to wide-tense and it is very close to Simple Present Tense in English. Tt is
used to express habitual action, or to express an idea that is generally accepted as true. It
can cover action in the past, the present, and the future.
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(19) Toplumsal bask: diktatorler yaratir.
Social pressure dictators create-AOR
Social pressure creates dictators.

? Dictators create social pressure.

3.1.2.2 Word-Order Flexibility

The linear ordering of the elements and their variations serve pragmatic pur-
poses such as signaling the topic or distinguishing between old and new infor-
mation. For this reason, Turkish can be classified as a Pragmatic Word Order
type (Thompson, 1978).

Generally, semantic features, like animacy or definiteness of the arguments,
play a crucial role in word order flexibility. Before I describe these factors in
the next section, there are two structures that I want to mention: topical-
ization and extraposition. Topicalization corresponds to S/O inversion'? and
extraposition corresponds to the cases in which subject and object are inverted
with respect to the verb (Hankamer, 1971):

Topicalization:

(20) Masay1 kadmn kirdi.
Table-ACC woman break-PAST-3s
The woman broke the table.

Extraposition:

(21) Kadin kirdr masay1.
Woman break-PAST-3s table-ACC
The woman broke the table.

While these structures are different on the surface, they may have a similar
pragmatic interpretation. For instance “the woman” in both of the examples
is emphasized, but in extraposition it feels like both the subject and the verb
are emphasized. Note that topicalization or extraposition are defined with
relation to the other elements in the sentence. That is, it is not clear whether

12Sometimes this phenomenon is called contrastive focus in which the definite subject is
in the focus position:

° istanbul’a ben gittim.
Istanbul-DAT 1s go-PAST-1s
I went to Istanbul.

'3Underlining shows the focused element.
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the sentence involves topicalization, pro-drop or extraposition until the verb
or the other arguments are processed. Thus, they bear local ambiguity with
respect to pragmatic, syntactic and semantic dimensions. Pragmatic resolution
of the arguments may happen not on the argument itself, but later in the
sentence, when the relational status of that argument to the other arguments
becomes clear.

Assuming there are two arguments in the sentence, the natural flow of in-
formation is generally: Known > Unknown, Specific > Non-specific, with a
Subject > Object order. These pragmatic and syntactic prominence hierar-
chies (with a precedence relation) play a major role in the interpretation of a
sentence. Throughout the thesis the existence of the similar hierarchies will
be investigated.

The first prominence hierarchy I showed here is the formal prominence hi-
erarchy 4+agr > —agr which emerges in SOV order. In the next section I
will investigate other promince relations in Turkish. How these hierarchies
interact with each other and how incremental processing happens within these
processing constraints constitutes one of the major frames of the thesis.

3.1.3 Specificity, Definiteness and Referentiality in
Turkish

In this section, I will describe the effects of definiteness, specificity and refer-
entiality on word order (and vice versa) in detail. T will analyse the syntactic
functions Subject and Object in the verb-neighboring and verb-distant posi-
tions via their degrees of referentiality, animacy and specificy. For instance we
will see that the same entity we refer to may take different case marking and
sentence position depending on its grammatical function. For each of the two
sentential positions presented above, I will investigate the subject and object
functional roles seperately.

3.1.3.1 Basics

Since semantics and pragmatics are two major contributors to Turkish morpho-
syntax, concepts like referentiality and specificity must be clearly defined.!! Tn

'4In this section, the phenomenon known as ’Specificity’ will be taken as an independent
semantic phenomenon. Specificity will be taken as an element independent of the scope
approach proposed by some linguists (Fodor & Sag, 1982) and will be analysed as a functional
component in the syntax.
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English, specificity is asumed to be marked only with adjectives such as “cer-
tain” like “a certain car”. Indefinites without such adjectives (like a chair, one
car) can be interpreted either as specific or non-specific. They are ambiguous
with respect to specificity (Eng, 1991, p. 4-5). On the other hand, in Turkish,
“NPs in certain positions” are always (or should be) unambiguous with respect
to specificity if they are the core arguments of the sentence.

For instance in the examples below, the same noun “kitap” (book) can have
different levels of meaning in the same sentential context with different levels
of referentiality.

Definite reading of the object “book”

(22) Ben kitab-1 gordiim.
I book-ACC see-PAST-3s
I saw the book.

Indefinite non-specific reading of the object “book™

(23) Ben bir kitap gordiim.
I a book see-PAST-3s
I saw a book.

Indefinite specific reading of the object “book™

(24) Ben bir kitab-1 gordiim.
T a book-ACC see-PAST-3s
I saw a certain book.

In each of these examples, the speaker intends to give a different “view” about
the item “book”. Speaker and hearer share a certain amount of information
about the world (in these examples it is the information about the book) and
the speaker generally conveys a certain degree of information for the hearer
to perceive the entity talked about. For instance in example (22), “the book”
implies that the entity is specific and definite; speaker and hearer know which
book it is. -(y)I (accusative) marking is used in Turkish to mark this specific
entity. On the other hand “a book” in example (23) is just any book among a
number of books. While the speaker may know what particular book he/she
means, the hearer does not need to know the details about the book. It takes
the bir (indefinite) marker, corresponding to “a” in English. As these examples
show, the speaker can change the level of reference (and the level of information
to be shared by the hearer) by using case and/or an article.

On the other hand, sometimes the entity is inherently specific, and the speaker
does not have any freedom to make it less specific (or less important) for the
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hearer. He cannot change the level of referentiality. For instance in the example
below, “my father” is inherently specific and it refers to a particular person.
Speaker and hearer would acknowledge that this entity is specific and should be
treated properly. Note that, now the speaker cannot use “my father” without
-(y)I marking:

Definite reading of the object “my father™

(25) Ben baba-m-1 gérdiim.
I father-GEN-1s-ACC see-PAST-3s
I saw my father.

Indefinite non-specific reading of the object “my father" is not possible and it
is ungrammatical:

(26) * Ben baba-m gordiim.
I my father-GEN-1s see-PAST-3s
* | saw my father.

These examples reveal that specificity, referentiality and case marking are
closely related in Turkish. Inherent definiteness of an item may trigger case
marking automatically, while in many other instances, the speaker’s intention
as well as sentential position and grammatical function of the argument de-
termine specificity and case. Thus we can list five factors that are closely
interacting in Turkish:

1. Morphological marking

2. Grammatical function

3. Sentential position

4. Intention of the speaker

5. Inherent semantic features of the entity referred

I will briefly describe these interactions below. My main emphasis will be
given to caseless and accusative case marked objects as well as subjects, in
verb-neighbouring and verb-distant positions.

3.1.3.2 Definition of the Referentiality Scale

Erguvanh (1984) defines referentiality and specificity as follows:

“The relationship between a linguistic expression and the object
it stands for in the world is that of reference. There may, then
be a referent, an object of the linguistic expression stands for — in



48 CHAPTER 3. A BRIEF INVESTIGATION OF TURKISH
Referential Non-
Gram. Function Definite Indefinite referential
Specific Non-Specific
. sg. - bir NP bir NP —¢
Subject pl. —1Ar —1Ar
. . sg. —(y)I bir NP —(y)I | bir NP (—(y)I) —¢
Direct Object pl. | —1Ar —(y)1 1A —(y)T
. . sg. —CASE bir NP —CASE | bir NP —CASE | NP —CASE
Oblique Object | 7| |\, asE “1Ar —CASE

Table 3.2: The specificity hierarchy in Erguvanli (1984). “sq.” means singular, “pl.”
means plural, —¢ means null element, —CASE represents oblique cases like dative,
ablative, locative etc., “bir” is the indefinite marker and precedes the Noun Phrase
(NP). Case marking on the other hand follows and attaches to the NP. -Acc marks
accusative case, and -lar 1s plural marker.

which case the expression is labeled referential — or there may not
be such an object in the world — in which case the expression is
non-referential. Among referential expressions we can “distinguish
those that refer to some specific individual (or class of individuals)
from those which (granted that they do have reference) do not re-
fer to a specific individual or class; and these we will call definite
or indefinite expressions, respectively.” (Lyons (1977), p:178). A
further distinction can be drawn between specific and non-specific
indefinite expressions: the former are expressions whose referent is
not identifiable by either the speaker or the hearer but is nonethe-
less a particular individual or entity in the universe of discourse;
the referent of a non-specific indefinite expression is any individual
or entity in the universe of discourse. Non-referential expressions
can neither be definite nor indefinite, since by definition they do
not have a referent.”

Table 3.2 summarizes the description of Erguvanli (1984) given above. The
top rows in the table show the referentiality of the NP. It goes from “definite”
to “non-referential” forming the referentiality hierarchy. Indefinite NPs are
grouped into two categories: specific indefinites and non-specific indefinites.
For instance the specificity hierarchy for objects [similar to examples (22),(23)
and (24)| are shown below:

definite < indefinite specific < indefinite non-specific
adam-1 bir adam-1 bir adam
man-ACC a man-ACC a man
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Non-referential meaning of a noun can be like the noun “man” in the sentence
“Man should know what he wants”. Such expressions are generally used in
idioms and general truths about life.

The left column shows the grammatical role of the NP (subject, direct object
and indirect object). Other cells show which morphological case the NP has if
it is used as a particular referent having a particular syntactic function.

In general, there are two markers used for referentiality: the bir marker (cor-
responds to “a” in English) used for subject and object, and -(y)I (accusative
marker) only used for direct objects. In Turkish, there is no definiteness marker
for subject (like “the” in English) in the main clause!® to make the subjects
definite.

The bir marker is used for both subjects and objects to make them indefinite.
It is prepositional, and occurs before the NP. It makes the NP indefinite but
cannot represent anything about the specificity of that NP. The accusative
marker is only used for objects. Tt is the morpheme (1, i) attached to the NP
and is used for specific objects.

It is a “necessary but not a sufficient condition” in Turkish to make the object
“specific” via the -acc marking. Thus, when we use the -acc marking, it shifts
the entity towards a more definite interpretation but this is not an absolute
level of referentiality. Similarly when we use the bir indefinite marker, it shifts
the entity we express towards a less definite interpretation. We should think of
bir and -acc markers as relative markers, not absolute markers of referentiality.

Interestingly, Turkish shows specificity not only via case marking, but also via
animacy. If the object NP is case marked, it “tends” to be specific by default.
But animacy also has an influence on the determination of specificity, such that,
in some cases, animates are considered inherently specific (but inanimates are
not) and require case marking in the object position via inherent specificity
(Gagr1, 2005; Erguvanh, 1984). Since the effect of -acc case marking is relative,
its effect on the animate and inanimate NPs may differ (von Heusinger &
Kornfilt, 2005).

In sum, accusative case marking forces the NP to be more specific, but since
the degree of inherent specificy changes according to animacy, inanimates may
still be considered non-specific (even though they are -acc case marked). Also,
animate NPs with -acc marking, need to be modified or “specified” more, even
though they occur in the “Focus” position (verb-neighboring position) when

15In the subordinate clauses, the genitive marker (-In) is used to mark specific subjects
under certain environments (von Heusinger & Kornfilt, 2005).
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they are intended to give specific meaning.!® This creates an asymetric effect
of case marking between animates and inanimates.

3.1.3.3 Reformulating the Referentiality Scale

In this section, following Erguvanh (1984), and preserving the main schema in
Table 3.2, I will investigate how other information types like “animacy infor-
mation” and “caseless non-definite NPs” can be inserted into the referentiality
scale mentioned above.

Following Knecht (1986), I will use the term “caseless non-definite” to express
NPs that have neither bir nor -acc marking. It is a bare NP and does not
have a clear status with respect to definiteness [like “kitap”(book), “doktor”
(doctor)]. The NP is neither definite nor indefinite. Under these situations,
an NP may be taken as referential or non-specific depending on the discourse
and sentential context as well as the animacy of the NP. Also the type of the
predication that the NP goes through may influence the referential status.!”

Following Aissen (2003), T will assume that inanimates are one level below
animates in the animacy-definiteness hierarchy. Aissen uses a hierarchy struc-
ture called “Harmonic Alignment Hierarchy” within an Optimality theoretic
approach (Smolensky & Legendre, 2006). In this hierarchy, specific common
animates (“the doctor”) are more prominent than specific common inanimates
(“the table”). Their specificity level actually corresponds to the specificity level
of the definite inanimates (like “my table”, in which the table belongs to me
and is definite, see Table 3.3) (Aissen, 2003, p.463).'® Since specificity must

6We will see the details of this tendency in Chapter 6 in the Corpus survey, as a reflection
of how frequently speakers/writers use these forms. While inanimates happen to occur more
than animates in an -acc marked object position, case-marked animates tend to be definite
(and modified and specified) most of the time. Thus for case marked objects, animacy entails
definiteness. Tt seems like this effect might be related to the fact that the animate entities
we are talking about in life are generally definite and specific most of the time.

In Erguvanl (1984), bare NPs in the object position without bir and -acc marking are
not considered in detail. For bare subject NPs the situation is clearer: Erguvanli proposes
that they may be definite or indefinite or non-referential, depending on their position (verb-
neighboring or verb-distant position) in the sentence. For the non-definite object NPs, the
situation is a little bit complex. Erguvanli takes them as non-referential. For some id-
iomatic expressions, or general truth about human nature or life, these NPs can be taken as
non-referential, but in some other instances, the object is not the direct/indirect argument
anymore. It becomes part of the new predication complex, a process which is known as
object-incorporation. If the non-definite object is neither incorporated nor a part of id-
iomatic expression, then its specificity must be resolved in some way. It then can be taken
as an indefinite non-specific or indefinite specific object.

18The reason why we have overt case marking on object or subject NPs has been one of
the hot topics of linguistics. The main line of argumentation follows from Bossong (1985)
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Table 3.3: New referentiality scale I propose for animate and inanimate object NPs

be resolved in some way in Turkish, the status of non-definites represent an
interesting situation. Depending on their animacy status, their level in the
referentiality scale may change.

I will assume that the effects of bir and -acc are relative to each other. They are
devices to “pull” the argument towards one side of the hierarchy (scale) shown
in Table 3.3. The specificity marker “(y)I” and indefiniteness marker bir are
not making the argument absolutely definite, specific or indefinite. They create
a relative effect, and even though we assume that the impact of this effect is
the same on all NPs, the final positioning of the referentiality of the NP in
this hierarchy depends on the NP’s animacy and pragmatics within which it
happens to emerge. For instance adam: (man-acc, object: “the man”), is more
specific than kitabs (book-ace, object: “the book”) because “man” is animate.
Also, bir kitaby (object: “a certain book”) is more definite than bir kitap (“a
book”) -because it has -acc marking, but less definite than kitabi (object: “the
book”) — because it has an indefiniteness marker bir. In the following section,
I will present more examples and define the status of objects in Turkish in
detail.

and Comrie (1989) in which to mark the object NP emerges from the fact that some objects
diverge from the prototypical object-hood (being inanimate and indefinite) and show more
proto-typical subject properties (i.e., being animate and definite). This idea represents the
basics of the phenomenon called Differential Object Marking (DOM) (Aissen, 2003; Bossong,
1985).
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3.1.4 Treatment of Objects

In this thesis, all NPs used are either caseless non-definite NPs or -acc marked
object NPs. T did not use indefinite marked NPs (like bir kitap — a book) in the
experiments. That is why the treatment of non-definite objects is important
to mention.

3.1.4.1 Definiteness and Caseless Non-Definite Objects

Accusative case marking is used not only when the speaker tries to convey
meaning, making the object NP specific, but also as the by-product of inherent
specificity of this NP. The accusative marker in this regard must be used
because the object NP is very specific (like a proper noun “Mary”, definite
noun “my father”, see above). All definite direct objects in Turkish must be
-acc marked in Turkish. Some NPs are inherently definite, i.e., have (or must
have) a strong antecedant (discourse referent). Object pronouns, proper nouns,
and definite descriptions must be -acc marked.

(27) *Hakan / O / Bu sandalye gordiim.
Hakan / He / This chair see-PAST-1s
I saw Hakan /He / This chair.

(28) Hakani/onu/this chair gordiim.
Hakan-acc/he-acc/this chair-acc see-PAST-1s.
I saw Hakan / him / this chair.

The first example is marked with a star indicating that this sentence is not
possible in Turkish.

Animate common NPs tend to be more definite than inanimate common NPs
when -acc marking does not follow.'* While both examples below do not have
-acc case marking, they refer to either non-referential objects or referential but
indefinite objects. For inanimates, the status is assumed to be non-referential
(Erguvanli, 1984) depending on the verb used:

(29) Adam Ogretmen gordii.
Man teacher see-PAST-3s
The man saw (a/the) teacher.

(29) Adam kitap gordii.
Man book see-PAST-3s
The man saw (a) book.

19Tn Turkish, what defines the status of case is mainly the definiteness and the referentiality
of the object, not a universal principle like “Government” (e.g., Chomsky, 1981).
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As will be seen below in the section on object-incorporation, T claim that the
object does not totally lose its referentiality in some situations when it is a
caseless non-definite. For instance, in the example above, dgretmen and kitap
must be unambiguous with respect to specificity and the best possible way to
interpret them is to take them as bir dgretmen (a teacher) and bir kitap (a
book). But, since animates are inherently specific (such that, when they are
referenced as objects they tend to be specific), the initial sentence requires a
more specific reading of the animate object (teacher).?

On the other hand, in the second example, kitap (book) and gordi (see) form
a constituent by taking kitap as bir kitap (a book) giving an indefinite non-
specific interpretation leading to “The man saw a book”. Tt is not difficult to
obtain this reading because inanimates are inherently non-specific.

For some people, animate objects must be regarded as definite (or highly spe-
cific) so that they must be, as a default, -acc case marked, and if they are not,
as it is the case in the example above, it is taken as an ill-formed sentence
(Eng, 1991).

An object cannot be non-referential if it is marked by bir, which makes it in-
definite but referential. But as mentioned above, while it is generally known
as an “indefinite marker,” it functions as a “contrastive element” such that
it lowers the degree of specificity of the arguments towards indefinite in the
definiteness-specificity scale. Also it makes the argument automatically refer-
ential. An argument cannot be non-referential if it is marked by bir.

20How animacy influences wh-clause is a very interesting phenomenon in Turkish. Animate
objects are inherently specific, and in the Wh-clauses they require case marking;:

o *Kim gordiin?
Who see-PAST-2s
Who did you see?

e Kimi gordiin?
Who-acc see-PAST-2s
Whom did you see?

But, inanimate questions are possible without case marking:

e Ne gordiin?
What see-PAST-2s
What did you see?

A wh-clause must be marked by -acc when an animate entity is being questioned. Inherent
specificity of the animates is a strong determinant of the case marking. In the example above,
wh-question may require -acc not because it directly seeks for the strong antecedent in the
context, but because the object is animate.
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3.1.4.2 Indefinite Objects

The status of indefinite objects is important to note in order to determine the
definiteness hierarchy in the sentence. As mentioned above, in Turkish, case
alone does not determine/support the sentence initiality of the object (e.g.,
the NP is in the verb-distant position). A verb-distant object must be definite
(or as definite as possible).

(30) *Bir kadim adam Optii.
A woman-ACC man kiss-PAST-3s
(The) man kissed a woman / A woman the man kissed.

In this example, the verb-distant object has both an indefinite marker bir and
an -acc marker -(y)I. Thus, it is an indefinite specific object. It cannot be in the
verb-distant position even though it is marked with -acc. ACC marking does
not guarantee that it can stay in this position. It only shifts the referentiality of
the noun towards definite, but the indefinite marker makes it more indefinite.
But, now consider a situation where the bir indefinite marker does not exist:

(31) Kadim1 adam optii.
Woman-ACC man kiss-PAST-3s
(The) man kissed the woman / The woman the man kissed.

Here, the initial verb-distant object is taken not only as specific but also as
definite. Thus, the referentiality of bir kadinz (a woman-ACC) is less than
the referentiality of kadinz (the woman-ACC), and this constrains the possible
sentential positions where certain arguments can be represented.

3.1.5 Treatment of Subjects With and Without bir

The assumptions above seem to also be valid for indefinite subjects:

(32) *Bir yildiz gokten kaydi.
A star sky-abl slid
Gokten bir yildiz kayda.
A star slid from the sky.

Indefinite subjects tend to be closer to the verb and they cannot stay in the
verb-distant position.

It is interesting to observe how Subject NPs behave when they do not take the
bir marker. Depending on the position in the sentence, they may either be
specific or non-specific. Differences in specificity are signalled by linear order:
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(33) Kedi iceri girdi.
cat inside came
The cat came inside

(34) Tgeri kedi girdi.
inside cat came

A cat came inside.
(from Goksel, 1998)

As defined in Goksel (1998), characterising linearity in terms of grammati-
cal hierarchy (dominance and c-commanding relations) may not be necessary.
Goksel treats scope relations as a characterization of the surface string with
no recourse to configurational hierarchy. Serial ordering plays a major role in
defining the exact interpretation of the word kedi (cat) in the above example.
In the first example (33) kedi is considered specific and definite because it
holds the verb-distant position in the sentence. In the second sentence (34),
kedi does not need to be specific and definite; depending on the semantics, it is
preferentially interpreted as indefinite, but it can be definite too. Tn Turkish,
the verb-distant position prefers the NP to be specific and definite. In the
verb-neighbouring position, the NP is not required to be definite. Thus, if the
status of the subject is not clear, position defines the specificity.

This does not mean that indefinite subjects can never be in the sentence-initial
position:

(35) Bir ¢ocuk 6gretmene ¢igek verdi.
A kid teacher-DAT flower gave.
A kid gave a flower to the teacher.

Here, the initial subject bir ¢ocuk (A kid) is indefinite. Also, at least one of
the arguments, ogretmen (“teacher”) is considered (or can be interpreted) as a
definite NP.

Now consider Erguvanli’s (1984) example:

(36) *Bir elma agactan diistii.
An apple tree-ABL fell.
An apple fell from the tree

Even though in the previous example, Bir ¢ocuk can occur in the sentence-
initial position, Bir elma cannot. Why?

It seems that there might be three factors affecting this:

e Animacy and definiteness of the subject
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e Status of the event structure [Volitional (i.e., “give”) vs. non-volitional
(i.e., “fall”) event|

e Status of the Subject (Active, volitional vs. non-volitional subject)

Now let us test which one holds true under some sentential contexts. It is
a well known fact that animacy attributes not only definiteness but also vo-
litionality (Primus, 1999). Animate effectors are interpreted as Agents by
default (Holisky, 1987). Animate arguments bear control and agentive prop-
erties, so that animacy is considered a greater set covering volitionality as a
subset. Let’s see what happens when we use indefinite animates in volitional
and non-volitional events:

(37) Bir hirsiz evime girip bilgisayarimi ¢alda.
A thief my house went in my computer stole
A thief went into my house and stole my computer.

(38) Bir kadin merdivenden agag1 biiyiik bir giiriiltiiyle diigtii.
A woman stairs-ABL down noisy-INST fell
A woman fell down from the stairs with a great noise.

These sentences are totally acceptable. In both examples, the indefinite subject
is animate and the event in which it participates is either volitional or non-
volitional. Thus, in both cases the indefinite animate subject NP can take
the verb-distant position independent of the type of event (whether the event
requires a volitional or non-volitional reading for the subject).

Now consider the examples below:

(39) «*Bir kolye her kadina hog bir his verir.
A necklace every woman a very pleasant feeling give-AOR-3s
A necklace gives every woman a very pleasant feeling.

(40) Bir gair her kadma hosg bir his verir.
A poet every woman a very pleasant feeling give-AOR-3s
A poet gives every woman a very pleasant feeling.

In these examples, the inanimate indefinite NP cannot occupy the sentence-
initial position even though the verb is an object experiencer verb, which does
not require a volitional subject. An indefinite reading of the inanimate subject
is not possible in the verb-distant (sentence-initial) position, while it is possible
for animate subjects. Thus, even though an active verb is not required, an
indefinite inanimate subject cannot occupy the verb-distant position.

Thus, in Turkish, not only word order, but interaction between word order
and animacy plays a crucial role in the interpretation of the status of the
arguments. Animacy is generally the main factor in determining the accept-
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ability /grammaticality of these structures. Since animate NPs are inherently
specific and tend to be closer to the definite interpretation (upper side of the
scale in Table 3.3) (Cagri, 2005; Erguvanli, 1984), animate subject NPs are
more eligible to take the sentence-initial position even though they may bear
the indefinite marker bir in some instances.

Now we can add new prominence hierarchies to the previous ones for Turkish:
+definite > Fdefinite and +animate > Fanimate where definite entities
generally precede indefinite ones and human entities precede non-human ones.
Also, these prominence relations go hand in hand in which animate entities
generally prefer to be definite. These promince hierarchies will form the main
theoretical constructs of Experiment 3.

3.2 Non-Referentiality and Object
Incorporation

In the last section of this chapter, I will describe one important behaviour of
Turkish, namely object-incorporation. Caseless non-definite NPs, when they
are in the verb-neighbouring region, may lose their referentiality and go into a
process called object incorporation. In certain parts of my experiments I used
caseless non-definite object NPs and it is important to know how they behave
under such circumstances. In object incorporation, the caseless non-definite
object NP is taken as a non-referential NP, and it forms a new predicate with
the verb. The object NP and verb form one syntactic unit, different than a
constituent (VP) having one unique object NP and a verb. At this point it is
important to note that an object NP should be non-referential in order to be
able to go into an object incorporation.

For instance in the sentence (41):

(41) Yusuf kitap okuyor.
Yusuf book read-Pres-3s
Yusuf is doing book-reading.

Kitap okuyor (book reading) forms a complex, creating a new form of predi-
cation “book-reading”. “Book” loses its referentiality and incorporates into the
verb.

In the following example (42) , bir kitap is referential, indefinite and non-
specific. It cannot incorporate into the verb to form a syntactic unit. This
sentence means: “Yusuf is reading a book. (We may not know what the book
is but it is something that is referred).
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(42) Yusuf bir kitap okuyor.
Yusuf a book read-Pres-3s
Yusuf is reading a book.

Not all predicates can have object-incorporation. Telicity of the predication
should also be taken into consideration:

(43) Adam kitap aldi.
Man book bought
The man did book-buying.
The man bought (a/some) book(s).

In the example above, the constraint to incorporate an NP is mainly lexi-
cal. Telicity of the predicate-argument pair defines the possibility of object-
incorporation. If the object NP is non-referential, it can have an atelic reading
with the predicate only if the verb can go into an atelic predication (book-
reading). If the caseless non-definite object is used with a verb that is biasing
telic reading, it cannot go through object-incorporation (i.e., *book-buying).
If this is the case, the default interpretation will be “bought book(s)/a book”.
Note that having an atelic predication also avails telic predication but not vice
versa.

This is important, because, when caseless non-specific objects (objects without
bir and the -acc case) are used, with particular verbs, the argument-predicate
complex behaves as a unit (a new type of action, kind of intransitive event),
while for other predicates it is an object-verb (VP) complex (a transitive event).
In this regard, object-incorporated sentences can be taken as “intransitive” such
that the object loses its referentiality and existence (see Hopper & Thompson,
1980 for a different version of the prototypical-transitivity hypothesis). That
is, depending on the right context, right predication, and with a non-definite
non-case marked status, transitivity is cancelled out to yield a minimal, intran-
sitive event structure. Similar structures can be observed in English noun-verb
compounds like “house cleaning,” “woman chasing,” but these structures can
only be used as nouns, not verbs (“to woman-chase” or “to house-clean” are
impossible). On the other hand, we can express similar object-incorporated
sentences only as in the case “I did house cleaning,” where the compound noun
stays as the object with a light verb.

Finally, when an entity is interpreted as specific via its animacy, this constrains
the possibility of object-incorporation. The animate object generally cannot
be non-referential (since it is inherently specific). This also explains why most
of the non-referential incorporated objects in Turkish are inanimates rather
than animates. Here is a list of incorporated structures:
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(44) (a) ders cahgmak
lesson study
to study

(b) yemek yapmak
food cook
to cook

(¢) yemek yemek
food eat
to eat

(d) sigara icmek
cigar smoke
to smoke

(e) muzik dinlemek
music listen
to listen to music

(f) orgii 6rmek
knit knit
to knit

In Experiment 1 and 2, T used lexical items designed to prohibit object incorpo-
ration to a maximal degree. Since linguistic comprehension is very generative
and it allows new ways of semantic expression, some items might have tended
to show incorporation behaviour in which the object might have been close to
non-referential reading. In most of the cases in the experiments of this thesis,
the verbs used were telic in most of the material, and the caseless object was
referential, and noun-verb constituent prevented possible semantic composition
related to object-incorporated reading.

3.3 Summary

In general, T can conclude that, from a psycholinguistic perspective, the hi-
erarchy of different information types in Turkish is a main contributor to
the interpretation of the sentence. These prominence hierarchies, either in
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the form of semantic/pragmatic hierarchies like +animate > Fanimate or
+specific/definite > Fspecific/definite or +topic > —topic, or in the form
of syntactic hierarchies like +agr > —agr play a crucial role in the definition
and relation between the arguments giving rise to overlapping or contrasting
prominence patterns. Also, prominence hierarchies generally emerge within
precedence relations (if there are two arguments, the more prominent item
precedes the other item, the subject precedes the object etc.). Most probably,
in incremental sentence processing, these hierarchies also determine the ways
linking of the arguments to the verb should are computed.

Caseless non-definite NPs can shift to either side of the specificity scale, de-
pending on the context, verb type, animacy and their position in the sentence.
Caseless non-definite animate objects, for instance, are more specific than their
inanimate versions. This may be one of the reasons why such NPs cannot go
into object incorporation, in which the NP is taken to be non-referential, lead-
ing to an intransitive interpretation of the event.

The main idea behind -acc case marking and bir marking is that they are
not absolute markers but are relative specificity markers. Their effect changes
depending on the animacy and context in which the NP occurs.

In Turkish, animacy hierarchy and definiteness hierarchy have the general ten-
dency to parallel one another. They go hand in hand in most instances. Defi-
nite arguments are generally animate, and indefinite arguments are generally
inanimate.

Overall, there are three main psycholinguistically relevant contributions of
this section to the understanding of incremental processing in Turkish. First,
even though Turkish uses case marking extensively, it prefers syntactic (formal,
e.g., subect-before-object) and interpretational (e.g., definite-before-indefinite)
prominence orders (particularly in sentences with two overt arguments). Thus,
the linking process in which the arguments are linked to the verb most probably
favors this default prominence order. During sentence comprehension, when
the verb emerges, the most straightforward linking may happen if the verb
prefers the first argument in the sentence to be more prominent and the pre-
verbal GRs to obey Actor-Undergoer word order. On the other hand, these
preferences may only hold for cases where there are two arguments in the
sentence. The verb-distant position should constrain the possible structure of
the object while the verb-neighboring region provides more flexibility via being
structurally close to the verb.

Second, while default word order imposes SOV structure, Pro-Drop imposes
OV structure. Thus an initial ambiguous argument may either be a subject
or an object. This represents an interesting challenge to sentence processing
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theories, because if Pro-Drop is influencial on ambiguity resolution, then the
initial ambiguous argument in the sentence is more likely to be chosen as an
object rather than the subject of the sentence. Thus, this unique contrast in
Turkish may reveal fine grained differences between language particular vs.
language universal parsing preferences, or the degree of interaction between
the two factors.

Third, animacy, sentential position and case marking have multi-directional
influences on each other. For instance, sentence position requires a particular
reading of the argument (like it being definite, subject etc.), which leads to
the interpretation of the argument to be biased in certain ways. As an ex-
ample, take a sentence-initial non-definite NP [like in example (33)]. If there
is another argument following this argument, interpretation of the first argu-
ment is biased towards being definite because it is pushed to the verb-distant
position. On the other hand, objects have different pragmatic interpretations
depending on their case and animacy features. Specific (case-marked) ani-
mate objects require a relatively more definite referent, while inanimates and
caseless objects are biased to have a relatively indefinite referent, even in the
verb-neighboring position (the focus position which does not exclusively re-
quire specific objects).
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Chapter 4

Experiment 1: Investigation of the
Subject Preference in Turkish

4.1 Introduction

In this experiment, I investigated whether there is a tendency in Turkish to
analyse the ambiguous first argument as the subject of the clause. This phe-
nomenon, introduced in the previous sections, is known as subject preference.
The answer to this question will form a link to connect Turkish data to the
cross-linguistic data coming from a variety of languages like German, Japanese,
Dutch, English and Ttalian. This question presents a stage to test the univer-
sality of this phenomenon.

First, T will present why exploration of subject preference is an interesting
phenomenon in Turkish, and why its existence can provide very strong evi-
dence for the existence of universal parsing strategies. Then, I will present
evidence from a number of psycholinguistic studies that support such a pref-
erence. These findings are relevant for the examination of the Turkish data,
because either the language examined had structural similarities with Turk-
ish, or the conditions used in the experiments had structural similarities with
the conditions of the experiment I conducted. In the remainder of the sec-
tion, T will describe the main theoretical approaches and explore whether this
preference holds for Turkish.
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4.2 Examining Subject Preference in Turkish

The simplest description of subject preference is that the initial argument
(which contains subject/object ambiguity) is preferably chosen to be the sub-
ject of the sentence if there is no evidence to the contrary. For instance, in the
example below, when someone reads the inital portion of the sentence, his/her
dominant interpretation or syntactic preference would be to choose the initial
wh-phrase, “which pilot”, as the subject of the clause:

(45) T wonder which pilot ...

While subject preference favors the initial wh-phrase to be the subject, this
preference may not be correct all through the sentence, such that “which pilot”
can turn out to be the object of the relative clause:

(46) I wonder which pilot the air traffic controller warned before landing.

The general observation is that in sentences having local ambiguities, the re-
gions where the initial subject preference is revised (or falsified) take longer
to read. (For similar results found on English relative clauses by using the
eye-tracking method see Traxler, Morris, & Seely, 2002.) Thus, the general
assumption is that the initial ambiguous argument is chosen as the subject,
and revising this preference temporarily causes a processing cost.

Thus, in order to understand the existence of subject preference, or any other
linguistic preference, one way is to create two regions of interest: (a) a point
where a local ambiguity exists (and where the parser makes a decision) and
(b) a point where this decision is tested (either confirmed or rejected). In the
example above, “which pilot” is locally ambiguous between subject and object
reading. This preference will be tested later on, possibly when the next noun
emerges. This test point is generally termed “disambiguation point,” where
the ambiguity is resolved.

Subject preference is a particularly interesting phenomenon in Turkish for two
reasons. First, two unmarked (widely used) structures may bias two different
readings. While subject-drop (Pro-Drop) biases object initial reading of the
initial ambiguous argument [as being Object-Verb (OV) order|, subject-object-
verb (SOV) order biases subject initial reading. This conflict must be resolved
in some way. Thus, when an initial caseless argument is ambiguous in Turkish,
object/subject ambiguity emerges which forms a region of interest to test a
possible preference.

Many of the theories related to subject preference were proposed as local am-
biguity resolution strategies, in which the processor has to make a certain type
of decision on the ambiguous part of the sentence in order to continue parsing.
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How Turkish behaves under multiple alternatives and under such unmarked
environments represents a challenge for linguistic assumptions.

Some theories propose universal mechanisms that dominate parsing to yield
minimal syntactic structures where subject preference satisfies a “simplicity”
constraint during incremental processing (Gorell, 2000). These types of theo-
ries assume a top-down mechanism to predict very basic structures of the sen-
tence which are in line with the principles of the grammar (like X-structures)
(Crocker, 1994). For verb-final languages, they may not totally dependent on
the verb to construct the sentence structure as some other theories suggest
(Pritchett, 1991). Thus, they do not wait until the verb to handle parsing.

Some other theories propose that, at least under some cases, the parser can
realize the existence of an ambiguous argument (in many cases the wh-phrase)
and assumes that it must actually be moved from the hypothetical underly-
ing base position. It is taken as the “filler,” which is assigned to this base
position (which is an empty position now because of the movement) during
incremental processing (Frazier & Flores d’Arcais, 1989; Frazier & Clifton,
1996). These types of theories assume that the subject position is the closest
available position,?! thus subject preference occurs as a processing constraint
which indicates assignment of this filler to the closest possible empty position.

On the other hand, other psycholinguists propose that (in line with the “super-
strategy” principle of Fodor, 1979), during parsing, the parser tries to form the
word sequence which is closely matching with the hypothetical underlying base
position. More chains (or more operations to reach the underlying structure),
by using the surface form, is prohibited (de Vincenzi, 1991).

All these theories depend on some kinds of principles and structural formula-
tions that are required for assigning functional and semantic features to the
arguments (like thematic features and case features). Without the underlying
structure, or any attempt to link the surface form with the underlying struc-
ture using such relations of some sort, it is not possible to derive syntax and
meaning.

On the other hand, other theories assume cognitive constraints, like working
memory limitations, determine the linguistic processes. Memory storage ca-
pacity constrains the number of representations to be stored, and, related to
that, the speed of processing. Extra representations create extra memory load
and comprehenders are influenced to differing degrees depending on their indi-

21This is because the filler is automatically assigned to the [SPEC,CP] position in the
grammar, which takes IP as the head. The head of the IP is generally the Subject position,
thus it is closer to the [Spec,CP] than the [Comp,VP| which is the Object position. For
similar assumptions about taking the wh-clauses as the Specifier of the CP see Travis (1991);
Gorell (1996).
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vidual memory capacity (Gibson, 1998; Just & Carpenter, 1992; MacWhinney,
1982). Particularly in Gibson (2000), subject preference satisfies the minimum
amount of memory representations because it allows the parser to make no
more predictions about the upcoming items. On the initial ambiguous argu-
ment, the subject is preferred. This minimizes working memory costs. The
comprehension system only predicts the head of the clause without concomi-
nant object prediction.

Thus, overall, subject preference is a result of some constraints proposed by
the theory, and it eventually satisfies the criteria. In most of these theories
(but not all of them), the general assumption is that all of the arguments
of a sentence should be overtly presented in the sentence (probably because
of the unique characteristics of the language under study). Interestingly, in
Turkish, the overt usage of a subject (particularly a pronoun) can be dropped.
In some cases it is redundant to use a pronoun unless the speaker intends to
change the topic or the subject of the conversation (Eng, 1986). Subject-drop
satisfies a minimal or non-redundant structure by this way. This leads to
structures in which there are a less number of overt categories (only the object
and/or the verb) available to the comprehender when subject-drop happens.
This represents a challenge to the existing models of parsing which are mainly
developed for languages having an overt subject specification most of the time.

Since subject-drop is also a very common preference in Turkish, another ex-
tension of this investigation will be to observe how corpus-related frequency of
usage may influence parsing preferences. A statistical distribution may favor
object initiality (and subject preference may not hold that strongly), making
object preference a more available option. But if there is a subject prefer-
ence, then this will be counter evidence for the effects of statistics/frequency
on incremental sentence processing. Thus, such issues will also be part of the
investigation of the thesis and will be presented in Chapter 6.

4.3 Investigating Subject Preference
Phenomenon from Multiple Dimensions

Each theory, which has something to say about subject preference, claims
different reasons about why this preference holds. But in general, there are
syntactic reasons on the one hand, and memory constraints on the other. It
is also important to note that the experimental structures used in these stud-
ies (e.g., wh-clauses, relative clauses, specific sentence structures unique to a
particular language, like German complement clauses) are very different from
each other syntactically; their syntactic treatments and representations differ
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on many dimensions. More than that, formulation of a particular structure
(say, a subject relative clause) in one language may differ extensively from the
categorically same structure in another language: Compare English subject
relative (S who [V O]) vs. Turkish subject relative clauses (O V]rel S). Cate-
gorically, these are all called subject-relative clauses, but each one has a very
different word order and morphosyntactic marking than the other. Thus, any
theoretical or experimental claim that was made about a particular structure
for a particular language must be treated very carefully.

The subject preference phenomenon, directly or indirecly, has been investi-
gated on a varieties of languages. Note that, for each of these languages,
the sentence material used in the experiment differed in a number of ways.
For instance some experiments on German used relative clauses (Meck-
linger, Schriefers, Steinhuer, & Friederici, 1995; Schriefers, Friederici, &
Kiihn, 1995), or both relative clauses and complement clauses (Friederici,
Mecklinger, Spencer, Steinhauer, & Donchin, 2001), and some studies only
used complement clauses (Bornkessel, McElree, Friederici, & Schlesewsky,
2004). Experiments in English mainly used relative clauses or wh-clauses
to create long distance dependencies (Gibson, Desmet, Grodner, Watson,
& Ko, 2005; Ford, 1983; King & Just, 1991). Dutch (Frazier, 1987; Mak,
Vonk, & Schriefers, 2002), Italian (de Vincenzi, 1991), Japanese (Miyamoto
& Nakamura, 2003), Chinese (Hsiao & Gibson, 2003; Lin & Bever, 2006) and
Korean (Kwon, Polinsky, & Kluender, 2006) are the other languages where
the experimental sentences included locally ambiguous material (either as
an ambiguous wh-clause or a ambiguous sentence-initial noun in a relative
clause). With the exception of Hsiao and Gibson (2003),% all these studies
claimed that there is a general parsing preference to choose the initial am-
biguous argument as the subject, a process which was realized as a processing
cost on the following material which disambiguates the preference.

In the studies mentioned above, many different methods were used. Some
of these are: Reading-time measurement (King & Just, 1991), Blood Oxy-
gen Dependent Level (BOLD) response measurement by functional magnetic
resonance imaging (fMRI) (Caplan et al., 2001; Cooke et al., 2002; Just, Car-
penter, & Keller, 1996), positron emission tomography (PET) (Caplan, Alpert,
& Waters, 1998, 1999; Caplan, Alpert, Waters, & Olivieri, 2000; Stromswold,
Caplan, & Rauch, 1996), eye-tracking (Traxler, Morris, & Seely, 2002) and
event-related potentials (ERP) (King & Kutas, 1995; Schriefers, Friederici,
& Kiihn, 1995). The dimension of methodology also introduces many other
constraints into the picture.

22For the opposite claims and the possible experimental and methodological problems of
that study, see Lin and Bever (2006).
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In the following section, T will present a couple of examples from these stud-
ies. Since there are many dimensions (different structures, methodologies,
languages) affecting the psycholinguistic exploration, T will only focus on a
number of particular languages, methods and structures that are relevant for
the thesis.

4.4 Psycholinguistic Findings on
Subject Preference

One example that is relevant for the current goal of the thesis comes from
a study conducted on the German wh-clauses. In this study, beim Graben,
Saddy, Schlesewsky, and Kurths (2000) investigated the ERP deflections on
the main verb of the German wh-clasues. They compared two conditions: an
experimental condition (47) having a local ambiguity on the sentence-initial
wh-argument which turns out to be the object of the sentence, and a control
condition (48) in which the ambiguous argument turns out to be the subject
of the sentence:

(47) Welche Frau sahen die Manner?
Which woman see-PAST:3p the men?
Which men saw the woman?

* Which woman saw the men?

(48) Welche Frau sah die Méanner?
Which woman see-PAST:3s the men?
Which woman saw the men?
«*Which men saw the woman?

This example is particularly chosen because it is an electrophysiological mea-
surement (an ERP measurement) and has similar word order to the sentences
I used in the experiments. As in example (47), the verb is marked with a plu-
ral marker which disambiguates the local ambiguity by the number agreement
(which contradicts the number information on the initial NP which is singular
marked). Later in the sentence, the plural NP die Manner appears, which
confirms that die Manner is the subject of the sentence, and not welche Frau,
leading to OVS order. In German such word orders are rare but possible. On
the other hand, in the second example (48), the verb agrees with the initial NP
in number which leads to an SVO order. If the initial preference is to select the
initial NP as the subject of the sentence, then we should expect a processing
difficulty on the verb where the number agreement is violated, but where there
is still a possible syntactic alternative (like OVS) which allows processing to
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continue. beim Graben et al. (2000) observed a P600 component on the verb
when the verb did not agree with the inital NP (47) vs. when it did agree
(48). They interpreted this result as the subject preference for the inital NP
that was revised and changed into an object-initial reading on the verb.

Similar to this example, most of the behavioural or psychophysiological find-
ings mentioned above sought for some kinds of processing difficulty on the
disambiguating part of the sentence. The most general ERP form observed on
subject-to-object revisions appears in the form of a positivity.?2> Note that, in
the beim Graben et al. (2000) study, ambiguity can be resolved in some way.
There is always a possible interpretation even though it is against the initial
preference.  On the other hand, superficially similar constructions in other
languages have been shown to yield other types of ERP components observed
as a reflection of a violation where there is “no possibility of a revision”. Left
anterior negativity (LAN) followed by a late positivity (P600) is such a wave
form seen as a reflection for these types of violations. Such deflections were ob-
served during the exploration of the subject preference phenomena in English
(Coulson, King, & Kutas, 1998), in Dutch (Hagoort & Brown, 2000), and in
Italian (de Vincenzi et al., 2003). Note that, anterior negativities are generally
associated with morphosyntactic violations (Hahne & Friederici, 1999).

The next example I present has violations rather than only local ambiguities.
It comes from Ttalian. Tn one of their studies, de Vincenzi et al. (2003) showed
that when the verb emerges, initial subject preference must lead to a number
agreement match with the singular verb “serve” (servegrne) as in example (49)
below:

(49) T cameriere anziano serve/servono con espressione distratta.
the waiter old serves/serve with a vacant look
The old waiter serves/serve with a vacant look.

At the violation condition, the plural verb “serveno” (servepry) does not obey
the number agreement. Ttalian is a language in which the word order is more
flexible than English. Object-verb-subject order (OVS) is possible in principle,
but, here in this example, the initial noun is preferably taken as the subject,
leading to a grammatical agreement mismatch. ERP showed LAN followed
by late positivity. These findings are similar to the German experiments con-
taining violations (Hahne & Friederici, 1999; Friederici et al., 2001) suggesting
LAN-P600 components for morphosyntactic violations with revision of possible
grammatical structures.

23For a set of different interpretations of early vs. late positivities and their similarities
and differences in different types of constructions see Coulson, King, and Kutas (1998);
Friederici, Mecklinger, Spencer, Steinhauer, and Donchin (2001); Frisch, Kotz, von Cramon,
and Friederici (n.d.); Osterhout and Hagoort (1999).
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The violation-based experiments mentioned above suggested that even under
ambiguity, the language system sticks strongly to the syntactic preferences and
can differentiate what is available and what is not available for the system as
soon as possible (Friederici & Meyer, 2004).

4.5 Explanations for Subject Preference

In this section, T will briefly mention examplars of theories explaining sub-
ject preference. These theories emerged either as a local ambiguity resolution
strategy, or as a proposal for a general sentence processing mechanism. They
may or may not be particularly designed to explain subject preference, but
their hypotheses also make claims about subject preference.

As mentioned in the previous sections, structural or memory based motivations
share the common belief that the general tendency of parsing is to have the
simplest possible operations: formulating the minimum number of syntactic
structures or memory representations, and consequently expecting easier pars-
ing steps. That leads to the minimum amount of load on the cognitive system.
An important point here is that the cognitive representation of linguistic forms
(either hierarchical or linear) have strong ties with the parsing steps or memory
resources required to comprehend a sentence. Subject-preference is the most
optimal solution that the parser can come up with under these constraints.

A number of theories have emerged from these motivations. These theories,
eventhough they have similar motivations, generally differ from each other in
the way how they handle the theoretical framework necessary for their explana-
tion. Some of them assume the existence of phrase structures, hierarchical de-
pendency relations, and abstract and null representations. Others only assume
the existence of processes depending on the syntactic and semantic predictions,
linear dependencies, locality and distance of the arguments, and memory costs
related to the number and the distance of the dependency relations.

Recently, some proposals are made in favor of using a minimum number of
syntactic representations, and not using theoretical constructs like gaps and
fillers if the linguistic material provides good enough representations to achieve
meaning (Jackendoft & Culicover, 2005; Van Valin, 2005). Similar approaches
have previously been made in the psycholinguistic domain in which the com-
prehension mechanism does not use most of the conventional forms of represen-
tation, but includes the very basic representations like category and agreement
information as well as includes predictions about the position of the arguments
in the logical structure of the verb (Bornkessel & Schlesewsky, 2006). There is
no underlying structure in which gaps and fillers must be assigned for a well-
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formedness satisfaction and for an interpretation of the sentence, but a direct
linking between the arguments and the verb (to satisfy a number of syntactic
and semantic constraints, i.e., grammatical agreement, semantic interpretation
etc.) is proposed. In this regard these approaches resemble some other the-
oretical approaches in which linking of the arguments is a direct mechanism
(Pickering, 1991). Also, the main emphasis is given to the continuous linking
of syntax and semantics via attributing relative positions to the arguments
having prominence, case and word order as different dimensions. Predictions
are not only syntactic, but also interpretational.

In the following section, I will briefly mention examplar theories related to these
motivations which are closely related to the subject preference phenomenon.
Also, the theories selected may have assumptions on Turkish, which is verb-
final and shows Pro-Drop:

1. Structural Approaches:

These approaches are mainly designed as ambiguity resolution strategies.
Also, they are based on the assumptions of the existence of some kinds
of theoretical representations like filler, gap and hierarchical syntactic
tree structures. Filler corresponds to the argument which is moved from
its original /hypothetical position, and the gap is the position where it
is moved from. These approaches assume that, under local ambiguity,
filler and gap should be linked as quickly as possible. This requires the
minimum distance between the filler and the gap position possible.

The general assumption in these approaches is that the ambiguity be-
tween a subject- and an object-initial reading is structural in nature and
that subject occupies a higher position in the phrase structure tree than
the object (Crocker, 1994; Frazier & Flores d’Arcais, 1989). Therefore,
subject preference allows for an earlier integration and interpretation of
the initial ambiguous argument. That way, parsing takes part in a less ef-
fortful manner. In general, the language comprehension strategy should
be minimal (Fodor, 1979, 1998; Frazier, 1987; Inoue & Fodor, 1995).

(a) Filler-Gap Approach - Active Filler Hypothesis (AFH)

One of the examplar approaches in this category is the Active Filler
Hypothesis, in which the initial ambiguous argument, for instance,
is chosen to be the filler of the sentence (automatically when a
phrase occurs in the non-argument position) and whenever there
is a potential gap site, [generally emerging just after the relative
clause marker (who) or the verb|. This gap position is filled with
the filler. It is assumed that this gap position is where the filler has
originally moved from (Frazier & Flores d’Arcais, 1989). The pars-
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ing mechanism would not wait until the next word available (i.e.,
the word after the verb) to make sure that the filler-gap assignment
is fine.

The psycholinguistic manifestation of this type of hypothesis is that
the assignment of argument-verb relation is required to be quick and
the decision for choosing the filler as the subject is the outcome of
the structural position of the subject in the tree structure.

For instance, in the sentence:
(50) T wonder who ...

When “who” is read, the parser recognizes that it is a potential
filler, and may not be in its canonical argument position. “Who” is
marked as the filler of the complement clause, and a gap is assigned
just after “who” to yield a possible subject reading:

(51) I wonder who; gap; ...
But a possible continuation can turn out to be :
(52) T wonder who; my dad saw gap; yesterday.

Now “who” is not the filler of the gap position mapping to the sub-
ject position. It is the filler of the second minimal gap option after
“saw.” This option is more costly and is not preferred, because the
filler has to be active for a longer time and the gap position is fur-
ther away. Thus, AFH assumes fast integration of the arguments to
their slots, where subject preference allows quick diagnosis and link-
ing of the filler to the empty slot in the structurally most available
and shortest location in the syntactic tree.

Minimal Chain Principle (MCP)

de Vincenzi (1991) proposed a principle (MCP) , in cases of local
ambiguities at the null subject position. Italian is a Subject-Verb-
Object language (SVO) and it is similar to Turkish in that it also has
the subject-drop property. In this approach, the parser will prefer
to postulate a pro for the sentence-initial position (pro indicating a
lexically null pronominal subject) that is in a singleton chain as in
example (53) to a pro that is in a longer chain as in example (54).
Analyzing an element as being in a one-member chain amounts to
saying that the parser prefers to analyse an element as being in
its base position, that is, in the position where it directly receives
its theta role (de Vincenzi, 1991, p.199). In this respect, MCP
is reminiscent of Fodor’s (1979) ‘Superstrategy’ proposal that “the
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parser processes a word sequence as if it were the terminal string of
a well formed deep structure” (p.249).

(53) pro telefonera’
pro telephone-Fut-3s
He/She will telephone.

(54) pro telefonera’ Gianni.
pro telephone-Fut-3s Gianni
Gianni will telephone.

This particular pre-verbal position — where a subject generally occurs —
overlaps with the the position offered by the theoretical deep-structure
representation. It is assumed that the minimal “chain” between a covert
argument and its actual position is the one that represents the most
simple, non-transformed structure and that is why a subject would be
preferred.

Thus, in example (53), pro is assigned to the initial position leading to
a l-chain relation (chain from surface to deep-structure) while it is a
2-chain structure in (54) where a chain from Gianni to pro as well as a
chain from pro to the deep-structure position must be formed. That is
why, 1-chain is preferred over 2-chains, and reading must be slowed down
at “Gianni” indicating the reversal of this initial preference.

2. Working Memory Approaches:

As briefly mentioned above, one approach in this category is Gibson
(1998, 2000).2! The main idea behind this approach is to form the mini-
mum number of predictions during sentence comprehension. Predictions
made so far in the sentence create a load on working memory. Predictions
requiring more items to be held in memory creates processing difficulty.

In a sentence, a subject may be independent of the object (as in the case
of intransitive sentences which require only a subject and a verb). But an
object always requires the existence of a subject. Thus, the dependency-
free subject analysis of an initial argument is preferred, leading only to

24 Another approach using working memory comes from Lewis, Vasishth, and Van Dyke
(2006). In this approach, locality is preserved as a factor on sentence processing via acti-
vation decay. The main emphasis is given to the interference emerging from the syntactic
and semantic features of the NPs within the incomplete dependency relations. The NPs
may have excitatory effects on each other by reactivating the features they share. But, in
this aproach, preference to choose the initial argument as the subject has no structural or
memory related reason. It is just the outcome of a syntactic preference. The subject is the
default preference.



76 CHAPTER 4. EXPERIMENT 1: SUBJECT PREFERENCE

the prediction of a predicate. Since it is the minimal prediction possible,
it is the least costly.

Note that the assumptions outlined above are generally valid for lan-
guages in which the arguments must be realized overtly, meaning that
at the surface both the subject and object must be present. These as-
sumptions are not very clear for languages like Turkish and Italian where
there is no obligation to realize the subject of the sentence overtly. Thus,
Gibson’s (2000) account must be revised to include possible solutions for
the Pro-Drop languages where OV is also a common syntactic option,
the sentence inital unambiguous object does not entail an expectation of
an overt subject.

3. Alternative Approaches:

The last group of approaches assumes that there is no need to have
memory-related explanations or assumptions like empty categories or
fillers. It is possible to explain processing preferences by using only the
relational and semantic features available on the surface of the sentence.

One of the approaches in this category requires that there is no need to
have unnecessary representations in grammar (for a theoretical proposal
along these lines, see Jackendoff & Culicover, 2005). Argument process-
ing happens incrementally and assignments of functional and thematic
relations happen directly. The most pronounced examplar of this ap-
proach is the one mentioned in Chapter 1: eADM (Bornkessel & Schle-
sewsky, 2006).

In this model, subject preference for the initially ambiguous argument
is favored because it leads to the minimum number of GR assignments
(one GR), and consecutively does not cause a prediction for another GR
(by proposing an intransitive event structure). Thus, by selecting the
ambiguous argument as the subject, only one GR assignment is pro-
vided and this satisfies relational minimality. Thus, here, rather than
overtly specifying arguments, the relational semantic structure between
the arguments is taken into account. This also automatically leads to a
minimum number of overt arguments (satisfying structural minimality).

One interesting prediction for eADM for Turkish sentences is that, if an
object occurs sentence initially, no processing cost is expected as it may
be the case for other theories (Gibson, 2000). This is because OV struc-
ture is possible in Turkish and having an initial accusative object still
conserves structural minimality by NP-V structure.”” The unambigu-

25While it is not clear what MCP predicts for Turkish data, I think that this approach
would assume a processing cost for an accusative argument in the sentence inital position
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ously case-marked initial argument is taken as the object of a transitive
sentence where subject-drop is assumed.

4.6 Local Ambiguities and Subject Preference
in Turkish

As mentioned in Chapter 3, Turkish is a language in which an ambiguous first
argument can also function as either the subject or the object of the sentence.
It is a verb-final (SOV) language and in many instances it does not require an
overt realisation of the subject (i.e., allow pro-drop) allowing OV structures.
Both arguments can precede the verb in an unmarked sentence, as in example
(55). Also the subject can be dropped yielding the reduction of the overt
arguments, as in example (56). Thus, an initial ambiguous argument can turn
out to be the object, as in example (56), or the subject of the sentence, as in
example (57).

(55) Diin ben pilot gordiim.
vesterday I pilot see-Past-1s
Yesterday T saw (a) pilot.

(56) Diin pilot gordiim.
yesterday pilot see-Past-1s
Yesterday (I) saw (a) pilot.

(57) Diin pilot uyudu.
yesterday pilot sleep-Past-3s
Yesterday (the) pilot slept.

Turkish therefore differs from all languages that have been shown to exhibit
a subject preference, because these either do not allow pro-drop (Dutch, Ger-
man, English) or are not verb-final (Ttalian, English). Tt allows us to examine
whether the subject preference still holds when a subject reading is not the only
unmarked analysis option for an ambiguous argument. As illustrated above,
the second unmarked possibility is to analyse the argument as an object in
a structure with a dropped subject [as in example (56)]. A choice between
the simultaneous possibility of subject preference (via SOV word order) and

(by leading to a 1-member chain assuming that pro must be before the object in line with
SOV order). But since object-verb (OV) structure is also a highly possible option in Turkish,
MCP may not propose a processing cost (assuming OV). But Ttalian also allows such un-
marked, frequent, subject-drop (VO) structures, in which MCP at least assumes a 1-chain
member, because the surface structure must be mapped to the underlying base position
(where pronoun is base generated). Thus, T assume MCP would assume a processing cost.
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object preference (via subject-drop that leads to OV structure) occurs when
the sentence-initial argument is ambiguous. Thus the investigation of subject
preference in Turkish represents an interesting challenge for psycholinguistic
research.

4.7 Garden-Path Strength and Cues Used in
Disambiguation

The “strategical path” from the region of the sentence where a parser makes its
inital syntactic decision (on the locally ambiguous part of the sentence) to the
point where it realizes the existence of a problem in its initial syntactic decision
(i.e., via strong disambiguating information) is generally referred as the “garden
path.” The parser must go back to its previous state where it made the initial
decision, and it must choose another syntactic path to continue parsing to
derive the most well-formed and possible sentence structure. Processing costs
arising from this garden path effect are not the same for all the garden paths.
The level of difficulty in reanalysing the initial interpretation (and resolving
the garden path) is related to the “strength of the garden path”. For instance,
subject-to-object revision in German is easier (and garden path strength is
lower) for dative-initial constructions for the experiencer verbs, while it is more
difficult for the active verbs in ambiguous OSV structures (Bornkessel et al.,
2004). There are multiple reasons for such garden-path strength differences
(e.g., verb type, frequency of structures, the arguments’ prominence relations,
animacy information, definiteness information etc.).

Factors influencing subject preference have been investigated in a number of
studies. One of these studies (Schlesewsky, Fanselow, Kliegl, & Krems, 2000),
manipulated the semantic information of the initial wh-clause [in sentences
similar to the examples in (47) and (48)] in reading-time experiments. In these
experiments, both animate and inanimate locally ambiguous wh-phrases were
chosen to be the subject of the sentence. Animacy was found not to be a factor
in choosing the initial ambiguous argument as subject. That is, the animate
argument, being the more prototypical subject (Comrie, 1989), was not treated
differently than the inanimate argument for subject preference. But, animacy
information may influence the garden path strength during subject-object re-
analysis by providing an inanimate argument as the prototypical object. This
point is important in the current study, because I introduce animacy informa-
tion on the sentence-initial ambiguous argument. This may either influence
the initial preference for the subject preference as soon as the argument is
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read, or influence the garden path strength that reflects the ease of reanalysis
in turn.

Thus, in the Turkish study here, the animacy of the initial argument of the
sentence is introduced as the second level of investigation. Whether animacy
influences the inital subject preference on the ambiguous argument, or it only
influences reanalysis (toward object reading) and garden-path strength is also
being questioned.

4.8 Experiment 1(a): ERP Study

As partially introduced above, the present ERP study investigates (a) whether
the subject preference or pro-drop determines interpretation of an initial am-
biguous argument and (b) whether the availability of two alternative unmarked
structures (OV vs. SOV) lead to a higher susceptibility for the use of semantic
information (animacy) in ambiguity resolution. Also, this study explores two
further questions as the experimental conditions avail the possibility to ex-
plore these questions as by-products of the experimental design: (c) whether
unambiguous initial objects engender increased processing cost (where previ-
ously mentioned processing theories may predict represntational or prediction
costs), and (d) whether relational prominence hierarchy conflict observed on
the NP2 leads to an N400 effect, testing prominence mismatch. I will mainly
focus on the first two questions, but the other two questions will also be in the
scope of the evaluation.?®

Regarding questions (a) and (b) above, while the subject preference has been
shown to be independent of animacy in German (Schlesewsky et al., 2000), this
might not be the case in a language that does not require the overt realisation
of a subject. Thus, an inanimate initial argument, i.e., a non-prototypical
subject (Comrie, 1989; Hopper & Thompson, 1980), may lead to the pro-drop
reading being favoured over the subject reading.

Question (¢) will mainly deal with the nature of the template selection that
is formed at the initial phase of the comprehension of the sentence. If the
initial argument triggers an NP-V structure (because the minimum number
of categories are assumed via structural minimality), then depending on the
ambiguity of the initial argument, this will allow for either a subject-drop
transitive OV structure or an intransitive SV structure. If subject preference
is preferred via relational minimality indicating an intransitive event, then
SV is chosen. But if the initial NP is accusative marked and unambiguous,

26The material to be presented appears as Demiral et al., Cognition (2007),
doi:10.1016/j.cognition.2007.01.008, available at the Elsevier web page on-line.
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then OV will be the best option because it is more minimal than OSV. The
question for the current study is that, even though an overt subject is not
required in Turkish, can we find a processing cost for the initial object similar
to the scrambling effect in German (Schlesewsky, Bornkessel, & Frisch, 2003)
or in parallel to the prediction based memory accounts? Realization of the
existence of a subject, independent of being overtly or covertly represented in
the sentence, may create a processing cost via extending the number of the
participants in the event without additional overt category on the surface of
the sentence.

In question (d), on the other hand, T investigated whether prominence conflicts
show themselves as ERP deflections (generally N400) on the second noun of
the sentence. For instance, assume that we compare two sentences both having
SOV structure. If the agreement alignment happens to be +Agr > —Agr, but
the animacy alignment happens to be —animate > +animate, then on the
second NP, the conflict between these alignments will result in an N400 (par-
ticularly for the sentences in which an animate object follows the inanimate
subject). The N400 effects found in the previous studies (Frisch & Schlesewsky,
2001; Roehm, Schlesewsky, Bornkessel, Frisch, & Haider, 2004) on the nomi-
native inanimate argument following a sentence-initial accusative animate was
interpreted as a cost resulting from the failure to satisfy the prediction of a
more prominent item (Bornkessel & Schlesewsky, 2006). The initial animate
accusative argument yielded an expectation to have a more prominent argu-
ment (Actor) for the subject (+Agr) position, and the inanimate argument
cannot fulfill this expectation. Thus, in this study, if T observe a negativity on
the accusative animate argument (object) following the nominative inanimate
argument (subject), this will bring a new explanation for these findings, such
that not the prediction cost per se, but “creating an event structure where
inanimates act on animates” is very difficult (or hard to find), in parallel with
the unmarked transitivity hypothesis of Comrie (1989). Thus, a prediction
based account will be abandoned. I will explore such a prominence conflict on
the NP2 of the filler sentences.

4.8.1 Materials and Methods
4.8.1.1 Participants

After giving informed consent, twenty-six participants (8 females and 18 males)
from the Turkish community of Berlin participated in the experiment. Their
mean age was 27.1 years with a range of 21-40. Nineteen of them were native
speakers of Turkish (6 females, 13 males) and seven of them were bilinguals
of either Turkish-Bulgarian or Turkish-German (3 females, 4 males). The
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first language of the bilingual participants (language spoken at home) was
Turkish, but in contrast to the non-bilinguals they started learning their second
language during early childhood. Participants who were not bilingual scored
their knowledge of German with a mean rating of 2.37 (std: 0.96; scale: 1-
5, with 1 equalling “very well”). All the participants were right-handed and
had normal or corrected-to-normal vision. Three further participants were
excluded from the final data analysis due to excessive EEG artefacts.

4.8.1.2 Experimental Design

In accordance with the main questions of the experiment (Is there a subject
preference? Can this preference be modulated via animacy?), the experimental
conditions were centred around a 222 design manipulating the factors AMBi-
guity (initial argument ambiguous vs. unambiguous) and ANIMancy (initial
argument animate vs. inanimate):

Condition Sentence and Meaning

a. Ambiguous Animate: Diin palyago gordiim.

Yesterday clown-Acc saw-1s
Yesterday (I) saw (a) clown.

b. Unambiguous Animate: Diin palyagoyu ben gérdiim.
Yesterday the clown-Acc 1s saw-1s
Yesterday I saw the clown.

¢. Ambiguous Inanimate: Diin kale gérdiim.

Yesterday castle saw-1s

Yesterday (T) saw (a) castle.

d. Unambiguous Inanimate: | Diin kaleyi ben gérdiim.
Yesterday the castle-Acc 1s saw-1s
Yesterday I saw the castle.

Table 4.1: Critical conditions in Experiment 1.

The design shown in Table 4.1 capitalises upon the fact that accusative case
can, but need not be, marked overtly in Turkish (see Chapter 3). Furthermore,
only first person (singular or plural) pronouns (and verb agreement endings)
were used, as these (i) unambiguously rule out a subject reading for the critical
NP in the locally ambiguous conditions [Table 4.1 (a/c)|, and (ii) do not require
any specific context for pro-drop.

The critical position in all the conditions in Table 4.1 was the verb, which dis-
ambiguates the first NP towards an object reading (via person information) in
the ambiguous conditions [Table 4.1(a/c)]. If there is a subject-preference, this
disambiguation should engender increased processing difficulty [Table 4.1(a/c)
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vs. (b/d)]. Furthermore, if the preference is influenced by animacy, the effect
at the position of the verb should be modulated for inanimates (¢ vs. d) as
opposed to animates (a vs. b).

In order to avoid artificial processing strategies due to a predictable reading
of the first NP, I introduced four filler conditions (see Table 4.2) designed to
render the materials more variable and thereby minimise strategic influences.
Conditions e and f (Table 4.2) led to a (transitive) subject reading of the
ambiguous initial argument, while conditions g and h (Table 4.2) led to a
(transitive) object reading of the ambiguous initial argument.

Condition Sentence and Meaning

e. Transitive SO Animate: Diin palyago adami gordii.
Yesterday clown man-Acc saw-3s
Yesterday clown saw the man.

f. Transitive SO Inanimate: | Diin kale adami korkuttu.
Yesterday castle man-Acc scare-3s
Yesterday the castle scared the man.
g. Transitive OS Animate: Diin palyago ben gordiim.
Yesterday the clown 1s saw-1s
Yesterday I saw the clown.

h. Transitive OS Inanimate: | Diin kale ben gordiim.

Yesterday the castle 1s saw-1s
Yesterday I saw the castle.

Table 4.2: Filler conditions in Fxperiment 1.

Note that, in the absence of a suitable context, conditions g and h (Table 4.2)
are very highly marked and therefore associated with a considerable accept-
ability drop. However, they were included as to further extend the possible
range of readings for the first NP.

4.8.1.3 Materials

Sentence materials were constructed on the basis of 80 adverb - noun (animate)
- noun (inanimate) - (noun / pronoun / null) - verb combinations, which were
used to generate sentences as in Table 4.1 and Table 4.2. All adverbs were
temporal (e.g., yesterday, last night). The animate nouns were human com-
mon nouns (e.g., doctor, man, singer), while inanimate nouns were nouns (e.g.,
medicine, car, rock etc.) (See Appendix A for all the material used in the ex-
periment.) Except for the transitive SO inanimate condition [Table 4.2(f)],
(accusative) verbs were compatible with both inanimate and animate objects.
The verbs in condition g (Table 4.2) were only required to select an animate
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object. The 640 sentences thus constructed were divided into two lists of 320
sentences such that each list included forty sentences per condition and four
sentences from each lexical set. Overall, each list comprised 160 acceptable
sentences (of the types in Table 4.1 b/d and Table 4.2 e¢/f), 80 unacceptable
sentences (Table 4.2 g/h) and 80 sentences of potentially degraded accept-
ability due to a required reanalysis (Table 4.1 a/c). Each list was presented
in two different randomised presentation orders and presentation of lists was
counterbalanced across participants.

4.8.1.4 Procedure

Sentences were presented word-by-word in the centre of the screen with a pre-
sentation time of 600ms per word and an inter-stimulus-interval (IST) of 200ms
[note that adverbs composed of 2 words like diin gece (“last night”) were pre-
sented together|. These presentation times were chosen due to the morpho-
logical complexity of Turkish and were perceived as a comfortable reading
rate by participants. Each trial began with the presentation of an asterisk
(1000ms plus 200ms IST) and ended with a 1000ms pause, after which the par-
ticipants completed an acceptability judgement task by pressing one of two
push-buttons. Participants were given maximally 3000ms to respond. The
acceptability judgement was followed by a probe detection task, in which the
participants decided whether the word shown had occurred in the previous
sentence (maximal reaction time again 3000ms).

Participants were asked to avoid movements and to only blink their eyes be-
tween the onset of the judgement task and the presentation of the asterisk
preceding the next sentence. Before the main session, 14 additional sentences
were presented as a practice session. The presentation of the critical 320 sen-
tences was then carried out in eight blocks of 40 sentences. A session lasted
approximately 3 hours including electrode preparation.

4.8.1.5 EEG Recording

The EEG was recorded by means of 25 AgAgCl-electrodes, which were fixed to
the scalp by means of an elastic cap (Electro Cap International). AFZ served
as the ground electrode. Recordings were referenced to the left mastoid, but
re-referenced to linked mastoids off-line. In order to control for eye-movement
artefacts, the horizontal and vertical electro-oculogram (EOG) was monitored.
Electrode resistances were kept below 5k. All channels were amplified using a
Twente Medical Systems DC amplifier and recorded with a digitization rate of
250 Hz. Data then filtered with a 03-20Hz band-pass filter.
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4.8.1.6 Data Analysis

The statistical analyses of the behavioural data for the four critical conditions
[Table 4.1 (a-d)] were carried out by means of repeated measures analyses
of variance (ANOVASs) comprising the within participants factors AMBiguity
(Ambiguous vs. Unambiguous) and ANIMacy (Animate vs. Inanimate).

For the statistical analysis of the ERP data, repeated measures ANOVAs for
the four critical conditions |Table 4.1 (a-d)| were calculated for mean am-
plitude values per time window per condition. Trials for which the probe
detection task had not been performed correctly were excluded from the anal-
ysis. Analyses additionally included the topographical factor ‘region of inter-
est’ (ROT). Lateral ROTs were defined as follows: left-anterior: F3, F7, FC1,
FC5; left-posterior: CP1, CP5, P3, P7; right-anterior: F4, F8, FC2, FC6;
right-posterior: CP2, CP6, P4, P8. For mid-line electrodes, the factor ROI
comprised the following six levels: FZ; FCZ; CZ; CPZ; PZ; POZ.

4.8.2 Results
4.8.2.1 Behavioural data

Table 4.3 shows mean acceptability rates and reaction times for the accept-
ability judgement task and accuracy rates and reaction times for the probe
detection task.

The results of the acceptability judgement task supported the prediction that
ambiguous initial arguments were initially associated with a subject reading:
the ambiguous object-initial conditions gave rise to lower acceptability ratings
and higher reaction times than their unambiguous counterparts. This was sup-
ported by the statistical analysis of the four critical conditions (a-d), which
revealed main effects of AMB (F7(1,25)=19.13, p < 0.001; F5(1,79)=119.29,
p < 0.001) and ANIM (Fy(1,25) = 24.34, p < 0.001; F5(1,79)=16.86, p <
0.001) as well as an interaction of ANIM*AMB (F}(1,25) =26.60, p < 0.001;
F5(1,79)=21.63, p < 0.001) in acceptability ratings. Resolving this interac-
tion by AMB revealed an effect of ANIM for the ambiguous (F}(1,25)=28.20,
p < 0.001, F»(1,79)=20.26, p < 0.001) but not for the unambiguous condi-
tions. Ambiguous animate conditions were rated lower than the ambiguous
inanimate conditions. For the reaction times, the analysis revealed main ef-
fects of AMB (F3(1,25)=43.27, p < 0.001; F5(1,79)=75.47, p < 0.001) and
ANIM (Fy(1,25)=10.69, p < 0.01, F5(1,79)= 11.30, p < 0.01). Participants
took longer to respond in ambiguous and animate conditions.
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For the probe detection task, the analysis of the error rates revealed a main
effect of AMB (F1(1,25)=7.07, p < 0.05, F»(1,79)=4.76, p < 0.05). The
reaction times showed a main effect of ANIM (F3(1,25)=15.90, p < 0.001,
F5(1,79)=4.01, p < 0.05).

Condition Acceptability Judgement | Probe Detection

Accept. (%) | RT(ms) Accuracy (%) | RT (ms)
a. AMB-ANIM 76.4 (42.5) | 760 (478) | 98.2 (13.4) 887 (356)
b. UNAMB-ANIM 98.0 (14.1) | 626 (386) | 97.8 (14.7) 878 (357)
c. AMB-INANIM 86.8 (33.8) | 690 (421) | 98.9 (10.2) 840 (328)
d. UNAMB-INANIM 98.6 (11.5) | 593 (353) | 97.1 (16.7) 860 (323)
e. TRANS. SO ANIM 97.7 (15.0) | 682 (414) | 95.4 (20.8) 963 (375)
f. TRANS. SO INANIM | 94.6 (22.6) | 698 (402) 96 9 (17.6) 957 (377)
g. TRANS. OS ANIM 16.7 (37.3) | 663 (402) 4 (15.9) 872 (328)
h. TRANS. OS INATM | 21.0 (41.4) | 703 (450) 96 S (175) 911 (361)

Table 4.3: Mean and standard deviation (sd) of the behavioural measures in Experi-
ment 1.

4.8.2.2 ERP data

Figure 4.1 shows ERPs relative to the onset of the verb in our critical four
conditions [Table 4.3 (a-d)].

As is apparent from Figure 4.1, the conditions disambiguated towards an
object-initial reading (a/c) engender a broadly distributed positivity between
approximately 200 and 600 ms post onset of the verb. Visual inspection sug-
gests that this effect does not differ between the animate and inanimate condi-
tions in 200-600ms window. This impression was confirmed by the statistical
analysis, which revealed a main effect of AMB at both lateral (F(1,25)=29.28,
p < 0.001) and midline sites (F(1,25)=36.64, p < 0.001). The interaction
AMB x ANIM did not approach significance (both Fs < 1).

In a second step, I examined ERP responses at the position of the initial
argument in the 400-600ms time window. As ambiguous arguments were asso-
ciated with a subject reading (see above), this raised the question of whether
the unambiguous initial objects would engender increased processing cost. As
Figure 4.2 shows, however, there is neither an effect of ambiguity nor an effect
of animacy. This was supported by the statistical analysis, which revealed no
significant main effects or interactions.

At the last step, I examined two filler conditions (Table 4.2, e and f conditions)
in the 400-550ms time window. These conditions have the same animate ob-
ject NP2 (second NP following sentence-initial ambiguous NP). In one case,
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A. Animate B. Inanimate

........................ AM-AN (n=26)

UN-AN (n=26)
-+ AM-IN (n=26)
—_——- UN-IN (n=26)

Figure 4.1: ERP measurement on the verbs. The left column (A) shows the animate
conditions (Table 4.1 a vs. b conditions) and the right column (B) shows the inan-
imate conditions (Table 4.1 ¢ vs. d conditions). Dark lines show the unambiguous
conditions, dotted lines show the ambiguous conditions.
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A. Animate B. Inanimate
{ F3 { Fz { F4
FC1 FC2
’A A
cz

l\/\/ v [\/\/\ WJ 1\ %\/\, i %/ v {\/W .

........................ AM-AN (n=26)

UN-AN (n=26)

05 10 [ AM-IN (n=26)
————- UN-IN (n=26)

5

Figure 4.2: ERP measurement on the sentence-initial NPs. The left column (A)
shows the animate conditions (Table 4.1 a vs. b conditions) and the right column
(B) shows the inanimate conditions (Table 4.1 ¢ vs. d conditions). Dark lines show
the unambiguous conditions, dotted lines show the ambiguous conditions.
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s ———— Animate after animate
0.5 1.0 Animate after inanimate

Figure 4.3: ERP measurement on the second NPs (NP2). Dark line shows the ani-
mate NP folowing the inanimate NP (Table 4.2 e condition) and grey line shows the
animate NP following the inaniamte NP (Table 4.2 f condition).

NP2 follows the animate subject [Table 4.2, e condition|, in the other inan-
imate subject NP1 (Table 4.2, (f) condition). As it is seen in Figure 4.3,
these conditions exhibit significant differences relative to each other on NP2.
Tnanimate conditions shows N400 like negativity when compared to animate
conditions. Inanimate conditions are those in which the animate object fol-
lows the inanimate subject which creates a conflict between the +agr > —agr
and +animate > —animate prominence hierarchies. The visual impression
was confirmed by the statistical analysis, which revealed a main effect of ANI-
Macy at both lateral (F(1,25)=6.69, p < 0.05) and midline sites (F(1,25)=4.67,
p < 0.05) within the time-window of 400-550ms. An animate object NP2 fol-
lowing an inanimate subject NP shows a N400 like component.

4.8.3 Discussion

The present study investigated four questions. Two of them were in the the
major focus of the study: (a) whether Turkish, which permits an unmarked
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object analysis of an initial ambiguous argument, nonetheless shows a subject
preference and, if so, (b) whether this preference is modulated by animacy.

Both the behavioural findings and the ERP effects at the critical verb position
indicate that participants indeed initially adopted a subject analysis of the
first NP. When this was disconfirmed by the person marking on the verb, a
broadly distributed positivity in the ERP measures, higher reaction times and
lower acceptability ratings in the judgment task were observed.

Concerning the question of semantic influences, the ERP data suggests that
the subject preference is just as strong for inanimate as for animate arguments,
as the positive ERP component on the verb was not modulated by animacy
of the NP. Despite this absence of a difference in the ERPs, the behavioural
data show a higher mean acceptability for the ambiguous inanimate as op-
posed to the ambiguous animate condition (Table 4.3), thus suggesting that
the object reading is more easily reconstructed for inanimate arguments. This
observation suggests that, while the initial subject preference and the conflict
resulting from a non-confirmation of this preference are the same in both cases,
the probability of reaching an acceptable interpretation is influenced by the
semantic information, revealing a possible difference in garden-path strength.

Note that, studies in German showed that reaching an acceptable interpreta-
tion for a sentence is influenced by the lexical differences between the verb types
by using Speed Accuracy Tradeoff (SAT) measures (Bornkessel et al., 2004).
In these studies dative object-experiencer verbs influenced the reanalysis pro-
cess differently than the dative active verbs, thus leading to a more accessible
interpretation for the experiencers than actives. The important point here is
that, even though the German study did not manipulate the animacy of the
inital ambiguous NP, the processing difference is attributed to the garden-path
strength. Similar to the SAT measures in German data, the acceptability rat-
ings in the current experiment revealed the animacy information as one of the
factors influencing garden-path strength .

No difference was observed on the sentence-initial NPs. There were not any
ERP differences between ACC marked vs. ambiguous arguments, providing
an answer for one of the questions of this experiment, namely whether the
extension (or realization) of the second argument of the sentence leads to
processing cost (question (¢) mentioned above), where it may be overtly or
covertly given in the following portion of the sentence. While in German
complement clauses, an ACC case-marked argument yields a scrambling effect,
in Turkish it does not. Even though the realization of the existence of the
second argument leads to update of the semantic representation (via allowing
a representation of an event having both Actor and Undergoer arguments),
the ACC marked (unambiguous) argument did not lead to any cost.
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eADM interprets the scrambling negativities found in German sentence-initial
accusative arguments as follows: When the initial argument is read, category
information is being assessed and an NP-V template is formed via structural
minimality (because the initial category-formation phase only allows the ap-
plication of structural minimality). Only after, in Phase 2, is case informa-
tion processed, yvielding an Undergoer assignment via accusative case. This
information “predicts” or expects that the Actor must somehow exist in the
sentence, thus there must be two GRs in the sentence. This information then
conflicts with the current NP-V information because German does not allow
Pro-drop and all the GRs must map to the core NPs. Scrambling negativity
is the by-product of this conflict/mismatch.

If this hypothesis holds for Turkish, realization of the second GR via accusative
case will not conflict with the NP-V template via Pro-Drop. This is the case
in this experiment. There is no extension or conflict on NP-V. Since relational
minimality is only an ambiguity resolution strategy, realization of another GR
does not violate it.

On the other hand, there might be an alternative explanation for not see-
ing any difference between ambiguous and case-marked unambiguous NPs in
Turkish. For instance, object-first structures might be less common in Ger-
man, while they are more common in Turkish, thus leading to possible object
initiality. This is a frequency-based interpretation and in line with the tuning
hypothesis proposed by Cuetos and Mitchell (1988). This issue will be dealt
with elaborately in the following chapters, particularly in Chapter 6, where I
present corpus counts.

My general interpretation about these findings is that, a unique characteristics
of Turkish prevents any kind of negativity on the sentence-initial accusative
argument (like scrambling negativity observed for German Bornkessel, Schle-
sewsky, & Friederici, 2002b; Roésler, Pechmann, Streb, Réder, & Hennighausen,
2002), because Turkish allows Pro-Drop structures where OV is one of the min-
imal templates available to the language system. An ACC marked argument
leads neither to the expansion of the initial minimal syntactic template nor
causes a cost related to the markedness of the syntactic structure (scrambling).
Since German lacks Pro-Drop, it is realized that the sentence is scrambled and
must have two overt arguments. The option of having OSV rather than SOV
is more marked (and less preferred) and also more costly for the processing
system.

Regarding question (d), on prominence hierarchies, as it can be seen in exam-
ple (58), Frisch and Schlesewsky (2001) showed that the second Nominative
inanimate NP der Zweig showed an N400 effect when it followed an animate
Accusative NP Lehrer. The interpretations suggest that this is the case be-
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cause the initial accusative animate argument predicted an Actor NP2, but
this prediction was not satisfied, leading to N400 (Bornkessel & Schlesewsky,
2006; Roehm et al., 2004).

(58) ...welchen Lehrer der Zweig streifte.
[which teacher]acc [the twig]non brushed
“...which teacher the twig brushed.”

Animates are more prominent in the animacy scale, and inanimates are lower.
The inital animate argument leads to the prediction that a subject will follow
and that it must be at least as prominent as the initial animate argument.
When the relational status of the animate and inanimate arguments reverse,
e.g., animate is given lower status with the accusative case, while inanimate is
given the higher status with the nominative case, the comprehension system
recognizes this conflict immediately, and prediction is not satisfied, leading to
an N400.

In Experiment 1, the conditions did not make any predictions for the GR status
of NP2 at all, because the sentence-initial argument was taken as the subject
of the sentence. As mentioned in the previous parts of this chapter, previous
findings on German and this finding cannot be explained with a prediction-
based approach. Thus, there are two possiblities here. One is that the +Agr
(or Nom > Acc Case hierarchy) contrasts with the animacy hierarchy, and
this leads to N400. Any conflict between these formal and interpretational
hierarchies would produce N400. Under this assumption, eADM may assume
that the realization of the mismatch must emerge in the well-formedness step,
which must be observed as a late positivity, not in the prominence computation
where the prediction-related N400 emerges.?” This hypothesis also explains
German data, but eADM must be modified to have a non-prediction based
explanation. The second possibility is that the events in which inanimates
acting on animates are few and so the linguistic system quickly recognizes
this marked structure on the second argument. This also brings into question
whether the frequency of sentences having an inanimate subject and animate
object in the language is respectively low. In corpus counts, I will show that
this is indeed the case (Chapter 6).

In general, observing the similar effect also for Turkish confirmed the pre-
vious hypothesis about the relational nature of the incremental prominence
assignment, mechanism. This mechanism is incremental and relational. Thus,
question (d) developed above is answered in that way.

2TLinear precedence of low-high prominence may also create a processing cost in the model,
but here the main issue is the conflict.



92 CHAPTER 4. EXPERIMENT 1: SUBJECT PREFERENCE

Overall, the ERP experiment supports the subject-preference hypothesis. The
positivity observed is similar to the positivities observed in the literature for
the (diagnosis and) revisions of initial syntactic preferences (positivity either
as a monolithic component or a combination of different components) (beim
Graben, Saddy, Schlesewsky, & Kurths, 2000; Friederici, Mecklinger, Spencer,
Steinhauer, & Donchin, 2001). On the other hand, there are a number of
issues that need to be resolved before we fully accept the subject preference
hypothesis. These issues will be introduced and dealt with below.

The first issue is that in the behavioural results, there were not only an accept-
ability difference between the ambiguous conditions and unambiguous condi-
tions, but also between animate and inanimate ambiguous conditions. T did
not find any ERP difference related to the animacy difference in the accept-
ability task, but for the former one, subject-object revision, the accepetability
task and ERPs are corralated. Thus, ERPs may have different degrees of cor-
relation with behavioural measures, where the ERP difference expected for the
animacy difference in Experiment 1 can be a subtle one, disappearing under
other processes. For instance, some processes (like subject-to-object revision)
may influence the ERPs and dominate the components, and override these
subtle differences.

On the other hand, ERP effects which I attributed to the subject-object re-
vision may actually be related to the factors embedded in the condition in
general. It is possible that the absence of case marking or dropping the pro-
noun may be the main factors influencing accceptability differences and ERPs.

In order to explore how different types of structures vary with respect to their
acceptability, and to have a better understanding of the Turkish speakers’
preferences, I conducted a questionnaire study with similar material to what I
used in the experiment. This questionnaire study aimed to assess three things:
(a) How existence of a pronoun influences the acceptability of the sentence,
(b) how absence of case marking influences the acceptability of the sentence,
and (c¢) how animacy influences the subject-object reversal (confirmation of
the experimental findings in a different task).
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4.9 Experiment 1(b): Questionnaire Study

4.9.1 Materials and Methods
4.9.1.1 Participants

Thirty participants took part in the questionnaire study (12 females and 18
males; mean age: 31.1, range: 16-55). Participants were all native speakers of
Turkish and residing in Turkey at the time of the study.

4.9.1.2 Materials

A subset of the materials used in the ERP study (24 lexical sets) was used
to create the materials for the questionnaire study. These lexical items were
used to create six critical sentence conditions, which were assigned to six lists
(including 4 sentences per condition each) according to a Latin square design.
In addition to the critical ambiguous conditions from Experiment 1 (Table 4.1
a/c), a minimally differing condition with an unambiguously marked object
and a dropped subject and a canonically ordered (subject-before-object) con-
dition without pro-drop were included. All sentence types were realised with
either an animate or an inanimate first NP, thus yielding the six critical condi-
tions. The extra conditions not used in Experiment 1, and which were included
in the questionnaire study, are exemplified in examples (59) and (60) using an-
imate NPs. Note that the object was morphologically marked for accusative
case in half of the sentences in “No ProDrop” Conditions (60) and not marked
in the other half of the stimuli. However, due to the presence of an initial
unambiguous subject pronoun, there was never any ambiguity with respect to
the object interpretation of NP2 even in the morphologically ambiguous cases.

(59) Unambiguous-Animate Condition:
Diin adami gérdiim.
Yesterday man-ACC see-Past-1s
“T saw the man yesterday”

(60) No ProDrop-Animate Condition:
Diin ben adam | adami gordiim.
Yesterday I man | man-ACC see-Past-1s
"I saw (a) / the man yesterday”

Within each list, the 24 critical sentences were randomly intermixed with 20
ungrammatical fillers, thus yielding a total of 44 sentences per questionnaire.
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4.9.1.3 Procedure

Participants rated each sentence on a 4-point scale (4 = “perfect”; 1 = “totally
excluded”).

4.9.2 Results

Mean acceptability ratings for the questionnaire study are shown in Table 4.4
and 4.5.

Condition Mean | SD
A. AMB-ANIM 2.52 | 1.00
B. UNAM-ANIM 3.17 | 0.88
C. NO PRO-DROP - ANIM 2.68 | 0.87
D. AMB - INANIM 3.10 | 0.82
E. UNAM - INANIM 3.29 | 0.74
F. NO PRO-DROP - INANIM | 2.67 | 0.83
UNGRAM. FILLERS 1.18 | 047

Table 4.4: Mean acceptability ratings and standard deviations for all the conditions
in the Questionnaire Study.

I analysed the results for the six critical conditions with a repeated measures
ANOVA including the factors ANIMacy (NP being animate or inanimate) and
CONDition (Pro-Drop ambiguous, Pro-Drop case marked and No Pro-Drop).
Corrections for multiple comparisons were performed using a modified Bon-
ferroni method (Keppel, 1991). The analysis revealed main effects of ANTM
(F1(1,29)=32.17, p < 0.001; F5(1,23)= 5.42, p < 0.05) and COND (F;(2,58)=
28.16, p < 0.001; F5(2,46)= 13.63, p < 0.001) and an interaction of the two
factors (F1(2,58)= 9.25, p < 0.001; F5(2,46)= 6.68, p < 0.01). Resolving this
interaction by ANIM revealed an effect of COND for the animate conditions
(F1(2, 58)= 14.65, p < 0.001; F»(2,46)= 10.69, p < 0.001), while this effect
was only significant by participants for the inanimate conditions (F3(2, 58)=
6.27, p < 0.05; F»(2,46)=2.01, p > 0.16). Pairwise comparisons between the
animate conditions revealed a significant difference between conditions A and
B (Fi(1,29)= 22.56, p < 0.001; F3(1,23)= 24.13, p < 0.001) and conditions B
and C (F1(1,29)= 12.80, p < 0.01; F5(1,23)= 9.41, p < 0.01) but no differ-
ence between conditions A and C (F1(1,29)= 4.02, p > 0.07; F»(1,23)= 1.91,
p > 0.17). For the inanimate conditions, the difference between conditions
D and E only reached significance in the analysis by participants (F;(1,29)=
6.27, p < 0.05; F5(1,23)= 2.04, p > 0.16), while there were significant differ-
ences between conditions E and F (F(1,29)=47.63, p<0.001; F»(1,23)= 22.58,
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p < 0.001) and conditions D and F (F1(1,29)= 23.39, p < 0.001; F»(1,23)=
10.61, p < 0.01).

Condition Mean sd

-acc | —¢ | -acc | —¢
C. NO PRO-DROP-ANIM 2.65 | 2.70 | 0.84 | 0.76
F. NO PRO-DROP-INANIM | 2.68 | 2.66 | 0.77 | 0.85

Table 4.5: Ratings and standard deviations for the subconditions of C and F in the
Questionnaire Study

4.9.3 Summary

The results of the questionnaire study can be summarized as follows:

1. Acceptability difference between animate and inanimate ambiguous con-
ditions:

The questionnaire study replicated the acceptability difference between
animate and inanimate ambiguous conditions observed in Experiment 1.
Animate ambiguous conditions are less acceptable than the inanimate
ones (Experiment 1: 76.4/86.8 and Questionnaire study: 2.52/3.10).
From the subject preference perspective, this suggests that subject-to-
object revision is more costly for animate objects. Ambiguity of object
case marking is costly when the object could also potentially be analysed
as a subject, especially when it is animate. This process in which the
difficulty arises from assigning objecthood to the animate noun (which
is actually a better candidate to be a prototypical subject) must emerge
in the later time points (or we cannot observe it via ERPs).

2. No general disadvantage of Pro-Drop:

Both ambiguous conditions were less acceptable than the unambiguous
conditions. Thus, now we can explore why this might be the case. One
possibility is dropping the pronoun. Is Pro-Drop less accepted? The
simple answer to this question is “No”. There is no general disadvantage
associated with Pro-Drop: (Canonically ordered) sentences with an overt
subject (C/F in Table 4.4) are rated as less acceptable than sentences
with an unambiguously marked object and a dropped subject (B/E in
Table 4.4) (2.68/2.67 vs. 3.17/3.29). Pro-Drop is a highly preferred
option in Turkish and under situations as in the questionnaire study in
which the subject is non-emphatic (see Chapter 3), 1st and 2nd person
pronouns are generally dropped.
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While omitting the pronoun is not costly, having the overt pronoun is.
Thus, the questionnaire study raised an interesting point, which, at first
glance, is a contradictory pattern to the behavioural findings of Experi-
ment 1. Tt revealed a less acceptable preference for the sentences (which
have SOV word order) with pronouns, while in Experiment 1, control
conditions (which had OSV word order) with a pronoun were highly
acceptable. My interpretation is as follows: If a pronoun is used in its
canonical position and if it is non-emphatic, then this leads to an accept-
ability drop. People do not need a pronoun and find it uneconomical to
use it unnecessarily. Pro-Drop alone is not a problem, neither having a
pronoun; when someone can express a sentence without a pronoun then
s/he prefers to do so. A pronoun is used in Turkish when one wants to
switch the topic or to emphasise the subject. This supports the claim
that using an overt pronoun in these cases is redundant (Enc, 1986). In
the OSV order, on the other hand, we make topicalization, making the
pronoun necessary to use. This does not lead to an acceptability drop.

While, existence of a pronoun in OSV control conditions in the experi-
ment did not lead to acceptability drop, still there might be an effect of
the pronoun on the ERPs. For instance, having two overt arguments vs.
one overt argument may create more interpretational cost for the system
that leads to negativities. If this is the case, existence of a pronoun in
the control condition might have influenced ERPs to be more negative,
such as deviating the ERP form towards a more negative polarity, while
the Pro-Drop conditions are easier to process, and they stay relatively
more positive. This issue represents a potential problem, and will be
examined in the next study.

. No main effect of case marking:

The ambiguity effect reaches significance for the animate conditions (A
vs. B in Table 4.4) but not for the inanimate conditions (D vs. E in
Table 4.4). This finding indicates that the acceptability disadvantage
for A vs. B does not stem from overt case marking alone (which relates
to a kind of formal restriction of the grammar). In addition, the ques-
tionnaire findings showed that the presence or absence of accusative case
marking does not change the acceptability of Turkish sentences when the
morphologically noun phrase is clearly in an object position (see Table
4.5, C and F, caseless and case marked conditions).

As mentioned in Chapter 1, ACC case marking is not obligatory in
Turkish, and object-verb relation, for example in the form of object-
incorporation, depends on the nature of the NP (its animacy, definiteness
etc.). Thus, the effect of case marking surfaces under only certain types
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of grammatical structures, but not as a main effect in which a caseless ob-
ject reduces the acceptability all the time. In the ambiguous conditions,
it is easier for the inanimates to be reanalysed, probably because they
are taken as less definite than the animates. It might be more difficult to
have a non-specific object reading for animates in the verb-neighboring
position. Or the inaniate objects are more proto-typical objects than the
animates and it is easier to assign objecthood to them.

On the other hand, when there is an overt pronoun in the sentence-
initial position, acceptability drops to a level which may override the
acceptability changes related to the case status of the object. But, I think
that case marking alone is not the main contributor to the finding that
the ambiguous conditions are less acceptable than the unambiguous ones
in general. Even though its influence is higher for the animate conditions,
there is a general acceptability drop for the ambiguous conditions which
may indicate that the revision from subject to object creates a processing
cost. On the other hand, the possible influence of case on ERPs must be
investigated overall.

4.9.4 Discussion

To summarise, the results of the questionnaire study confirmed that the posi-
tivity at the position of the verb in the ERP study was not likely engendered by
an acceptability decrease due to subject-drop. The behavioural difference be-
tween ambiguous conditions (between animate and inanimate conditions) did
not reflect on the ERPs on the verb in the experiment. For both cases, ERP
deflections were positive and their amplitudes were large for both animate and
inanimate conditions showing no animacy difference. Thus, assuming a direct
relationship between the ERP data and the acceptability ratings seems to be
difficult in some instances, but, these findings do not cancel out this possibility
fully.

If subject-to-object reanalyses takes place and this syntactic operation over-
rides the possible effects of animacy, then only such major processes (reanalysis
effect) would be observed via ERPs, not the secondary post-syntactic inter-
prative ones (animacy effect). This does not cancel out the possibility that
some acceptability measures may be related to ERPs in some ways, but this
proposal requires more sensitive conditions to be inserted into the picture. An-
other possible interpretation is that the animacy differences may emerge in the
later time points that we cannot observe in the ERP time window (which is
around 1 second). Tn order to examine that, T did the same statistical analysis
in the later time window (between 1000ms to 1600ms — the time acceptabil-
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ity judgment started) after the verb onset, but observed no effect of animacy.
Thus, it seems that the influence of animacy is somehow overriden by the
reanalysis effect.

Also, the results indicate that the acceptability change cannot be attributed
solely to case-marking. ACC case marking is not obligatory for Turkish and
it cannot influence acceptability changes observed here alone. Then, the effect
of ambiguity reported here might be due to two factors: (a) the presence of
a subject-object ambiguity that results in a reanalysis effect, and (b) object-
incorporation. Recall from Chapter 3 that an object can go into a constituency
formation with the verb, a process called object-incorporation. This process
is common for inanimate objects and it is sensitive to verb specific differences.
Particular lexical items can go into object-incoporation while for others it is
more difficult. Combining this theoretical aspect of object-predicate relation
with the findings listed above, it seems that the acceptability drop for ambigu-
ous animates does not fully cancel out the possible influence of the difficulty
of obtaining an object-incorporation reading. But, as mentioned in Chapter
3, the experimental material was designed to prevent object-incorporation in
a maximal degree. If the only possible way to interpret the non-definite object
noun is to take it as a referential noun, then the acceptability drop must be
related to the difficulty of assigning the correct specificity level for this ani-
mate noun. Another way to put it is that the difficulty in revising the definite
reading of the animate noun (as being the subject and being in the sentence-
initial position) to indefinite and non-specific object reading might be costly.
On the other hand, for inanimates, this revision may not be that difficult, be-
cause an initial inanimate subject may not have a very definite reading. Thus,
this explanation eliminates the hypothesis that the comprehension system at-
tempts to construct an “incorporated object” structure. But, it brings similar
explanations deriven by subject-to-object revision and object prototypicality
arguments by assuming the main factor to be the specificity revision.

4.10 General Discussion

Findings revealed answers for seven research questions, four from the ERP
experiment (namely (a) subject-preference, (b) effect of animacy in subject-
preference, (c) electrophysical effect on sentence-initial accusative argument
and (d) electrophysical effect of prominenece mismatch, or infrequent event
structure), and three from the questionnaire study (namely (e) effect of case
marking (f) effect of pronoun, and (g) effect of animacy on the acceptability
ratings of ambiguous and unambiguous structures). In general, initial ERP
findings support the subject preference hypothesis independent of animacy
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information. Also, processing of the sentence-initial accusative argument was
not costly and did not show any ERP effect. On the other hand, an inanimate
entity acting on the animate entity seems to be a less likely event, or it is a
condition which creates a mismatch between prominence hierarchies.

Initial data derived from acceptability ratings and the questionnaire study
showed that animate ambiguous conditions are more difficult to be interpreted
as the objects of the sentence. Interestingly, the questionnaire study showed
that the principle of “economy” exists at every level of language comprehen-
sion. If SOV structure can be easily expressed as an OV structure (Pro-Drop),
then it is preferred. This is the most economical way to express the mean-
ing of the sentence. Thus Pro-Drop is not costly, actually it is favored under
some cicumstances. Case marking is not a sole determinant of acceptability
judgments. Since accusative case marking is also related to pragmatic and
referential factors (rather than just a disambiguator), its absence may only
surface under some sentential environments in which the referential attribute
of the object becomes ambiguous.

One potential caveat arising with respect to the interpretation of the ERP
results is that the critical conditions not only differed with respect to the case
marking of NP1 but also with respect to the presence or absence of an overt
subject pronoun. Thus, only the two ambiguous conditions but not the unam-
biguous controls involved dropped subjects. One related question is whether
the existence of a pronoun in the control conditions created a negativity, mak-
ing the experimental condition positive. Recall that, in Experiment 1, even
though the control conditions were highly acceptable, they contained an overt
pronoun. This may not be related to the redundancy claims T made [since in
OSV (not in SOV) structure using a pronoun is not redundant], but related to
the impact of an overt pronoun.

On the other hand, only the control conditions had case-marked objects, lead-
ing to a hypothesis that lack of case marking might have created the positivity I
observed. Recall from Chapter 3 that, caseless non-definite objects may incor-
porate into the verb. Even if the experimental material prevented such biases
to a maximal degree, the language comprehension mechanism may have tried
to form object-incorporation when a non-definite noun existed in the sentence.
Thus, there might be an attempt to incorporate the object, or make the object
as non-referential as possible (like bir kitap, a book). Maybe, the inanimate
non-definite objects are more likely to lose their referentiality and be inter-
preted close to a non-referential reading so can have an incorporated kind of
interpretation easily. These questions necessitate broader ERP investigations
as well as corpus counts for the language.
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In the following part, T will first explain how the hypothesis on subject prefer-
ence discussed may explain the data, and then show how these hypotheses can
be interpreted according to the current theoretical approaches. Then, T will
ask how alternative approaches, like existence of an overt pronoun or frequency
of usage can be investigated in a broader study agenda.

4.10.1 Interpretations for the Subject Preference Hy-
pothesis

The present findings, in general, indicate that an initial argument may prefer-
entially be analysed as the subject of the clause even when there is an alterna-
tive unmarked structural possibility (namely an object analysis in a sentence
with a dropped subject). Thus, while the results support the idea that the
subject preference is a cross-linguistically valid processing strategy, it is not
easily accounted for in classical accounts of this preference.

For instance, filler-gap-based theories (Frazier & Flores d’Arcais, 1989) do
not apply, because both the subject reading of the initial argument and a
reading in which this argument is an object of a pro-drop sentence are both
associated with a base-generated structure (i.e., a structure without filler-gap
dependencies and without any movement operations). On the other hand, a
dependency-based account (Gibson, 1998, 2000) also encounters difficulties,
because the presence of an initial object does not entail that a subject must
follow in a pro-drop language. Subject- and object-initial structures should
therefore yield exactly the same amount of prediction (or memory storage)
costs as only a verb is required for a grammatical completion of both sentence
types. Memory based approaches are not clear about how Pro-Drop languages
will be handled.

On the other hand, a minimality-based perspective (Bornkessel & Schlesewsky,
2006) assumes that the subject preference arises as an epiphenomenon of “re-
lational” minimality, which leads to an initial ambiguous argument being anal-
ysed as the sole argument of an intransitive verb (hence, the “subject”). When
the verb is encountered, this interpretation cannot be upheld because (a) the
verb is transitive, and (b) the subject interpretation is ruled out by the agree-
ment information. The revision thus required correlates with the early pos-
itivity observed in the present ERP study. This account also supports the
absence of an animacy effect: the minimal reading is independent of animacy
information.

Finally, a minimality-based conception of processing is also compatible with
the results for the first NP, which showed no effect of case marking. Because an
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initial accusative rules out an intransitive interpretation, relational minimality
(as an ambiguity resolution strategy) cannot apply. Here, two analyses are
possible, because the initial object could either have been in a scrambled OSV
structure (as it is always the case in German), or it could be the sole argument
in a clause with a dropped subject (OV structure). Structural minimality
favours the latter analysis, which is simpler. Thus, at the phrase structure
level, a sentence with an overt object and a dropped subject has the minimal
NP-V template.

In contrast to non-pro-drop languages, in which an initial object always sig-
nals a non-minimal phrase structure since a subject must occur at some later
point in the sentence, languages such as Turkish therefore allow for structural
minimality to be upheld even when the initial NP is clearly an object. I there-
fore suggest that the difference between the current finding of no increased
processing cost for unambiguous initial objects and previous observations of
such costs in German (e.g., Rosler, Pechmann, Streb, Réder, & Hennighausen,
2003; Schlesewsky, Bornkessel, & Frisch, 2003) can be accounted for in terms
of cross-linguistic differences regarding possible minimal structures.

4.10.2 Effect of Existence of Overt Pronoun

The major outcome of the questionnaire study is that, the existence of an overt
subject in certain constructions created acceptability drop. Existence of a pro-
noun has an impact on the processing system. In general comprehenders seek
for “economy.” Nonetheless, while the questionnaire study showed that absence
of a pronoun did not create acceptability drop in general, it reminded us that
existence of an overt pronoun in certain constructions may indeed influence
the acceptability of such structures. Thus, such unacceptable structures may
create processing problems during language comprehension. At the time when
the realization of the violation of the economy contraint emerges, this may
create a negative component (N400). Since ERPs are relative measures, the
positive component I observed might actually be created by the reverse nega-
tive component for the conditions having an overt pronoun. In Experiment 2,
I will extend the number of conditions to test this argument.

4.10.3 The role of Frequency of Occurrence

One remaining open question concerns the degree to which the findings corre-
spond to the frequency of occurrence of the different sentence structures under
consideration. For instance, take the control condition in Experiment 1. OSV
order is an acceptable word order in Turkish, but it may be an infrequent one so
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that it may create an N400 effect. But, one potentially problematic point here
is why such an effect should reveal itself on the verb, not on the second noun.
One answer to this is that, unless the frequency effect is an on-then-off process
(being “on” at the subject after the object in OSV sentence, and becoming
“off”” at the verb), it may check the general well-formedness and availability of
the sentence structure as each item is processed. Thus, the effect of frequency
may be a continous effect, not an on-then-off kind of effect.

Like acceptability ratings, frequency counts may also not have any one-to-one
relation with ERPs, but again, they may show us the general distribution of
the linguistic constructions, and may be indirectly related to ERPs. Linguistic
distribution may influence the ERPs. It is possible that in Turkish, SOV or
SV structures are more common than OV when the initial NP is ambiguous,
and that may also explain the subject preference phenomenon. This issue will
be dealt with in Chapter 6 in corpus counts, after Experiment 2.

4.11 Conclusion

The results of Experiment 1(a) (ERP study) and Experiment 1(b) (question-
naire study) showed that subject preference seems to be the strongest hypoth-
esis regarding the findings. Nevertheless, some arguments like existence of an
overt pronoun, frequency of certain patterns, relative interpretation of ERPs
as well as phenomena like object-incorporation make it difficult to commit to
the subject preference hypothesis fully.

In order to evaluate these possible candidates and to examine the frequency
of occurrence of the critical sentence structures used in the ERP study more
closely, first I have conducted an ERP experiment by manipulating pronoun,
case marking and animacy. This study will be presented in Chapter 5. Then,
I have scanned five thousand sentences (and picked two thousand sentences)
in a Turkish corpus in which I present the results in Chapter 6, to explore the
effects of the frequency of distribution. The main motivation of Experiment
2 is to explore the effects of syntax and pragmatics in a diverse number of
manipulations, in which I will also seek for answers to the questions raised
above.



Chapter 5

Interaction of Syntax and
Pragmatics in Turkish

5.1 Introduction

This experiment was designed to systematically examine the effects of (a) the
overt subject realization, (b) the presence or absence of accusative case marking
and (c) scrambling during on-line processing of Turkish sentences. T explore
the ERP components related to these factors, and investigate the linguistic
processes with the temporal and functional dimesions provided by ERPs.

The factors under exploration are both syntactic and pragmatic in nature.
For instance, accusative case marking is mainly related to the referentiality
and specificity of the argument, while the pronoun stands as a referent for
the discourse entity, and scrambling is generally used to topicalize the object.
Thus, syntax and pragmatics are closely tied with each other, particularly in
Turkish.

The secondary goal of Experiment 2 is to replicate and validate the findings
observed in Experiment 1, like subject preference and the possible effects of an-
imacy on subject-to-object revision. The findings from Experiment 1 suggested
that the hypothesis of a subject preference for Turkish is a strong candidate
in the explanation of the ERP data observed. It is highly probable that the
initial ambiguous argument is interpreted as the argument holding properties
generally attributed to subjects — agreeing with the verb (+agr), holding the
sentence-initial position, etc. Following this finding, however, as mentioned
before, Experiment 1 also contained several potentially confounding factors
that cannot be ruled out by the conditions T used. In this experiment, T in-
clude a more systematic investigation of a number of additional factors that
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could not be teased apart in Experiment 1. This hypothesis will be evaluated
along with the main goals of the experiment.

5.2 Main Factors Under Examination

In this section, I start by summarizing the three factors under investigation,
namely effects of a pronoun, case marking and scrambling on sentence interpre-
tation and linguistic processes. While presenting these factors, I will remind
the reader about the potential confounding factors that emerged in Experi-
ment 1 which relate to these factors. T will seek to unify explanations from the
possible outcomes of both experiments.

1. Influence of an Overt Subject Pronoun:

How the existence of a pronoun influences sentence comprehension is a
critical question. Subject pronoun not only refers to a discourse entity,
but also clearly disambiguates the sentence by stating that it is the sub-
ject unambiguously. In the experiments I conducted for this thesis, I
always used Ist person singular (1s) or plural (Ip) subject pronouns,
thus making the referent accessible to the reader. While the cost related
to referentiality is low, it does not fully exclude the possible influence of
an overt pronoun.

In the first experiment, the unambiguous control sentences introduced a
subject pronoun whereas the ambiguous experimental sentences did not.
Therefore, the existence of the pronoun might have led to a negativity,
thereby resulting in the observed ERP difference. This argument sug-
gests that the pronoun might have created a processing cost even though
it is a very prominent item in the discourse (1s or 1p). Since ERP com-
ponents are generally interpreted by comparing two conditions to each
other (for instance the experimental condition to the control condition),
there is no a-priori means of ruling out that the critical effect might have
resulted from a negativity in the control condition.

On the other hand, the absence of a pronoun, in which the verb signifies
the subject by the number and person marking, might have impacted
ERP components. Previous findings on discourse processing show that
the formation of a new and independent discourse referent leads to an
increased integration demand arising from the establishment of an in-
dependent discourse referent which leads to late positive component on
the referent (Burkhardt, 2006). Ambiguous conditions in Experiment 1
did not include the formation of an independent discourse referent on
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the verb. The verb simply pointed to the first person singular and plu-
ral, which are very prominent. Thus, this does not seem to be a factor
influencing the ERP deflections in Experiment 1.

Interestingly, the questionnaire study |[Experiment 1(b)| revealed that
the usage of a redundant pronoun in SOV structures decreased the ac-
ceptability ratings significantly. In Experiment 2, T wanted to assess
the ERP correlates of this pronoun-effect (if possible) in SOV and OSV
structures, and explore how redundant and non-redundant usage of a
pronoun influences sentence processing. In SOV structures, usage of a
pronoun can be redundant most of the time (Eng, 1986), but in OSV
structures it is generally considered to be non-redundant via having a
topicalized form.

. Influence of Case Marking;:

Case marking is an informative cue for many languages to reveal a num-
ber of functional and thematic properties of the argument it is marked
with (i.e., depending on the particular cases used and languages under
consideration, accusative case reveals the grammatical function object
and semantic macro role Undergoer, and also a specific reading of the
object). Particulars about case marking in Turkish are given in Chapter
3. As mentioned in the previous sections, the existence of case is related
not only to the syntactic but also the referential and pragmatic status
of the object in Turkish. I expect that its pragmatic influence should be
refected in the ERPs.

As mentioned in Experiment 1, it is possible that differences between
non-case-marked objects in the ambiguous conditions vs. case-marked
objects in the control conditions may be the major contributor of the
ERP deflection. This hypothesis claims that the positivity might not
have been related to any type of subject preference at all, but rather
to the status of the noun being case marked or not (independent of the
existence of the pronoun). This might have resulted in the differences
between linking the case-marked vs. the non-case-marked arguments to
the verb, thus explaining why this effect might have emerged on the verb.
Case marking in Turkish generally interacts with animacy as mentioned
in Chapter 3. Thus the behaviour of case may also differ depending on
the argument’s animacy status in the pre-verbal part of the sentence.

There are two potential reasons for a possible processing difference re-
lated to case marking:
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(a)

Possible Preference for Specific Objects:

First, there may be a general tendency for Turkish speakers to se-
lect case-marked and specific objects over non-case-marked non-
specific objects. A non-referential or non-specific reading of the
object might be somehow unacceptable or difficult. As mentioned
in Experiment 1(b) and in Chapter 2, this seems to be less likely be-
cause Turkish allows for a non-specific reading of the object, and the
accusative (or specificity) marker is used to create a unique inter-
pretation of object-hood. None-the-less, it cannot be ruled out that
such an effect might influence on-line processing. In Experiment 2,
T used both specific and non-specific objects in order to examine
whether specificity affects processing and if so whether this reflects
on ERPs.

The most probable ERP component which will be expected in these
cases will be the N400 reflecting a difficulty in the integration of the
non-specific object vs. the specific object, particularly given that
the experimental material is formed to prevent object-incorporation
to a maximal degree. This will push the processing system to at-
tribute a level of referentiality to the non-definite object.

Revision of Specificity:

Since the NP-Verb pairs used in Experiment 1 and Experiment 2
generally prevented object-incorporation and non-referential read-
ing of the NP, the most preferred option to interpret the object NP
in a |caseless NP|-|verb| pair is to take the NP as “bir NP” (an NP),
making it an indefinite non-specific object. Thus, if the initial NP
is taken as the subject (because it is non-definite, ambiguous and
exists in the sentence-initial position), and is given a definite and
specific reading via the grammatical function and sentence position,
then not only revising its grammatical status from subject to object,
but also revising its referential status from definite-specific to indef-
inite non-specific will create a revision cost. Thus, there should be
two revisions on the verb: (a) revision from subject to object, and
(b) revision from specific reading to (indefinite and) non-specific
reading. These two processes may happen simultaneously and cre-
ate the positivity observed in Experiment 1. This positivity started
earlier than most of the reanalysis-related positivities observed so
far (Friederici, Mecklinger, Spencer, Steinhauer, & Donchin, 2001;
Frisch, Schlesewsky, Saddy, & Alpermann, 2002).
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Theoretically, we do not know whether revision of specificity should
be reflected as a negativity (in the form of N400) or a positivity (in
the form of P600). One hypothesis about the semantic generalized
role revision assumes an early positivity (Bornkessel, Schlesewsky,
& Friederici, 2002a). Thus, there is a possible interpretation in
which similar positive components may also be observed for defi-
niteness/specificity hierarchy revisions.

Thus, in general, it cannot be fully excluded that case-marked specific vs.
caseless non-specific objects might have led to the different parsing be-
haviour at different levels, thus resulting in the observed ERP deflection
in Experiment 1. This interpretation claims that even though specific vs.
non-specific (and non-referential) arguments appear left-adjacent to the
verb, the status of the noun may still create a processing difference on
the verb. But, as mentioned before, in Experiment 1(b), case marking
differences did not lead to any acceptability difference in SOV conditions
when they were used with a pronoun (Table 4.5 in Chapter 4).

3. Influence of Scrambling and Topicalization:

In Experiment 1, the control conditions not only included pronouns and
case marking but also included scrambled (topicalized) sentences. While
these were acceptable structures for Turkish speakers, they are generally
considered to be marked. Thus, another possible explanation for the
positive deflection might have been that the scrambling engendered a
negativity for control conditions (and relatively, experimental conditions
engendered positivity) via being a “marked” structure. We do not know
the underlying electrophysical differences between OSV structure and
SOV structure (which eventually may emerge as an extra processing cost
and following that an observed N400 effect).

Comparison of SOV structures with OSV structures will reveal the pos-
sible questions of (a) when and how scrambled structures differ from
canonical ones in ERPs and (b) whether ERPs and acceptability ratings
may somehow correlate for these structures.

All these constructions may lead to a better understanding of the particulars
of incremental sentence processing in Turkish, and the interaction of multiple
syntactic and pragmatic elements during incremental processing. T would like
to mention, however, that there is a potential frequency-based explanation, in
which more frequent structures are assumed to be more preferred (and easier
to process), and less frequent ones are less preferred (and more difficult to
process). If this is the case, then (a) difficult and problematic conditions must
be diagnosed by ERPs (as N400s or P600s) and (b) these conditions must be
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correlated with the corpus findings. This kind of exploration of the frequencies
will be the topic of the next chapter, Chapter 6.

5.3 Temporal Components of Incremental Sen-
tence Processing

Sentence processing models proposed by Friederici (2002) and Bornkessel and
Schlesewsky (2006) assume hierarchically-oriented processing pathways, in
which category and template information precedes the thematic-syntactic pro-
cesses which also precede the well-formedness analysis and re-evaluation. Since
these processes are organized in a hierarchical way, they have particular tem-
poral correlates observed in ERPs. When each lexical item is processed, first
category and template information emerges/integrates in the 150-300ms time-
window after stimulus onset, then thematic-syntactic processes emerge around
400-600ms, and lastly reanalysis and the well-formedness check emerge in the
late time windows around 600-1000ms. I will mainly focus on these (or similar)
time windows in the analysis of Experiment 1 where I can seek for links to the
existing models of incremental sentence processing.

5.4 Experimental Design and Hypotheses

The second experiment was similar to the first in that the critical ambigu-
ous and critical unambiguous (scrambled) conditions were also presented. As
mentioned above, however, the two experiments differed in a number of ways
such that the filler sentences in Experiment 2 were all acceptable, thus leading
to the use of a comprehension task as a behavioural measure rather than an
acceptability task. Also, note that Experiment 1(b) revealed the level of ac-
ceptability for almost all of the conditions used in Experiment 2, thus provided
complementary data.

In addition, the number of critical conditions was extended such that there were
ambiguous and unambiguous sentences with and without subject pronouns
(which were also canonically ordered).



5.4. EXPERIMENTAL DESIGN AND HYPOTHESES 109

5.4.1 Design of the Experiment

The experiment employed a 2 X 2 X 2 design manipulating the factors PRO
(whether there was a pronoun or not sentence initially?®), ANIMacy (whether
the object of the sentence is animate or inanimate), and CASE (whether the
object is accusative case marked or not). The resulting eight experimental
conditions are shown in Table 5.1.

Condition Sentence and Meaning

a. ProDrop-Anim-NoCase: | Diin palyaco gordiim.
Yesterday clown saw-1s
Yesterday (1) saw (a) clown.

. ProDrop-Anim-Case: Diin palyagoyu gdrdiim.
Yesterday the clown-Acc saw-1s
Yesterday (T) saw the clown.

c¢. Pronoun-Anim-NoCase | Diin ben palyago goérdiim.
Yesterday I clown saw-1s
Yesterday I saw (a) clown.

d. Pronoun-Anim-Case Diin ben palyagoyu gordiim.
Yesterday I the clown-Acc saw-1s
Yesterday I saw the clown.

o

e. ProDrop-Inanim-NoCase | Diin kale gérdiim.
Yesterday castle saw-1s
Yesterday (I) saw (a) castle.
f. ProDrop-Inanim-Case Diin kaleyi gérdiim.

Yesterday the castle-Acc saw-1s
Yesterday (1) saw the castle.

g. Pronoun-Inanim-NoCase | Diin ben kale gordiim.

Yesterday I castle saw-1s
Yesterday T saw (a) castle.

h. Pronoun-Inanim-Case Diin ben kaleyi gordiim.
Yesterday T the castle-Acc saw-1s
Yesterday I saw the castle.

Table 5.1: Critical conditions in Exrperiment 2.

In order to prevent any possible bias towards an object-initial reading of the
ambiguous non-case marked nouns in sentences without an overt subject (Pro-
Drop conditions), T also inserted filler conditions in which the initial ambiguous
noun turned out to be the subject of either an intransitive sentence (50% of

28The conditions with the overt pronoun will be coded as Pronoun, while the conditions
without the pronoun will be coded as ProDrop.
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the sentences) [see Table 5.2(a)], or a transitive sentence (50% of the sen-
tences) [see Table 5.2(b)]. Note that the verbs used in these filler conditions
were different than the ones used for the experimental conditions. I included
two other filler conditions [see Table 5.2 (¢/d)], in which the initial accusative
case marked noun was followed by the subject pronoun [causing an Object-
Subject-Verb (OSV) reading] as in the control conditions of Experiment 1 so
that initial objects would not always signal ProDrop. All the objects in the
filler conditions were accusative marked.

Condition Sentence
a. Intransitive-NoCase Diin [palyaco|kale] [agladi|cokti] .
Yesterday the [clown|castle] [cried|collapsed].
b. Transitive-NoCase Diin [palyaco|kale] cocugu [eglendirdi|korkuttu].

Yesterday the [clown|castle] [amused|scared] the kid.

¢. Transitive-Scram-Anim Diin palyagoyu ben gérdiim.
Yesterday I(emphasis) saw the clown.

d. Transitive-Scram-Inanim | Diin kaleyi ben gérdiim.
Yesterday I(emphasis) saw the castle.

Table 5.2: Filler conditions.

5.4.2 Hypotheses

e If the subject preference hypothesis holds, then T will observe positive
deflection on the verb in the locally ambiguous sentences compared to
all other unambiguous sentences (similar to Experiment 1). Since both
pronoun and case marking create unambiguous sentential contexts, T will
observe positive deflection for the ambiguous sentences [Table 5.1 (a/e)]
in comparison to both pronoun conditions [Table 5.1 (¢/d/g/h)| and case
marked conditions [Table 5.1 (b/d/f/h)].

e If the existence of an extra overt argument independently creates neg-
ativity, then I will observe a difference between Pro-Drop conditions

(a/b/e/f) and Pronoun conditions (c/d/g/h).

e If scrambling or topicalization is the sole cause of the ERP differences
in Experiment 1, then T must first observe an ERP difference between
SOV conditions [Table 5.1 (d/h)] and OSV conditions [Table 5.2 (¢/d)],
where OSV structures will be negative, and second, I will not observe
positivity for the ambiguous conditions [Table 5.1 (a/e)] in comparison to
canonical SOV conditions [Table 5.1 (¢/d/g/h)|, assuming SOV should
be processed similarly to the OV structures.
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o If case marking surfaces as an independent effect, then T will observe
a difference between case-marked vs. non-case-marked conditions par-
ticularly in Pronoun conditions (unambiguous conditions) [Table 5.1
(¢/g) vs. (d/h)] where case marking will signal the pure effects of
object-incorporation and/or specificity. This will also test the hypothesis
emerged from the questionnaire study, seeking to answer whether or not
object-incorporation created a parsing difference.

These hypotheses assume the independent influence of each factor, but the
interaction of multiple factors is also very possible. For instance, the exis-
tence of a pronoun may interact with case marking and animacy, because all
these factors can be used to define the pragmatic status of the object. These
interactions will be explored as much as the experimental design permits.

5.5 Materials and Methods

5.5.1 Participants

After giving informed consent, twenty-four participants (12 females and 12
males) from the Turkish community of Berlin took part in the experiment.
Their mean age was 28 years with a range from 20 to 35. Twenty of them
were native speakers of Turkish (10 females and 10 males) and 4 of them were
bilinguals of Turkish-German (family language Turkish but learned German
simultaneously during early phases of their childhood). All participants were
right handed and had normal or corrected-to-normal vision. Another six par-
ticipants were excluded due to excessive EEG artefacts.

5.5.2 Materials

Sentences were constructed from 72 adverb - pronoun (I/we) - noun (animate)
- noun (inanimate) - noun (animate) - verb (1s/1p) - verb (3s -intransitive/
transitive) combinations, which were used to generate sentences as in Table 5.1
and Table 5.2. This material is the subset of the material used in Experiment 1
(see Appendix A). All adverbs were sentential-temporal [e.g., din (yesterday),
diin gece (last night)]. The pronouns were first person singular or first person
plural. The animate nouns were human common nouns [e.g., kosucu (runner),
ressam (painter), adam (man)], while inanimate nouns were nouns like tren
(train), mektup (letter), camagir (laundry) etc. All verbs were in the past
tense. Verbs such as asti (hung), arads (looked for), gizledi (hid), gordi (saw)
were chosen since they allowed both animate and inanimate arguments as
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objects, yet required animate arguments as subjects. Verbs were identical for
all of the conditions in Table 5.1 and condition (¢) of Table 5.2. Intransitive
verbs (used in the filler condition in Table 5.2) were also in the past tense and
were verbs like sikilds (bored), uyudu (slept), kacts (ran away), kiridds (broke).
Only the transitive verbs in the filler conditions [Table 5.2 (b)] took inanimate
nouns as subjects.

Eight hundred sixty four (864) sentences were formed which were then divided
into two lists of 432 sentences such that each list included 36 sentences per
condition. A total of six sentences were shown from each lexical set. Each list
was presented in two different randomized presentation orders and presentation
of lists was counterbalanced across participants.

5.5.3 Procedure

The procedure was similar to Experiment 1, except, after the completion of
the reading of the sentence, participants completed a comprehension task. In
the comprehension task, a question about the sentence was presented to the
participant. Questions were balanced such that half of them were correct and
half of them were incorrect. Participants answered the question by pressing one
of two buttons (yes/no) and they were given 3500ms to respond. Assignment
of left and right buttons to “yes” and “no” responses were counter-balanced
across participants.

Participants were asked to avoid eye movements and only blink their eyes be-
tween the onset of the comprehension task and the presentation of the asterisk
preceding the next sentence. Before the main session, 14 additional sentences
were presented as a practice session. The presentation of the sentences was
carried out in eight blocks of 54 sentences. A session lasted approximately 3.5
hours including electrode preparation.

5.5.4 EEG Recording

The EEG recordings and preprocessing of the EEG data were carried out in
an identical manner to Experiment 1.

5.5.5 Data Analysis

The statistical analyses for the comprehension task (accuracies and reaction
times) were carried out by means of repeated measures analyses of variance
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(ANOVA) comprising the within participants factors PRO (pronoun presents
sentence initially or not), ANIMacy (animate or inanimate object), and CASE
(object is accusative case marked or not). Only correct responses entered
the reaction time analysis. Participants (F}) and items (F3) were included as
random factors in all the analyses.

Trials in which the comprehension task was not performed correctly were ex-
cluded from the analysis. Grand avarage ERPs were calculated on the basis
of averages per participant per condition from 0 to 1000 ms post onset of each
of the critical words (NP, Verb). Regions of interest were defined as in Ex-
periment 1 (Lateral ROIs: Right-frontal (F4, F8, FC2, FC6); Right-posterior
(CP2, CP6, P4, P8); Left-frontal (F7, F3, FC5, FC1); Left-posterior (CP5,
CP1, P7, P3) and Mid-line ROIs: FZ, FCZ, CZ, CPZ, PZ, POZ). For the sta-
tistical analysis of the ERP data, repeated measures ANOVAs were calculated
for mean amplitude values per time window per condition for the lateral and
the mid-line electrodes separately.

5.6 Results

5.6.1 Behavioural Results

Table 5.3 shows means and standard deviations of the accuracy rates and
reaction times for the comprehension task.

Condition Mean(standard deviation)
Accuracy (%) ms)
a.ProDrop-Anim-NoCase | 96.1(19.2) 1401( 91)
b.ProDrop-Anim-Case 97.1(16.5) 1421(452)
c.Pronoun-Anim-NoCase | 96.6(18) 1419(466)
d.Pronoun-Anim-Case 94.7(22.2) 1392(454)
e.ProDrop-Inanim-NoCase | 97.5(15.5) 1408(462)
f.ProDrop-Inanim-Case 95.8(19.8) 1454(494)
g.Pronoun-Inanim-NoCase | 97.7(14.7) 1384(453)
h.Pronoun-Inanim-Case 97.7(15) 1372(441)

Table 5.3: Mean and standard deviation (sd) of the accuracy rates and reaction times
for the comprehension task.

For the accuracy rates, even though statistical analysis showed a main effect
of ANIMacy for the analysis by participants (F(1,23)=9.48, p < 0.01), it was
only marginally significant for the item analysis (F5(1,71)=3.33, p = 0.072).
Inanimate conditions were more accurate.
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For the reaction times, a repeated measures ANOVA revealed a main effect
for PROnoun (Fi(1,23) = 13.36, p < 0.01, F5(1,71)=8.68, p < 0.01 ). Com-
prehension questions for the sentences with the pronouns were answered faster
(mean= 1392ms) than the ones without the pronoun (mean= 1433ms).

5.6.2 ERP Results

In the following section, I will present the results of the ERPs. Since the most
critical position in the experiment, in which I test the influences of multiple
elements is the verb position, I will start by presenting ERP effects on the
verb. Then I will present the ERP effects on the NPs. Investigation of NPs
will be two-fold: First I will investigate the sentence-initial NPs in conditions
a, b, e and f of the critical sentences in Table 5.1. Second I will investigate
all the NPs (in the first position of the sentences as well as the in the second
position of the sentences: all conditions of the critical sentences in Table 5.1)
to see the influence of the pronoun on the NP in the pre-verbal part of the
sentence.

5.6.2.1 Investigation of the Verbs

I computed a repeated measures ANOVA including the factors PROnoun (hav-
ing a pronoun or not), ANIMacy (having an animate or an inanimate object)
and CASE (case marked vs. non-case marked NPs) on the verb. All the verbs
in the critical conditions are taken into the analysis. Visual inspection on
all eight conditions (Figures 5.1 for the caseless and Figure 5.2 for the case-
marked versions) revealed that there are ERP deflections in the time windows
of 400-600ms and 750-900ms. There is another deflection in the time window
of 150-300ms for the posterior electrodes. Note that particular combinations of
the factors PRO and CASE resulted in a condition being ambiguous (Pro-drop
and non-case-marked conditions included ambiguity).

Window 150-300ms: A repeated measures ANOVA showed a ROI x PRO
interaction for the lateral (F(1,23)=3.56, p < 0.05) and mid-line (F(1,23)=7.84,
p < 0.001) electrodes. Resolving this interaction by ROI revealed the effect
of PRO in PZ (F(1,23)=4.47, p>0.05) and POZ (F(1,23)= 6.28, p<0.05) of
mid-line electrodes and in the Left-Posterior site (F(1,23)= 5.1, <0.05) of
the lateral electrodes. Note that Pronoun conditions were canonically ordered
(Pro-O-V) and they were more positive than the ProDrop conditions (as shown
in Figure 5.3 for the posterior electrode POZ. Note that CASE and ANIM did
not reach any significance for any ROIs in this time window).
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Figure 5.1: ERPs on the verb for the non-cased-marked conditions; (a, ¢, e and
g) conditions in Table 5.1. The right column represents the inanimate conditions (e
and g), and the left column represents the animate conditions (a and c).
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Window 400-600ms: The analysis revealed an interaction between ROT
and ANIM for lateral (F(1,23)=13.27, p < 0.001) and mid-line electrodes
(F(1,23)-6.87, p < 0.005). Resolving this interaction revealed a main ef-
fect of ANIM for FZ (F(1,23)=15.10, p < 0.001) and for FCZ (F(1,23)=4.5,
p < 0.05) for mid-line ROIs, and left-frontal (F(1,23)=7.57, p < 0.05) and
right-frontal electrodes (F(1,23)=20.51, p < 0.001) for the lateral ROTs. Inani-
mate conditions are more negative than the animate conditions, an effect which
is frontally distributed.

The analysis also revealed a significant interaction between ROI and PRO for
the lateral electrodes (F(1,23)=3.40, p < 0.05) and for the mid-line electrodes
(F(1,23)=6.38, p < 0.005). Resolving this interaction revealed main effects of
PRO for FZ (F(1,23)= 8.37, p < 0.01), FCZ (F(1,23)=15.76, p < 0.001), CZ
(F(1,23)— 12.5, p < 0.005) and CPZ (F(1,23)— 7.14, p < 0.05) for the mid-
line electrodes and a marginal main effect for right-frontal electrodes (F(1,23)=
3.43, p = 0.076) for the lateral ROIs. Conditions having a pronoun are more
negative in the frontal electrode sites.

The analysis also revealed a marginally significant interaction between ANIM
and PRO for the lateral electrodes (F(1,23)=3.46, p = 0.075) and mid-
line electrodes (F(1,23)= 3.71, p = 0.066). The effect of PRO was only
significant for the inanimates (F(1,23)= 5.69, p > 0.05) for lateral and
(F(1,23)=15.78, p > 0.001) for mid-line electrodes. (Compare Figures 5.1
and 5.2). Also, there was a marginal interaction between CASE and ANIM
for the mid-line electrodes (F(1,23)—4.05, p = 0.055) but not for lateral elec-
trodes. Resolving this marginal interaction showed a marginal effect of ANIM
(F(1,23) = 4.02,p = 0.057) for the non-cased marked conditions, but not for
the case marked conditions (F' < 1). Inanimate non-cased marked conditions
were more negative than the animate conditions.

On the other hand, the analysis revealed a significant interaction between
ANIM, PRO and CASE (F(1,23)=5.56, p < 0.05) for lateral but not for mid-
line electrodes (Figures 5.1 and 5.2). This 3-way interaction was resolved by
CASE. This allowed for a direct examination of whether the effects of Experi-
ment 1 would be replicated for the non-case marked conditions by comparing
the ambiguous conditions with the unambiguous ones (containing a pronoun).
Also, additionally, this way we can show whether these effects can be attributed
solely to ambiguity or to the presence or absence of a pronoun.

Resolving the interaction by CASE revealed that the sentences with case (Fig-
ure 5.2), but not the sentences without case (Figure 5.1), showed an inter-
action of ANIM*PRO for the lateral electrodes (F(1,23)=5.90, p < 0.05).
Resolving the ANTM*PRO for the case-marked conditions by ANTM showed
that, for the inanimate conditions, there was a very significant effect of PRO
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Figure 5.4: ERP measurement on the verb for conditions with pronouns; (c, d,
g and h) conditions in Table 5.1.

(F(1,23)=15.02, p < 0.001) (see Figure 5.2, right column). Pronoun conditions
were more negative than the Pro-Drop conditions in inanimate sentences when
they are case marked. This interaction is observed in the lateral electrodes,
while the main effect of PRO was mainly observed in the frontal electrodes
(and marginally right-frontal electrodes, see above). Thus, the negativity ob-
served here cannot be the sole effect of pronoun, but some other effect emerged
from the case marking of the inanimate noun in the sentence-initial position.

Window 750-900ms: For the lateral electrodes, an ANOVA revealed an
interaction of PRO*ROI (F(1,23)=3.48, p < 0.05). Resolving this interaction
showed that the effect is significant for the left-frontal (F'(1,23) = 9,p > 0.01)
and right-frontal (F'(1,23) = 5.7,p < 0.05) electrodes (Figures 5.1 and 5.2).
The general impact of pronoun emerged as frontally distributed positivity in
the late time window.

PRO x ANIM x CASE interaction also reached significance for lateral elec-
trodes in this time window (F(1,23)=4.73, p < 0.05). Resolving this interaction
via CASE revealed that sentences with case-marked objects, but not non-case
marked objects showed an ANIM*PRO interaction (F(1,23)=5.12,p < 0.05).
Resolving this interaction further for ANIM showed that inanimate conditions
had a main effect for PRO (F(1,23)=6.74 p < 0.05) but animate ones did not
(Figure 5.2, right column).
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For mid-line electrodes, a repeated measures ANOVA revealed an interaction
of PRO x ROI (F(1,23)=6.34, p<0.005). Resolving this interaction revealed
that the effect of PRO is significant for FZ and FCZ (Figure 5.2). The ANOVA
also revealed the interaction of ROI x ANIM x PRO for the mid-line elec-
trodes (F(1,23)=4.48, p<0.01) but no ROIs reached significance for the inter-
action of ANIM x PRO. The ANOVA also revealed a 3-way interaction of
PRO x ANIM x CASE (F(1,23)=10.66, p<0.01). Resolving this interaction
via CASE revealed that sentences with case showed a significant interaction
of ANIM x PRO for the mid-line electrodes (F(1,23)= 7.34, p < 0.05) but
non-case marked conditions did not reveal any interaction smilar to the lat-
eral electrodes. Resolving the ANIM x PRO interaction by ANIM for the
case marked conditions revealed an effect of PRO for inanimate conditions
(F(1,23)= 6.74, p < 0.05) but not for animate conditions.

Similar to the lateral electrodes, in the midline electrodes, case-marked inani-
mate condition is more positive in the Pronoun condition than the Pro-Drop
condition. On the other hand, case-marked animate pronoun condition clus-
tered with Pro-Drop conditions (see Figure 5.2). Interestingly, this condition
shows a very different deflection than the other Pronoun conditions in the late
time window (compare Figures 5.4 with 5.1 and 5.2). All pronoun conditions,
except the case-marked animate one, clustered together, and emerged as a pos-
itive component. In order to see whether this observation in this time window
holds statistically, I resolved the ANIM x PRO interaction observed for the
case-marked conditions (see above) by PRO. For the lateral electrodes there
was a marginal effect of Animacy for the Pronoun conditions (F(1,23)= 3.72,
p = 0.06), but not for the Pro-Drop conditions (F<1). For the mid-line elec-
trodes there was an effect of Animacy for the Pronoun conditions (F(1,23)=
7.012, p < 0.05), but not for the Pro-Drop conditions (F<1). Thus, case-
marked animate pronoun conditions differed from other conditions and shifted
to negative polarity, and this effect mainly emerged in the central electrodes,
whereas the main late positive effect of Pronoun was more frontally distributed.

5.6.2.2 Scrambling Effect On The Verb

Since the critical control conditions in Experiment 1 were scrambled, another
possible cause of the positivity T observed might be the result of the scrambling
effect. Thus, I conducted an analysis for the scrambling vs. non-scrambling
conditions [(d) and (h) conditions of the critical sentences shown in Table 5.1
and the (c) and (d) filler sentence conditions as shown in Table 5.2] by ma-
nipulating SCRambling and ANIMacy. As seen in Figure 5.5, these conditions
revealed a very pronounced effect of scrambling in the early time-window of
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Figure 5.5: Scrambling effects. ERP differences observed on the verb between SOV
v3. OSV structures (having case marked objects); (d) and (h) conditions of 5.1 and
(c) and (d) conditions of 5.2.

150-300ms as well as complex interactions for SCR and ANIM for the time
windows of 450-600ms and especially 720-850ms.

Window 150-300ms: The analysis revealed an interaction between ROI
and SCR for lateral electrodes (F(1,23)—5.78, p < 0.01) and mid-line electrodes
(F(1,23)=5.12, p < 0.05). Resolving this interaction revealed a main effect for
SCR on CZ (F(1,23)=6.2, p < 0.05), CPZ (F(1,23)=10.82, p < 0.005), PZ
(F(1,23)=10.12, p < 0,005) and POZ (F(1,23)=10.94, p < 0.005) for mid-line
electrodes. Left-posterior electrodes reached significance among the lateral
ROIs (F(1,23)=12.1, p < 0.005). This effect mainly resulted from the nega-
tivity for the scrambled conditions (OSV relative to SOV word order). Thus,
Pro-O-V word order is more positive in this time window than the O-Pro-V,
particularly in the posterior sites. Note that, for the posterior electrodes, OV
conditions in this time window are also more negative than the SOV conditions
(see Figure 5.3) . Thus, the early difference observed in Experiment 1 between
the SOV and OV conditions is not likely to be a result of a scrambling effect.
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Window 450-600ms: A repeated measures ANOVA revealed a significant
interaction between ANIM and SCR (F(1,23)= 6.43, p < 0.05) and a signifi-
cant 3-way interaction between ROI, ANIM and SCR in this time window for
the lateral electrodes (F(1,23)= 4.43, p < 0.05). Resolving this interaction by
ROT revealed the interaction between ANIM and SCR for right frontal elec-
trodes (F(1,23)= 14.45, p < 0.001). Resolving this interaction by ANIM for
right-frontal electrodes revealed a main effect for SCR for the animate con-
ditons (F(1,23)=2.16, p < 0.01). Scrambled sentences were more negative
for the animate conditions. Also there was a marginal effect for SCR for the
inanimate conditions (F=3.98, p—0.058). For the inanimates, the scrambled
conditions were slightly positive, opposite of the animate conditions. The most
important point here is that, scrambled conditions did not generally differ from
the canonical conditions in this time window. Thus, the deviation observed
between OSV and OV conditions in Experiment 1 was not likely to be caused
solely by scrambling.

Window 720-850ms: An ANOVA revealed a significant interaction be-
tween ANIM and SCR (F(1,23)=6.71, p < 0.05) and between ROI, ANIM
and SCR for the mid-line electrodes (F(1,23)=4.48, p < 0.05) but not the
lateral electrodes. Resolving this interaction revealed an interaction of ANIM
and SCR for FZ (F(1,23)= 9.7, p < 0.005), FCZ (F(1,23)=10, p < 0.005), CZ
(F(1,23)= 9.5, p < 0.01) and CPZ (F(1,23)=5.04, p < 0.05). Resolving this
interaction for these ROIs by ANIM revealed the effect of SCR, for the animate
conditions on FZ (F(1,23)= 6.57, p < 0.05), FCZ (F(1,23)=7.82, p < 0.05),
CZ (F(1,23)= 13.1, p < 0.005) and CPZ (F(1,23)= 7.21, p < 0.05) and also for
the inanimate conditions for FZ (F(1,23)= 4.91, p < 0.05) and FCZ (F(1,23)=
4.47, p < 0.05). The effect for the animate conditions was mainly due to the
positivity that resulted from the scrambled conditions. On the other hand,
the positivity observed for the inanimate conditions was mainly caused by the
canonical ordering.

While early negativity is related to the pure effect of scrambling, the late
effects of scrambling differ for animates and inanimates. Interestingly, when
the pronoun precedes the argument, the case marked animate argument differs
from all other Pronoun conditions in this time window (compare Figures 5.4
and 5.5) as a negative component on the verb. But, this does not hold when
the arguments are scrambled. Thus, the influence of the pronoun on the case-
marked animate condition observed as negativity (Figure 5.4) must be related
to the canonical ordering (SOV) which might be related to the redundancy
status of the pronoun (not just the existence of a pronoun as in OSV in which
the object is topicalized and the pronoun cannot be considered redundant).
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Figure 5.6: ERP effects on the sentence-initial NPs (conditions a, b, e and f in
Table 5.1). The left column (A) shows the non-case-marked NPs; the right cloumn
(B) shows the case-marked NPs.

5.6.2.3 Investigation of NPs

Sentence Initial NPs Visual inspection (Figure 5.6) revealed that there is
an ERP deflection observed in the time window 650-800ms for the sentence

inital NPs. A 2 way ANOVA (CASE x ANIM) was used to examine the
significance of this deflection.

Window 650-800ms: For the lateral ROIs there was a ROI x ANIM x
CASE interaction (F(1,23)=3,55, p < 0.05). This interaction was valid for
Right-Frontal electrodes (F(1,23)=5.32, p<0.05). Resolving this interaction
by Case revealed the effect of ANIM for Non-Cased marked nouns in Right-
Frontal electrodes (F(1,23)=8, p < 0.01) but not for the case-marked nouns
(Figure 5.6, the left column). Animate conditions were more negative than
the inanimate conditions. Also note that, similar to Experiment 1, there was
not an effect of ANIM or CASE in the time window of 200-600ms. After this
finding, I analysed the data from Experiment 1 again, and I did not observe
any effect in the 650-800ms time window.

Vertical and horizontal EOGs are also shown in the figure. The ERP deflection
on the NP in the frontal sites seems not to be the result of any electrophysical
change related to eye movements.
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Figure 5.7: ERP effects on all non-case marked NPs in NP1 and NP2 positions
(conditions a, ¢, e and g in Table 5.1). The left column (A) shows the Pro-Drop
cases where NPs are in NP1 positions; the right column (B) shows the NPs in NP2
positions (coming after the pronoun).

All NPs with and without a Pronoun In order to examine possible
processing differences between sentence-initial NPs and NPs following the pro-
noun, a repeated measures ANOVA was conducted by considering the fac-
tors ANIMacy (whether the NP is animate or not), CASE (whether it is case
marked or not) and POSition (whether the NP is the NP2 following the pro-
noun or it is the NP1 in the first position in the sentence). For this analysis,
NPs of all the critical conditions in Table 5.1 were taken into the analysis.
Figures 5.7 and 5.8 show the grand average ERPs at the non-case marked and
case-marked NPs respectively. As is apparent in the figures, ERP patterns
differ around 380-500ms and 600-750ms time windows. There seems to be
an interaction between CASE, ANIM and POS. Inanimate conditions tend to
shift towards negativity when they were NP2.

Window 380-500ms: The analysis for the lateral electrodes revealed an
interaction of ROI and ANIM (F(1,23)=5.05, p < 0.01) (Figure 5.7). Re-
solving this interaction for ROIs revealed that ANIM is significant for Left-
Posterior (F=5.79, p < 0.05) and Right-Posterior electrodes (F(1,23)=4.19,
p < 0.05). Overall, inanimate conditions were more negative than animate
conditions. Even though the ROI and CASE interaction was found to be sig-
nificant (F(1,23)=4.69, p < 0.05), no ROIs showed a main effect of CASE. Sim-
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Figure 5.8: ERP effects on all case marked NPs in NP1 and NP2 positions;
(conditions b, d, f and h in Table 5.1). The left column (A) shows the Pro-Drop
cases where NPs are in NP1 positions, the right column (B) shows the NPs in NP2
positions coming after the pronoun.

ilarly there was a marginal interaction of ROI x POS x CASE (F(1,23)=2.52,
p = 0.066). But, again, no ROTs showed an interaction of POS x CASE.

The analysis for the mid-line electrodes revealed an effect of ANIM (F(1,23)—
0.52, p < 0.005) (Figure 5.8). There was an interaction of ROI x ANIM (F=
5.22, p < 0.01). Resolving this interaction revealed effects of ANIM on CZ
(F(1,23)= 11.91, p < 0.005), CPZ (F(1,23)=11.72, p < 0.005), PZ (F(1,23)=
14.67, p < 0.001) and POZ (F(1,23)=18.76, p < 0.001). Inanimate conditions
were more negative. While the ROI x POS x CASE interaction was signif-
icant (F(1,23)=4.46, p < 0.05), no ROIs showed an interaction. POS*ANIM
interaction reached significance (F(1,23)= 5.34, p < 0.05). Resolving this
interaction by POS revealed the effect of ANIM for the Pronoun conditions
(F(1,23)=15.12, p < 0.001), but not for the Pro-Drop conditions (F<1). Inan-
imates are more negative than animates in conditions with Pronouns indepen-
dent of case marking.

Since I did not observe any negativity for the sentence inital inanimate NPs in
this time window, the negativity observed for the inanimate nouns in this time
window thus turned out to depend on the existence of the pronoun. Inanimate
NPs coming after the pronoun were more negative independent of their case
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marking. This is similar to the effect of pronoun observed on the verb for the
case marked inanimate conditions (see above).

Window 600-750ms: The analysis in this time window revealed a marginal
effect for POS for the lateral electrodes (F81,23)=4.1, p = 0.054) and a main
effect for POS for the mid-line electrodes (F(1,23)=4.3, p < 0.05). This time
window revealed effects of POS independent of CASE and ANIMACY. The
effect observed here is due to the negativity for the Pronoun conditions. Ex-
istence of a pronoun might have created a late negative ERP component on
the following noun. Visual inspection revealed that this effect is more pro-
nounced on the inanimate nouns but the interaction ANIM x PRO did not
reach significance.

Overall, there is an effect of pronoun on the following NP either in the 380-
500ms window or the 650-800ms late window. Generally this effect first
emerges on the inanimate NPs as a negativity in 380-500ms, and then con-
tinues for all types of NPs in the late window.

5.6.3 Summary of the ERP Findings

In this section, I will summarize the ERP effects in three time windows: Farly,
middle and late. First the findings for the verbs in the canonical [Pronoun-
Object-Verb] conditions as well as in the scrambled [Object-Pronoun-Verb]
conditions will be summarized. Then the findings for the nouns (both in NP1
and NP2 positions) will be summarized.

5.6.3.1 Verbs

The influence of the pronoun on the verb in SOV conditions starts very early
(around 200ms) as a positive waveform relative to the conditions having no
pronoun (conditions ¢, d, g, and h vs. a, b, e, and ). But note that, this
effect was confined to a very small region of posterior electrodes (CPZ and
POZ electrodes and left-posterior electrodes) as well as to a very small time-
window.

For the time-window 400-600ms, the main effect of PRO continued, and cre-
ated negativity for all the conditions confined to the frontal and right frontal
electrodes. Even though visual inspection revealed that this difference is more
pronounced for caseless conditions (which also included the ambiguous con-
ditions (Figure 5.1) as mentioned above), there was not a CASE and PRO
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interaction. Similarly, there was a main effect of ANIM for the frontal elec-
trodes as well. Inanimate conditions were more negative.

Particularly, the findings of Experiment 2 in this time window confirm two find-
ings of Experiment 1: (a) the subject preference hypothesis (syntactic revision)
and (b) the impotency of animacy information on subject preference. But, this
time the revision-related effect is confined to a smaller region (frontally dis-
tributed) and in a smaller time-window. In this part, T will explain how this
interpretation is derived from the analysis of the data. In the discussion part,
on the other hand, T will mention why topographic and temporal differences
emerged between the experiments.

The case-marked inanimate condition in Experiment 2 interacted with pro-
noun, vielding a positive deflection for the ProDrop conditions for all the lat-
eral electrodes (broadly distributed). ANIM x PRO interaction only reached
significance in the inanimate case-marked conditions, but not in the animate
case-marked conditions (as seen in Figure 5.2). Animate conditions (left col-
umn) showed no effect of pronoun whereas the inanimates (right column) did
in lateral electrodes. As seen in Figure 5.1, on the other hand, the effect
of PRO was more pronounced for both animate and inanimate conditions in
caseless conditions (and also not distributed laterally, only confined to frontal
electrodes). Thus, visual inspection of these two levels of the Factors ANTM
and PRO (effect of animacy and pronoun in case-marked and caseless condi-
tions) indicated that the interaction is an “ordinal interaction,” suggesting that
we can interpret the main effect of PRO. Recall that the Pro-Drop conditions
bore also ambiguous conditions (by caseless conditions). Thus, the main effect
of PRO, which was observed only on the frontal sites, might then actually be
the by-product of the ambiguity (non-case marked conditions), not just the
existence of the pronoun per se. Possibly, the interaction on the case-marked
inanimate condition prevented a possible CASE x PRO interaction which
might have revealed the effect of ambiguity clearly (i.e., by observing the ef-
fect of PRO only on caseless conditions). Then, one possible interpretation
for the influence of PRO in the caseless condition would be that the effect of
PRO observed for these conditions might have emerged from the ambiguous
conditions in which subject-to-object revision may take place.

Thus, this finding supports the subject preference hypothesis. If this is the
case, then, positivity in the 400-600ms window, which T atributed to the re-
analysis from subject-to-object reading, is frontally distributed. Pronoun, on
the other hand, interacts with CASE and ANIMacy to varying degrees in larger
scalp distributions. While the existence of a pronoun has a general influence
in the 400-600ms time window, it does not seem to be an independent factor
by itself to create the broadly distributed negativity observed in Experiment
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1. Also, some Pro-Drop conditions were negative (i.e., Pro-Drop case-marked
animates), eliminating the pure effect of the pronoun reflected as the sole
source of the negative component.

Experiment 2 also supports another finding from Experiment 1, namely the
animacy effect in subject preference. Animacy differences neither influence
subject preference nor subject-to-object revision in ERPs, contrary to the
off-line behavioural findings. Even though the visual inspection on Figure
5.1 suggests a possible difference between ambiguous animate and ambiguous
inanimate conditions, this difference does not reach significance. This also pro-
vides supporting evidence that the acceptability ratings may not have a direct
relationship with ERPs under certain circumstances.

Another important finding of Experiment 2 is that it revealed an ERP differ-
ence for the case-marked inanimate conditions in Pro-Drop situations in the
middle-time window. Thus, pronoun, case-marking and animacy interacted
to yield very different ERP waveforms that cannot be predicted solely by be-
havioural tasks (like comprehension or acceptability tasks). This issue needs
more elaborate investigation and will be considered in the discussion section
in detail.

For the time-window 750-900ms, there was a significant main effect of PRO in
the frontal electrodes. Pronoun influenced all the conditions (towards positiv-
ity) except the case-marked animate condition which showed a deviant wave-
form in the lateral (marginally) and the mid-line electrodes (see Figure 5.4, left
column). This is an interesting point, because only the animate case-marked
condition sticks out while all other three conditions show a kind of late positiv-
ity in the pronoun conditions. If I assume that the straight forward influence of
a pronoun normally reflects as a positive component in SOV conditions, then
the negative peak emerging at the case-marked animate component should
have a functional interpretation, because this negative peak diverges from all
other conditions (even from the Pro-Drop conditions with which it clusters at
first glance). Something prevented the case-marked animate condition to be
influenced by pronoun (like other conditions were).

T will call the positivity related to the general influence of the pronoun “prag-
matic positivity” which is related to the well-formedness of the linguistic ex-
pression and the referential status of the object. This component emerges
on the frontal electrode sites. On the other hand, T will name the particular
deflection produced by the combination of the pronoun and the case-marked
animate noun in the canonical (Pro-O-V) conditions “pragmatic negativity.”
This component emerges moreon the central electrodes. Like the possible co-
existence of N400 with P300, these components may be similarly emerging in
the same time window, but topographically differ. It was previously reported
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that in some cases, two components may emerge simultaneously and influence
each other in the same time window (Roehm, Bornkessel-Schlesewsky, Rosler,
& Schlesewsky, 2007). In my study, pragmatic negativity might have blocked
the redundancy evaluation and the referentiality interpretation of the object,
thus preventing the pragmatic positivity.

T will seek for convincing answers for the existence of such components, and why
such deflections may emerge only under particular conditions (like Pronoun-
Object-Verb word order), in the discussion part of this chapter as well as in the
following sections of the thesis. Redundancy, pragmatics, well-formedness and
referentiality of the object, and properties of the subject may be evalutated
together, and this evaluation may reflect in the late ERP time-window. Case-
marked animate objects might have a highly referential status, while other
type of objects (e.g., caseless nouns) may not have a clear referential staus and
lead to a “search” for assignment of a pragmatic function.

5.6.3.2 Verbs in Scrambled Conditions

The analysis for the scrambling conditions revealed that scrambling is handled
very early (around 250ms). Scrambled O-Pro-V structures are more negative
than the canonical Pro-O-V structures in the early time-window on the central-
posterior and left-posterior electrodes (see Figure 5.5).

This finding has some consequences for the relationship between Experiment
1 and Experiment 2. Since, the difference between O-Pro-V and Pro-O-V
structures is similar to the difference between Pro-O-V and O-V structures
in the early time window in the posterior electrodes (compare Figure 5.5 and
5.3), it is difficult to assume that the difference between O-Pro-V vs. O-V
structures observed in Experiment 1 in the early time window was due to the
pure effect of scrambling.

Thus, Experiment 2 revealed that pronoun (as shown above) and scrambling
(as shown now) might not be responsible for the possible effects of the ERP
deflections observed in Experiment 1. This leaves us with the other potential
effects which will be investigated in the discussion.

In the middle-time window there were minor effects of animacy with scrambling
in a very small frontal region. Scrambled animate conditions [Table 5.2 (c)]
were more negative than the canonical animate conditions [Table 5.2 (d)] in the
right-frontal electrodes. On the other hand, for the inanimate conditions, the
pattern was opposite: more positive for the scrambled ones than the canonical
ones in the same scalp location.
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For the late time-window, 720-850ms, a similar kind of reversal was observed
for the mid-line electrodes. But this time, for the animate conditions, the
effect was mainly due to the positivity for the scrambled conditions. On the
other hand, for the inanimates, the effect was mainly due to the positivity for
the canonical conditions. Scrambling interacted with animacy in that time
window particularly reflected on the centro-frontal electrodes.

The important point here is that the pragmatic negativity (as described above)
disappears under scrambling. Thus, this effect cannot be related to the sole
influence of the existence of the pronoun, but must be related to a general
evaluation of both the existence of the pronoun (redundantly in SOV order)
as well as the specificity status of the object.

5.6.3.3 Sentence-inital NPs

For the ambiguous NPs there was a late effect of animacy which reached signif-
icance in the right-frontal ROI in the time window of 650-800ms [conditions (a)
vs. (e) in Table 5.1]. Animate conditions were more negative than inanimate
conditions for the ambiguous NPs (Figure 5.6).

5.6.3.4 All the NPs

When T investigate the NPs used in the critical conditions (whether they appear
with and after the Pronoun or without the Pronoun), I see that the inanimate
conditions appear to be more negative than the animate conditions in the
time window 380-500ms when the inanimate noun follows the pronoun. Since
animacy did not reach significance for the sentence-initial NPs in this time-
window (see Figure 5.7), as mentioned above, pronoun seems to be the main
cause of this negativity observed on the inanimate argument.

The effect of animacy was accentuated by the existence of the pronoun. The
interaction of ANIM and PRO for the mid-line electrodes confirms this inter-
action. Tnanimate NPs turn out to be more negative in these situations, and
this negativity resembles an N400 effect as it was in the centro-posterior region
emerging around 450ms (see Figures 5.7 and 5.8).

For the late time window, 600-750ms, there was an effect of pronoun for the
mid-line electrodes, such that conditions with pronoun were more negative
than conditions with ProDrop independent of case and animacy. Existence of
the pronoun is continuing its influence, but this time it is a pure effect, and
does not interact with animacy. These results indicate that for the conditions
with pronoun, there is a negativity starting around 400ms, which is more
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pronounced for the inanimate objects [conditions (g/h) vs. (c¢/d)|. Later on,
the effect generalizes over all the NPs (c), (d), (g) and (h) conditions vs. (a),
(b), (e) and ({).

5.7 Discussion

In this part, I will first discuss behavioural findings. Then, T will discuss the
ERP results. Discussion of the ERPs will be presented in two sections. In the
first, T will evaluate the findings of Experiment 1 and Experiment 2, and show
similarities and differences between the two experiments. In the second part,
I will evaluate the additional effects and issues provided by Experiment 2.

5.7.1 Behavioural Results

Behavioural results revealed that participants were more accurate in their
comprehension when the arguments are distinct (animate-inanimate). Even
though participants showed higher accuracy rates for the inanimate conditions
in general, this finding cannot be generalized to all of the items used in the ex-
periment since this effect was marginal in the item analysis. It may be difficult
for participants to interpret the who-is-doing-what-to-whom relation when two
animate entities exist. This process may create difficulty for comprehension,
but this generalisation only holds for some of the items used in the experiment.
The exact reason for this tendency may be the status of the event coded by
different types of verbs. Note that the accuracy rates are very high (around
95%) which means that the task was easy to handle.

On the other hand, behavioural results also revealed that the reaction times
were higher for ProDrop sentences. Existence of the overt pronoun slightly
decreased the reaction times. In the case-maked ProDrop sentences [(b) and
(f) conditions in Table 5.3], the subject of the sentence reveals itself at the
end of the verb as an agreement marker. Thus, realization of the incorrectness
of the initial subject preference and finding the real subject for the non-case
marked ProDrop sentences on the verb [(a) and (e) conditions in Table 5.3]
caused delays in processing. This, in turn, might have affected the timing or
the processing of the preperation of the answer for the comprehension question.
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5.7.2 ERP Results

There are two general hypotheses that will be helpful to evaluate the ERP
data. The first is the “subject preference - universal parsing” hypothesis which
mainly supports a minimality-based interpretation. The second is the “general
economy - redundancy” hypothesis which presupposes that language seeks for
the non-redundant structures (and consecutively, minimality in all levels, in-
cluding pragmatics and discourse). Other issues about the interaction of case,
animacy and scrambling as well as compositional, interpretational, relational
and task-related constraints will also be investigated. In the two sections be-
low, T will evaluate the findings in line with these issues and hypotheses.

5.7.3 Similarities and Differences Between Experiment 1
and Experiment 2

The ERP observation on the 400-600ms time window on the verb in Experi-
ment 2 supports the previous interpretations made about the ambiguous con-
ditions in Experiment 1; namely subject preference related subject-to-object
revision interpretation (observed as a positive shift in ERPs), and the impo-
tency of the animacy information of the ambiguous noun on this preference
(or revision of this preference observed as the absence of the ERP difference
between animate and inanimate ambiguous conditions). The findings of Exper-
iment 2 showed that positivity related to the revision from subject-to-object is
frontally distributed and independent of the pronoun and case marking effects.

The question arises why this effect is not broadly distributed as in Experiment
1. Why is it confined to fronto-central electrodes? Why did it emerge in a
shorter time-window? Also, why did it start later than in Experiment 17 The
earlier posterior distribution observed in Experiment 1 totally disappeared in
Experiment 2.

One quick answer to these questions might be that the difference emerged
simply because the control conditions used in the two experiments differed,
thus, the potential effects (as introduced in the introduction of Experiment 2
like the existence of case marking, or scrambling etc.) produced the observed
deflection in Experiment 1. While providing more refined conditions to test
the existence of the subject preference, Experiment 2 also revealed the effects
of pronoun, scrambling and case marking to varying degrees which made it
possible to track the effects of these factors in Experiment 1.

As mentioned in the summary section above, scrambling and pronoun do not
appear to be the sole effects of the ERP deflection observed in Experiment
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1. Particularly for the deflections in the earlier time windows and posterior
negativities in Experiment 1. Scrambling appears as an ERP deflection on
the verb, shortly after the verb onset, even though it was a possible parsing
preference for the language system to understand the existence of scrambling
and resolve it before the verb. Scrambling cannot be the main cause of the ERP
deflections observed in Experiment 1, because the scrambled conditions (O-
Pro-V) are more negative than the canonical (Pro-O-V) conditions (compare
SOV and OSV in Figure 5.5), and very similar to the Pro-Drop (OV) conditions
(compare OV and SOV in Figure 5.3). Also this early effect is only observed
in the posterior sites. In other words, scrambling seems not to be sole cause
of the early and large ERP differences in Experiment 1 alone.

On the other hand, absence of an effect of a pronoun observed on the case-
marked animate condition suggests that pronoun cannot be the sole determi-
nant of the ERP difference between the control and the experimental conditions
in the overall scalp in Experiment 1. Also, the late effects of pronoun emerge
after 600ms which was not within the 200-600ms window chosen in Experiment
1. Thus, the assumption that the two experiments would reveal similar effects
under different experimental task conditions becomes questionable.

In order to see whether the conditions of Experiment 1 will reveal the same
effects in Experiment 2, I created the plot of the ambiguous OV and OSV
conditions of Experiment 2 (as they were the experimental and control condi-
tions in Experiment 1). T have plotted the conditions (a) and (e) of the critical
sentences (Table 5.1) and (c) and (d) conditions of the filler conditions (Table
5.2) of Experiment 2. This plot is given in Figure 5.9.

The same conditions yielded different waveforms. Now, there is a narrower
difference between OV and OSV conditions, in which the early posterior posi-
tivity is almost lost. The positivity for ambiguous conditions shifted towards
frontal electrodes, where the posterior positivity almost disappears. This raises
the question of why Experiment 2 differed from Experiment 1 even though I
compared the same conditions. One possible interpretation is that in Experi-
ment 1, T used an acceptability judgement task in which people had to decide
on the status of the stimulus. On the other hand, in Experiment 2, subjects
did not have to handle such a task, and used different strategies.

Most probably, in Experiment 1, when people read a critical sentence, they
figured out that the sentence is acceptable (made a task relevant decision
or realized the appropriate task relevant item) as soon as they read the verb
coming after the sentence-initial ambiguous NP. On the other hand, when they
read the control conditions (as well as fillers), they figured out the acceptability
status of the sentence “before” they read the verb, probably on the pronoun.
In Experiment 2, there was no requirement to stimulate the decision-making
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Figure 5.9: ERP comparison of Experiment 2 to Experiment 1(a): Conditions (a)
and (e) of Table 5.1 and condition (¢) and (d) of Table 5.2 are included in the figure.
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process, and relatedly, T did not observe any components in the ERPs such as
P3.

Tt has been suggested in the psycholinguistic and physiology literature that task
identification and task categorization, as well as the predictability of the tar-
get, may create the P3 component (known as P3b) which has centro-posterior
distribution (Coulson, King, & Kutas, 1998; Kok, 2001; Swainson, Jackson,
& Jackson, 2006; Verleger, 1988). While the main goal of the thesis is not to
go into much detail about the underlying physiological mechanisms of the P3
component, it requires attention at this point. I believe that such task-related
effects may influence the ERP coponents similar to the previous findings in
psycholinguistic experiments comparing plausibility judgements with the com-
prehension tasks (Geyer, Holcomb, Kuperberg, & Perlmutter, 2006; Kuper-
berg, 2007; Kolk, Chwilla, van Herten, & Oor, 2003). Note that, these find-
ings showed late positivities, while the positivity in Experiment 1 was earlier.
Thus, my findings are much more similar to the P300 component reported for
the realization of the task-related (and predicted) item in the study by Roehm
et al. (2007). In Experiment 1, P3b and syntactic-revision postitivity might
have summed up to yield the ERP deflection. Temporal latency of the P3b
component fits well with the findings of the experiment.

Another finding that Experiment 2 provided is that animacy does not influence
subject preference or subject-to-object revision. T observed a small difference
between animate and inanimate ambiguous (pro-drop) conditions on the verb
in Experiment 2 (Figure 5.1) which may indicate that the disambiguation to-
wards object reading may be more pronounced (more positive) for the animate
conditions than inanimate conditions. But this did not reach significance, pro-
viding evidence that animacy is impotent to influence ERP components related
to revision. So, the correlation between acceptability task and revision of the
syntactic preference in ERPs must be investigated under different experimental
conditions which may tap more about animacy information.

On the NP1, Experiment 1 and Experiment 2 were almost identical except for
the late negative frontal ERP deflection observed for the animate ambiguous
NPs in Experiment 2. Animate ambiguous arguments were more negative than
the inanimate counterparts in a small frontal area. Topographical distribution
of this effect suggests that this effect might be similar to the effects of pronoun
observed on the NPs (frontally distributed). Also, the latency of the effect
might have some consequences with the ERP findings on the verb (revealing
late positive effects for pragmatically oriented components in frontal electrodes,
see below).
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5.7.4 Other Issues Brought about by Experiment 2

Overall, Experiment 2 showed that there is a pronounced effect of pronoun
on the following items in the sentence. Both on the noun, and on the verb,
the influence of the pronoun continued. ERPs on the verbs showed an earlier
effect (150-300ms) of pronoun. This may just be a carry over effect from the
NP preceding the verb. On the nouns, the existence of the pronoun starts
as a negativity in the frontal electrodes for the inanimate nouns, and after
the 500ms range it becomes independent of case and animacy. The effect of
pronoun on the verb, on the other hand, emerges very early as a positive
component in the posterior sites which interacts with multiple factors in the
middle- and late-time windows.

As mentioned above, the existence of the pronoun influences the animate nouns
differently than the inanimate nouns in the 380-500ms window. There might
be two reasons for the effects in the 380-500ms time window: The first is that in
pronoun conditions (where pronoun exists sentence-initially and takes a subject
grammatical function), the NP is clearly in the verb-neighbouring position
where it is given a pragmatic focus function. In that position, assignment of a
pragmatic function to an animate NP may require a different type of processing
than for an inanimate noun, because as mentioned in Chapter 3, animates are
inherently more specific then inanimates. This assumption proposes that the
semantic-pragmatic role assignment happens at around 400ms on the noun, but
pragmatic evaluation and re-analysis is handled later. The second possibility
introduces frequency effects. If OV structures in which the object is inanimate
is more frequent then SOV structures in which the object is inanimate, then
OV would be preferred over SOV, and the infrequent SOV option will lead to
a frequency based N400. T will explore this possibility in the next chapter in
corpus counts (Chapter 6).

Also, the effect observed on the second arguments may be “economy violation
and reformulation” of the syntactic template having 3-elements (NP-NP-V).
Following the redundancy preferences that emerged on the NP, the processing
system may see no reason or necessity to have an overt pronoun. An extra pro-
noun is redundant (Eng, 1986). Most probably, late analysis (well-formedness
check) on the NP2 before the verb emphasizes the “redundancy” of the pro-
noun, and mismatch between the economy constraint and the 3-element tem-
plate emerges. I assume that there might be a “structural minimality check”
in the early time window on the verb. Thus, this mismatch and the preference
for the “2-element template” show up on the early phases of the onset of the
verb. This interpretation is in-line with the processing model eADM, where
the late time window temporally corresponds to the well-formedness check,
and the tempate is formed in the early time-window.
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Experiment 2 also revealed the deviant behaviour of the case-marked inani-
mates in the Pro-Drop conditions. As can be seen in Figure 5.2 (right col-
umn), sentence-initial case-marked inanimate conditions are more positive
in the middle-time window than its pronoun counterpart. There are three
potential reasons for this positivity: (a) some kind of reanalysis (similar to
the subject-to-object analysis because of the similar positive deflection) even
though nouns in these conditions are not syntactically ambiguous, and (b) dif-
ferent comprehension-related preferences for case-marked inanimates for OV
structures exist, or (c) case-marked inanimate OV conditions are very frequent
(leading to the reduction of N400 if frequency of structure has anything to do
with the N400 component in this case).

Regarding the item (a), positivity may be similar to the reanalysis related
positivity: Sentence initial case marked inanimates might have initially been
interpreted differently, and so required a reanalysis when the verb emerged.
Their syntactic status might have been revised for a certain reason. But note
that, the physical form of this positivity looks different and it may be a dif-
ferent component related to a different function. This “eyeballing” method
may not be very indicative under this situation, and since the inanimate ar-
gument is not syntactically ambiguous (grammatical function is assigned to it
unambiguously), this hypothesis seems to be less likely to explain the data.

Regarding the item (b), the semantic composition of OV might be less costly
for the case-marked inanimate conditions. This assumption suggests that the
difference between SOV and OV inanimate conditions cannot be attributed
solely to the influence of pronoun, but to the interpretational differences of the
inanimate noun under particular sentential environments. Figure 5.5 indicated
that the SOV and OSV case-marked inanimate conditions did not differ in
the middle-time window. The effect, then, must be a unique interpretation
emerging only from OV structure. Most probably, an interpretational cost
emerges for all the animate as well as all the SOV and OSV conditions, but not
for the case-marked inanimate OV structure. But interestingly, the behavioural
results indicated that the case-marked inanimate OV conditions [(f) condition
in Table 5.3| are less accurate and take longer to respond to compared to most
of the other conditions. Thus, this hypothesis seems to be less likely.

The last item assumes that the structural frequency may influence ERPs. If
this is the case, we must observe that in the corpus of Turkish, this preference
must hold and OV must be preferred over SOV particularly when the object
is inanimate and case-marked. The corpus study presented in Chapter 6 will
help to develop some hypotheses about the status of the sentence-inital objects
and their relation with the other arguments.
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Experiment 2 provided multiple ERP effects in the later time-window (750-
900ms) on the verbs of the Pronoun-O-V structures. In this time window, these
findings suggest that redundancy, pragmatics, well-formedness and referential-
ity of the object (all of the subject and object properties) may be evalutated
together, and this evaluation may reflect in the late ERP time-window. As
mentioned in the summary above, T will call the late positive deflections un-
der situations like Pronoun(1s)-NP-Verb “pragmatic positivity.” I hypothesize
that the well-formedness of the linguistic expression is evaluated here. Redun-
dancy/minimality leads to a general positive component. It may be a more
common processing preference to have a Pro-Drop construction preceding the
verb when the subject is 1st person singular or plural. Thus, in this time
window, the comprehension system still evaluates the pragmatic and syntactic
well-formedness (as it might have done on the NP2). But the question emerges
why and how the animate case-marked NPs in SOV can manage to “escape”
from this pragmatic positivity, and lead to a negative peak as observed in
Figure 5.4.

Animate and inanimate object NPs (with their case marking) may show differ-
ences with respect to their referentiality (as shown in Chapter 3). Under the
SOV condition, the pure effect of referentiality of the object on ERPs can be
observed, because there is no ambiguity-related cost. Thus, if interpretational
differences emerge from the difference in the specificity and referentiality align-
ment of the objects in SOV sentences, this may lead to pragmatic differences
which reflect on the late ERP components. For instance, interpretation and
referentiality assignment for the bare object NP can be bir NP (an NP) under
the hypothesis that this NP is taken as indefinite non-specific. As mentioned
in the chapter on Turkish, animate and inanimate nouns differ with respect to
their specificity levels. An animate case-marked object [(d) condition in Table
5.1] might be interpreted as more specific than the inanimate case marked ob-
ject [(h) condition in Table 5.1]. Then, the hypothesis emerges such that the
processing system may group caseless (and non-definite) NPs and casemarked
(but indefinite) inanimate NPs together, and treat cased-marked animate NPs
differently (as a more specific object) (Figure 5.4, left column). This pragmatic
evaluation leads to late ERP effects which is in-line with the well-formedness
and evaluative processes in which existence of pronoun may not be that redun-
dant if the object is very prominent and definite. As mentioned above, this
assumption suggests that the existence of a pronoun, specificity of the object,
and the word order all emerge as one component in the late time-window.
Note that, such late effects emerge after the linking of the arguments to the
verb. Another explanation for the deviant behaviour of the case-marked ani-
mate object conditions might be that the specific animate objects might have
a “clear” referential status. They may be considered as specific and highly
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referential entities. On the other hand, caseless objects, and the case-marked
inanimate entities might not have a clear referential status, thus leading to
a search for the consolidation of their referential status during linking. Late
frontal pragmatic positivities may reflect such a search process.

The last issue related to the redundancy issue is that, in the questionnaire
study |[Experiment 1(b)], SOV orders with an overt pronoun were found to
be less acceptable. They were costly, probably because the pronoun was in
its canonical position and it was non-emphatic (see Chapter 3) in-line with
the redundancy issue. But, this finding must be compared and tested with
other experiments in which proper nouns, common nouns etc. are used in
the subject position in order to test whether the effects observed here are the
result of the overt pronoun or overt subject of any kind. Also, ERP results can
be compared to see whether the effects similar to the existence of a pronoun
emerge when different types of nouns are used.

5.7.5 Alternative Explanations

One alternative explanation suggests that the interaction observed on the
case-marked conditions might have resulted from case-marked animates, but
not from case-marked inanimates. Specific animate objects might have cre-
ated negativities (as the pronoun conditions do) independent of whether they
emerge in Pro-Drop sentences or not. Since they are highly specific and refer-
ential, they may require more processing demands, which may create frontal
negativity in turn. Interestingly, case-marked animate conditions always be-
haved similarly in Pronoun and Pro-Drop conditions both in 400-600ms and
750-900ms time windows. This explanation suggests that the effect of a pro-
noun on the verb exists for every condition on the frontal electrodes as well as
the effect of specificity of the animate object.

This explanation has some fatal consequences for the subject preference hy-
pothesis. It basically explains the differences on the caseless conditions as an
effect of the pronoun, not as the by-product of subject preference (and reanal-
ysis). But, note that, there was no difference for the case-marked animates on
NPs. Thus, this alternative explanation must also assume that the referential
assignments on the nouns must be made during linking, but not before.

In the 400-600ms window, case-marked animate argument might be treated
as highly referential, and in the late time window, its pragmatic status (as
being a specific animate object having clear referential status) may block the
pragmatic interactions observed in the pronoun conditions. These possible
explanations must be tested in future research, by replacing the subject with
the other types of noun (e.g., common nouns etc.) to eliminate the redundancy
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claim and the pure effect of pronouns. Another suggestion might be that very
referential objects (e.g., my father etc.) can be used in Pro-Drop and Pronoun
conditions in order to see whether very discourse prominent items also behave
similarly or not.

5.8 Conclusion

In general, the findings indicate that the subject preference hypothesis is a
strong candidate to explain the animate and inanimate ambiguous conditions.
In Experiment 2, the reanalysis effect is mainly confined in the centro-frontal
region due to the better control conditions created. In general, the major
findings of the experiment are that (a) experimental task influences the ERP
components to a great extent, (b) early time windows are related to structural
(template) and categorical processes (where scrambling is observed), (c) the
middle-time window is related to semantic and pragmatic role assignment (as
observed by animacy-pronoun interaction differences on the noun and verb)
and (d) the late time window is related to pragmatic and semantic evaluation
of, not only the current argument, but also all the sentence items available
at that point in general. Thus, all information is combined in the late time
windows (after 500ms stimulus onset) for evaluative purposes.

Existence of the pronoun, when it is redundant to use, leads to the pragmatic
evaluation (emerging as late positivities). Investigations also revealed that
under certain cases, the existence of an overt pronoun influenced the interpre-
tation of animacy and case marking of the object differently, and made the
processing more complicated. For instance, ERP deflection on the verb in the
case-marked animate condition in the canonical sentences could escape the
pragmatic positivity. Interestingly, these effects disappeared under scrambling
(where in OSV the pronoun is not redundant), indicating that redundancy of
the existence of pronoun in SOV, rather than the sole existence of the pro-
noun, is one of the main factors for the pragmatic evaluation. This supports
the hypothesis made so far, suggesting that redundancy and the status of the
object influences pragmatic evaluation.

Global level factors, such as frequency, may still be one of the factors influenc-
ing the ERP components as mentioned in the discussion of the ERP findings
on NP2s and verbs in the case-marked inanimate Pro-Drop conditions. In the
next chapter, I will briefly investigate the frequency of the distributions of the
linguistic forms in Turkish. I would like to focus on distribution of the am-
biguous sentence-initial NPs and the distribution of the animate vs. inanimate
accusative NPs (particularly in the sentence-initial positions). T will ask how
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often people prefer an ambiguous sentence inital NP as the subject, and how
animacy influences this preference. Also, the second major investigation will
be to observe how animacy and case marking are distributed within and out
of the ProDrop conditions, answering the question about the potential for an
interaction between animacy, case and word order.



Chapter 6

Exploration of the Turkish Corpus

6.1

Introduction

Experiment 1 and 2 raised a number of questions that can be partially answered
with a questionnaire study and comparison of different types of experimental
conditions. One of the questions that emerged after these experiments was
whether the frequency of the linguistic distributions in a language can have
an influence on the ERP components or not. Even though I may not be able
to find a correlation between the corpus findings and the ERP findings, this
attempt to explore the Turkish corpus will extend our knowledge about the
lingustic forms frequently used in this language.

My goal is to investigate four issues that are relevant for the thesis:

(a)

Subject preference issue: A sentence-initial ambiguous NP is prefer-
ably chosen as the subject of the sentence where the reanalysis and the
resolution of the ambiguity is observed as a positive deflection (shifted
to more frontal areas and got smaller in amplitude in Experiment 2).
Thus, the first question is: Shall we observe such a preference as a high
frequently option in the corpus? How often is the initial ambiguous ar-
gument of the sentence the subject of the sentence? How does animacy
of the subject influence this distribution?

Effects of pronoun and redundancy: A pronoun interacts, influences
and changes ERP deflections on the following noun and the verb to
differing degrees. These interactions in general reveal core information
about the preference of the parser towards minimal structures. How often
the definite subject or a pronoun is used in the sentence-initial position
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may be informative to understand whether this tendency has anything
to do with the frequency of usage.

(c) Specificity and definiteness: Animate and inanimate arguments fol-
lowing the pronoun show different deflections as observed in Experiment
2. Inanimate nouns are more negative when they follow the pronoun,
independent of case (see Figures 5.7 and 5.8 in Chapter 4). Specific
deflections for different conditions having different objects occur on the
verb. For instance, the conditions having a case-marked inanimate noun
differs from all three other conditions in the middle time-window (around
400ms) such that they are more positive, while others are more negative
(see Figure 5.2 in Chapter 4). On the other hand, conditions with an
animate accusative case marked object in this position differed from all
three other conditions in the late time-window (around 700ms) (see Fig-
ure 5.4 in Chapter 4), such that the pronoun pulls the ERP component
towards a more positive deflection, while it has a very different impact
on the case-marked animate conditions. Thus, it is possible that such
structures are less preferred or less frequent in the corpus (which may
correlate with ERP deflections). N400 effects are generally related to fre-
quency of usage of the linguistic form (Van Petten, 1990), thus, I expect
effects of the frequency in the middle time window. Late effects may be
related to the pragmatics of the sentence and referential status of the
arguments.

(d) Prominence hierarchies: I investigate whether there is a general pref-
erence for prominence hierarchies in the Turkish corpus or not. Remem-
ber that in Experiment 1, T showed that there is a negative component on
the animate object when it follows an inanimate subject. Thus the ques-
tion emerges: How often does an inanimate subject precede an animate
object? Or how often does a definite subject precede an indefinite object
or vice versa? The main idea is to realize the most general relational and
interpretational animacy and definiteness prominence hierarchies of the
arguments in a transitive sentence. If this also falls under the predicted
prominence hierarchy relations, then the hypothesis about the existence
of prominence hierarchies in Turkish will be supported.

Thus, in general, my goal in this study is to answer a number of questions: Is it
possible that these interactions have emerged from the “frequency” of structures
in which animacy and case marking played a role? Especially, how are animacy
and case marking related to the distribution of the linguistic structures and
preferences? Regarding article (a) above, what is the probability of choosing
the initial ambiguous argument as the subject vs. the object of the sentence?
May subject preference be the most frequent option in Turkish even though
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Pro-Drop is another possible unmarked option? Regarding article (b) above,
how frequently do people drop the pronoun, leading to a Pro-Drop structure?
How often do they use it, and in which structures? How often and under
which conditions do they prefer a one-argument structure to a two-argument
structure? Regarding article (c) above, how often do people use case-marked
animate vs. inanimate NPs in sentence-initial positions? And what is the
distribution of definiteness and animacy of the object NP neighbouring to the
verb? How are definiteness and animacy related? Regarding the last question,
how are the arguments of the transitive sentence ordered?

In the counts, main emphasis is given to ambiguous (non-specific, non-definite)
and ACC case-marked (specific) NPs in ProDrop and non-ProDrop sentences,
since the experiments T conducted used these types of constructions.

6.2 Material Selection

Corpus counts are taken from the Turkish METU-SabanciTreebank (Atalay,
2003; Oflazer, Say, Hakkani-Tiir, & Tiir, 2003).2° While existing counts from
different sources give us a general idea about the distribution of structures in
Turkish (e.g., Cakici, 2005 counts), the tagging of the corpus in Treebank did
not involve animacy and definiteness information. Also, there is no existing
computer program that extracts the distribution of case marking. Thus, T
read through approximately 5000 sentences in the METU-Sabancit Treebank
and counted the structures by hand. In this study, the following sentence
types were eliminated and not considered in the counting:

1. Sentences including imperatives:
Eve git, cabuk ol!
Home-DAT go, quick be!
Go home, be quick!

2. Short sentences like yes/no answers.

3. Sentences without any overt arguments:
gittim.
go-PAST-1s
T went.

29The METU-SabanciTurkish Treebank is a morphologically and syntactically annotated
treebank corpus (see http://www.ii.metu.edu.tr/ corpus/treebank.html). It is a subcorpus
of the METU Turkish Corpus, which is a 2 million word corpus of post-1990 written Turkish
including text samples from newspapers, magazines and books.
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4. Sentences starting with verbs:
Oldiirdiiler adamu...
Kill-PAST-3p man-ACC
(They) killed the man.

5. Wh-questions:
Neden geldin?
Why come-PAST-2s7
Why did you come?

6. Sentences which had heavy NPs:

Yillardir neler olup bittigini bir tiirlii anlayamadigim yerler gordiim.
For many years things happen-DER:Noun-ACC somehow understand-
POT-NEG-PAST-REL-1s places see-PAST-1s

For many years, I saw many places that I couldn’t figure out what was
happening inside.

7. Sentences with arguments derived from verbs (either as gerunds or sub-
ordinate clauses):
Kogtugunu gérmediler.
Run-PAST-POSS-2s-ACC see-NEG-PAST-3p
They did not see you running.

After filtering out such sentences, a total of 1993 sentences were analysed.
These sentences were similar in structure to the experimental sentences in
the thesis such that the sentences mainly started with non-definite, definite,
case-marked and non-case marked arguments. The main emphasis, among the
case-marked NPs, was given to the accusative NPs.

Before giving a brief summary of the findings, T will define the expressions used
in this counting;:

Subject: The noun phrase (NP) that agrees with the verb, e.g., the girl in
“The girl runs after the boys.”

Object: The NP that can take overt case marking, and the other NPs rather
than subject in a transitive or ditransitive sentence, e.g., The book in “The
man sold the book yesterday.”

Definite subject: An NP that is highly referential (as defined in Chapter
3) and cannot be used as an object NP without an accusative marker, e.g.,
Annem (my mother) in Annem eve geldi (My mom came home). The subject
is definite and cannot be used without an accusative marker in the object
position, e.g., *x Annem gordim (I saw (a) my mom). Since an accusative case
marker is obligatorily used for the definite object NPs, it is used as one of
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the diagnostic tools to define definite subjects (by using the subject as an
object in an examplar sentence). Some examples of definite subjects include
nouns attributed to relatives: Amcam (my uncle); heads of relative clauses:
Aldygvm kitap (the book that T bought); and proper names: Hasan (Hasan)
etc. All other subjects [bir adam (a man), birkac kigi (a number of people)]
were considered as indefinite.

Definite object: Definite objects are the NPs which can never be used with-
out case marking, e.g., arkadasima (my friend) in Arkadasima ittim (I pushed
my friend) which cannot occur as *Arkadasim ittim. (I pushed (a) my friend).

6.3 Summary of the Findings

A very brief summary of the counts can be given as follows:

e Unambiguous NPs: 1547 of the sentences (77.5%) started with un-
ambiguous NPs (they were either case marked or highly definite, thus
revealing that the NP is clearly a subject or an object). Among those
1547 sentences, 688 sentences (44% of this group and 34.5% of all the
sentences) started with an object NP, and 859 sentences (56% of this
group and 43% of all the sentences) started with a subject NP (a defi-
nite NP which must be case marked if it was an object). Thus, it seems
like it is a general tendency to have unambiguous NPs in the sentence
inital position, while sentence-initial unambiguous NPs are preferred to
be subjects in most of the cases.

e Ambiguous NPs: 446 of the sentences (22.5%) started with ambiguous
NPs. Among those, in 140 sentences (31% of this group and 7.2% of all
the sentences), the NP turned out to be the object of the sentence. The
number of sentences in which the initial ambiguous NP turned out to be
the subject of the sentence was 306 (69% of this group and 15.3% of all
the sentences). Thus, under local ambiguity, the majority of the NPs are
the subjects of the sentences. This shows that subject preference has a
frequency based correlate.

e Subject Initiality: 1165 sentences (58.3%) started with a subject NP
(either ambiguous or unambiguous). Thus, in general, there is a sub-
ject initiality revealing that the SOV or SV order in Turkish is a highly
common word order and subject preference applies to all ambiguous and
unambiguous cases.
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e Pro-Drop: The number of Pro-Drop sentences was 783 sentences
(39.2%). As expected, Pro-Drop is an unmarked® and frequent option.
Also, if the object in the Pro-Drop OV structure is ambiguous (Table
6.2), then most of these NPs are inanimate nouns. This leads to an as-
sumption that if the initial ambiguous NP is animate and it is selected
as the subject of the sentence, it may be more difficult to revise it, since
there is a higher tendency to have animate as subjects, not as objects,
in the sentence-initial positions. It may be easier for the inanimate NP
to be reanalysed as the object in Pro-Drop sentences, because both sub-
ject and object readings are equally frequent. Thus, ease of revision on
inanimate objects also has a frequency correlate.

Thus, overall, the major impression is that (a) most of the sentence-initial NPs
are unambiguous (either by case marking or being highly definite), (b) among
the sentence-initial ambiguous NPs, most of the NPs were subjects (69% of
sentences starting with ambiguous NPs or 15.3% of all the sentences), (¢) most
of the unambiguous NPs were subjects (43% of all the sentences), (d) SV (or
SOV) structure is a more common option than OV (or OSV) structure (but OV
is also very frequent as seen in Pro-Drop), and (e) ambiguous inanimate NPs
are equally likely to be the subject or object of the sentence, but ambiguous
animates are more likely to be the subject of the sentence.

I will show the details (animacy, case and definiteness interactions) of the
corpus count in the following section. I will stick to the three main issues
(ProDrop, animacy-case-sentence position interaction, and subject preference
under ambiguity) as mentioned above while summarizing the data.

6.4 Sentences Starting with Specific Object NPs

My first analysis is on the sentences starting with an unambiguous object NP.
These sentences started with an object NP and they were either scrambled (as
topicalization: OSV or as extrapositon: OVS), Pro-Drop (OV), or ditransitive
Pro-Drop (OOV) sentences. The counting is summarized in Table 6.1.

30To see the interesting relations between markedness and other terms used in linguistics,
as well as the twelve senses of this term, see Haspelmath (2006). In this chapter, T will use
only three senses of markedness. First is “markedness as a deviation from default parameter
setting” where OV and SOV word orders will be the default word order parameters and other
word orders will be deviant. Thus I will refer to such structures in the language as "marked”.
Second, markedness is textual markedness which more or less relates to the corpus counts.
Tt defines the rarity in texts. Thus, T will call such structures in the corpus as “infrequent.”
Third is the markedness as restricted distribution, like the existence of object-incorporation
which occurs only with/under a particular context. I will call such structures “restricted.”
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6.4.1 Summary of Table 6.1

The results from Table 6.1 that are relevant for the thesis are summarized
below. T will focus on the -acc case-marked sentences, since throughout the
experiments, I used -acc case-marked objects:

1. Pro-Drop is a very common option in object-initial sentences. Most of
the unambigious object initial sentences tend to be Pro-Drop (see the
lowest two rows in Table 6.1).

2. On the other hand, OSV or OVS word order is not a highly preferred
word order option in Turkish. Sentences in which the subject is following
a sentence-initial object are less than 1% of the unambiguous object
initial sentences. Thus, OSV can be considered as infrequent as well as
a marked (deviant) word order.

3. In object initial structures, the object is predominantly definite. Thus,
sentence-initial NPs generally tend to be definite (they must be very
prominent, specified or highly referential). The ratio of the definite ob-
jects to indefinite objects in -acc marked cases is around 4:1. Thus, this
confirms the finding from Chapter 3 that Turkish seeks initial arguments
to be definite.

4. Among sentence-initial -acc case marked (specific) NPs, the ratio of
definite-animate objects to indefinite-animate objects is 11:1 (105/10),
while the ratio of the definite-inanimate objects to the indefinite-
inanimate objects is around 3:1 (168/61). Also, most of the indefinite
objects are inanimate — almost six times more than the animate objects
61:10. Similar tendencies also exist in dative and oblique case-marked
NPs. Thus, there is a tendency of case-marked animate NPs also to be
definite. Animacy, case and definiteness go hand in hand. Animates are
generally definite and they are case marked when they are objects. This
does not hold for inanimates as much as for animates.

This shows that when speakers of Turkish refer to a specific human ob-
ject, this object is generally definite and very referential. Note that, half
of the definite animate NPs are pronouns, supporting the finding that
animacy and definiteness are correlated. For the inanimates, the sta-
tus of the object in this position is generally not (exclusively) definite.
But, note that this is a verb-neighbouring region in mostly Pro-Drop
constructions.

5. Most of the sentence-initial unambiguous NPs are inanimate. The ratio
of inanimate objects to animate objects is more than 2:1 in -acc marked
cases.
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6.4.2 Discussion

The corpus count revealed that, in Turkish, generally the sentence-initial po-
sition tends to be definite. Pro-Drop in the object initial sentences turned out
to be very common, and OSV or OVS options are rare.

Animacy has an impact on definiteness when the object is case marked. Case-
marked animates are generally definite, but case-marked inanimates are not
(see the lowest row Pro-Drop). The cases in which animate NPs are used
as specific (but indefinite) are rare. Tt is equally likely to have definite or
indefinite sentence-initial inanimate NPs. Thus, animacy entails definiteness,
but definiteness does not entail animacy.

6.5 Sentences Starting with Caseless Object NP

My second analysis is on the investigation of the sentences starting with an
ambiguous NP which turns out to be the object of the sentence. Since definite
objects are case marked, these objects are non-definite. Table 6.2 shows the
distribution of such cases. The abbrevations are similar to the first table.

Sentence Initial
Bare Object NPs
A I
S — —
Following Contex | Obj. with PrDrop | — 1
ProDrop 2 137

Table 6.2: Sentence initial caseless non-definite (ambiguous) objects.

6.5.1 Summary of Table 6.2:

The general observation from the counts in Table 6.2 is that ambiguous
sentence-initial non-definite objects tend to be exclusively inanimate and al-
most all of these types of sentences are Pro-Drop. The caseless non-definite
argument was in the verb-neighbouring position and, similar to the theoretical
claims made on Turkish in Chapter 3, caseless objects cannot easily exist in the
verb-distant position. They are exclusively located in the verb-neighbouring
location.

Also, caseless non-definites are exclusively inanimate. Animate objects do
not generally exist in the verb-neighbouring or verb-distant positions when
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they are caseless non-definite. Non-definite objects are very infrequent. This
means thatthe grammatical function attributed to non-definite animate NPs
is generally subject in SOV or SV structures as will be seen in the section
discussing subjects.

6.6 Discussion of Tables 6.1 and 6.2

A general preference for Pro-Drop structures exists both for the sentences start-
ing with case-marked (specific, Table 6.1) vs. non-case-marked (non-specific,
Table 6.2) objects. In both instances, the majority of the initial objects are
inanimate, located in the verb-neighbouring region. When the case-marked
(specific) object conditions are taken into account, most of the objects also
tend to be definite in the sentence-initial position (whether they are verb-
neighbouring or not).

Among sentences starting with specific animate objects, the most common
structure is one in which the animate object is also definite. The number of
cases in which an indefinite specific object emerges in the sentence-inital posi-
tion is much fewer for the animate conditions than the inanimate conditions.
Animate objects are biased to be definite, but inanimate objects are not that
strongly biased to be definite. Animacy entails definiteness.

Interestingly, animate objects do not generally exist in a verb-neighbouring
region when they are caseless non-definite. This leads to the assumption that if
a caseless non-definite animate argument exists in the sentence-initial position,
it most probably will be interpreted as the subject rather then the object of
the sentence, because it is the only possible option left for it.

In the next section, I will explore the sentences starting with subject NPs.

6.7 Sentences Starting with Subject NPs

The next analysis investigates sentences starting with a subject (either in SV,
SOV or SVO order and with verbal, nominal or existential predicates). In
Turkish, subjects are not overtly case marked. That is why the ambiguity of
its status is resolved only by definiteness and there will be only one section,
different than the investigation of the object in the previous sections. The
counts are summarized in Table 6.3. The top rows show the definiteness and
the animacy status of the subject similar to the previous tables. An indefinite
subject NP is one in which the NP is caseless, non-definite and ambiguous.
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SENTENCE INTTTAT SUBJECT NDs
Definite Indefinite
A I A I Total
_ A 50 (18p) | 19 4 2] 75
_ | Ace OB I 82 (19p) | 3l 11 16 | 140
b
5 . A 27 (9p) | 11 2 i 4
E Dat. Obj. I 83 (17p) | 34 S| 20| 145
_ A i (2p) | 7 2 3] 16
o0
g Null Obj. I 29  (9p) | 5 (Ip)| 2 2] 38
2 Other Transitive 25 (5p) 7 1 8 41
G Verbal | 156 (77p) | 161 (9p) | 13 | 135 | 465
= .
Inrans. Pred. |Gl | 39 59 5 27 [ 130
Existential 9 21 8 33 71
Total 504 (156p) | 355 (10p) | 56 | 250 | 1165

Table 6.3: Sentences starting with subjects

The left columns show the case marking and animacy status of the item fol-
lowing the initial subject. Note that in this table the animacy of the following
argument is also shown. “p” shows the number of pronominal subjects among
all others in question.

6.7.1 Summary of Table 6.3:

1. In general, there is a tendency to have a definite subject in SOV struc-
tures. These subjects are very specific, many times pronominal subjects,
proper names, or definite NPs like “my car” or “my uncle.”

2. The general tendency in SOV structures having definite subjects is as
follows:

Definite animate subject followed by an inanimate object >
Definite animate subject followed by an animate object >
Definite inanimate subject followed by an inanimate object >
Definite inanimate subject followed by an animate object >
Indefinite inanimate subject followed by an inanimate object.

Most of the subjects in SOV sentences are animate NPs which are fol-
lowed by inanimate NPs. If there are two overt arguments (and the
subject is not dropped), the most natural flow of animacy information
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is animate > inanimate. The number of sentences in which an ani-
mate subject is followed by an inanimate object is more than twice the
sentences in which an animate subject is followed by an animate object
(ratio of 5:2). This is in-line with the assumption that the prominence
relations +animate > Fanimate and +definite > Fdefinite hold in
the corpus counts, especially when there is an SOV order having two
overt arguments. This is in parallel to the previous finding that if the
sentence-initial argument is definite, animate and caseless, it more fre-
quently tends to be the subject of the sentence.

More than half of the subject-initial sentences having a verbal predicate
are intransitive (SV). Like Pro-Drop (OV), the intransitive SV structure
is also common in Turkish. Tf the initial NP is the subject, it can be
followed by an object to yield SOV, or more likely a verb to yield SV.

. If the sentence-initial subject is a pronoun, then it is most likely followed

by a verb in an intransitive sentence or an object (particularly inani-
mate object) in a transitive sentence. The cases in which the pronoun
is followed by the verb are as many as the cases in which the pronoun is
followed by another object.

Animate subjects of the transitive or intransitive sentences are generally
definite (10:1 ratio between definite and indefinite animates). This is
similar to the status of the acc-marked animate objects in Pro-Drop
cases (Table 6.1) in which animate arguments tend to be definite. Thus,
animate arguments tend to be definite either in the sentence inital subject
or object position. This confirms the general tendency of animates to be
biased towards being definite.

Similar to the previous cases on objects, sentences bearing inanimate
subjects are equally likely to be definite or indefinite. But, the definite-
indefinite distinction is more pronounced for the inanimates when they
exist as subjects in intransitive structures. In intransitive structures
inanimates are more likely to be indefinite.

The ratio of inanimates to animates of the ambiguous NPs which turn
out to be the subject is 5:1. The sentence-initial ambiguous NPs which
turned out to be the object (as examined in the previous sections) were
exclusively inanimate. If the sentence-initial NP is caseless, animate and
non-definite, then it is most likely to be the subject of the sentence.
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6.8 Discussion

In the discussion, T will put forward the main findings that are related to the
questions that emerged from Experiment 1 and 2. Also issues like prominence
and precedence relations (the topics of Experiment 3) will be summarized.
As mentioned in the introduction of this chapter, I will focus on the subject
preference issue, the effect of animacy on subject preference, the status of the
sentence-initial objects and subjects, the tendency to have Pro-Drop sentences,
the preference to have overt specification of the pronoun, and the prominence
hierarchies in general.

Subject-preference is shown to be more frequent than object-preference in cor-
pus counts. If frequency is effective on ERP deflections, then subject prefer-
ence might have been an outcome of this statistical distribution. The ratio of
sentences starting with an ambiguous NP which turns out to be the subject
(columns of indefinite subjects in Table 6.3) to the number of sentences start-
ing with an ambiguous NP which turns out to be the object of the sentence
(Table 6.2) is around 2:1.

On the other hand animacy does not influence the inital subject preference
on the non-definite items. The number of (animate or inanimate) non-definite
NPs which turn to be subjects are more than the number of non-definite NPs
which turn out to be objects. Interestingly, non-definite animate NPs are
almost non-existent in the corpus. This animacy difference in corpus counts has
some parallelism with the questionanire study. Recall that the acceptability
of the [bare animate object NP Verb| constituent was smaller than the |bare
inanimate object NP—Verb|. T did not observe any difference in the ERPs in
Experiment 1, and there was a minor difference in Experiment 2 on the verb
(which was not significant) in the 400-600ms time window. It was hypothesised
that the ERP components related to the garden-path strength cannot be easily
observed by ERPs. In corpus counts, ambiguous NPs generally turn out to
be inanimates in the object position. Thus, this difference might also have
contributed to the revision difficulty: It is possible that the initial parsing
preference is to choose the ambiguous argument as the subject independent
of the animacy, and the revision from subject-to-object becomes costly for
the ambiguous animate objects (which is a less frequent option), but not the
inanimate objects (which is a highly frequent option), as it is revealed both by
the questionnaire study and corpus counts. Thus, frequency of the linguistic
data may show the initial parsing preferences as well as may reveal the cues
related to the possible problems emerging from the revision of this preference.

On the other hand, seeing subject preference in the corpus as a preference does
not mean that the subject preference I observed in the experiments resulted
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from the frequency, but may mean that subject preference is probably the most
econormnical or minimal and, therefore easier option under certain conditions,
which may reflect on the distribution of the linguistic structures.

Recall that, when an NP followed a pronoun, inanimate arguments were more
negative in the 400-600ms time window. Can this effect have a correlation with
corpus counts? If the Pro-Drop preference is strong for the objects of any kind
(particularly inanimate objects), can the absence of Pro-Drop (and existence of
the overt pronoun) cause a negative ERP component on the following NP? The
number of OV sentences starting with ACC case-marked or bare initial objects
(Table 6.1 right-most columns and Table 6.2) is much larger than the the
number of sentences in which the accusative object follows a pronoun (Table
6.3), particularly when the object is inanimate. This indicates that accusative
or bare objects are generally used without a pronoun in the sentence-initial
position. Thus, the effect observed on the NPs following the pronoun may have
a frequency-related interpretation, in which the redundancy of the pronoun
is realized and the non-conventional Pro-NP reading causes negativity. Note
that, this ERP effect was observed on the posterior electrodes, and it is similar
to an N400 effect. Also, this explanation is in parallel to the observation made
on the case-marked inanimate Pro-Drop conditions in Experiment 2. Recall
that case-marked inanimate conditions showed a N400-P600 like pattern on
the verb when the pronoun existed compared to Pro-Drop conditions. Thus,
for the case-marked inanimate conditions, redundancy of the pronoun may be
more pronounced than the animate conditions, and its influence may continue
on the verb.

Pro-Drop is a very frequent option. Corpus counts revealed that under a lim-
ited number of cases, definite subjects exist as pronouns (25% of the sentences
having a definite subject). Thus, dropping the pronoun is a very common
option, but this does not totally eliminate the overt usage of the pronoun, as
expected. Unless there is a strong requirement, pronouns are dropped.

The different ERP deflections on the verb for conditions having case marked
animate vs. non-case marked and inanimate conditions are most probably re-
lated to the pragmatic and contextual evaluation of the sentences, rather than
the frequency-related effects. Thus, while corpus counts provide frequency-
based explanations for subject preference and alternative subject-to-object re-
vision effects for the animate vs. inanimate NPs, they cannot fully explain all
of the on-line findings I observed in the ERP data. Most probably frequency-
related effects appear on the second argument or on the verb, when a deviation
from a minimal and economical form emerges. These effects generally show in
the 400-600ms time window. Frequency-related effects may be short-lived, and
on the verb, when the linking of the arguments happens. Frequency-related
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effects may disappear and other syntactic, semantic and pragmatic issues may
dominate parsing, generally emerging in the late time window.

Another important finding of the corpus counts is that definiteness and ani-
macy hierarchies hold in Turkish. If there are two overt arguments, the animate
and definite argument generally precedes the other argument of the sentence,
leading to +animate > Fanimate and +definite > Fdefinite precedence
relations. One thing to be noted here is that the definiteness of the object
argument in SOV in the corpus study was not investigated. Thus, while the
precedence relation strongly shows that +animate and +de finite arguments
precede the inanimate argument, it is not totally clear whether the arguments
are always distinct in terms of definiteness.

In general, prominence flow, specificity of subjects, correlation of animacy
and definiteness observed in corpus counts all point to one fact that cognitive
processes related to language processing prefer particular structures probably
to ease the mental effort, and this is reflected in the frequency counts as the
most natural linguistic forms. In the next chapter (Experiment 3), T will
investigate how arguments are linked to the verb. Animacy and definiteness
will be two of the prominence information types used in this study. As will be
shown, the precedence relations of the arguments combined with the argument
structures of the verbs will lead to observable ERP differences, which may
reveal the on-line preference of the language comprehension mechanism.
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Chapter 7

Effects of Semantics, Prominence
Hierarchies and Argument
Structure on Linking

7.1 Introduction

In the previous sections, the main emphasis was to understand how the lan-
guage processing mechanism acts under local ambiguities, as in the exploration
of the subject preference and Pro-Drop paradigms, and how case marking, ani-
macy and the existence of a pronoun influence incremental language processing,
as explored in Experiment 2. The major concern was to figure out the nature of
the morphosyntactic composition of the elements of the sentence and to relate
the findings to the statistical, semantic and pragmatic aspects of incremental
linguistic behaviour. Remember that, the basic manipulation of the experi-
mental conditions contained the overt or covert existence of the pronoun, case
marking, or scrambled vs. canonically ordered sentences without any change
on the type of sentence-final verb. The main outcome of this (morphosyntac-
tic) exploration is that word order (syntax) and case marking (morphology)
show closely tied patterns with semantic and pragmatic information (like ani-
macy and referentiality) in Turkish, and complex interactions of these factors
emerge as by-products of the human language processing mechanism. These
interactions more or less correlate with the ERP deflections starting by the
onset of the critical item under investigation.

In the second part of the thesis, the main emphasis will be given to a number
of other important information types which play crucial roles in incremental
sentence processing. In this exploration, only the sentences which have two
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overt arguments will be used, and simultaneous interactions of different promi-
nence information types (animacy, definiteness, case and word order) on the
arguments as well as on the verbs will be investigated. On the other hand,
different types of verbs are constructed in order to explore how different (i.e.,
marked) argument structures (h.f. a-structure) influence the linking of the
arguments to the verb.

In the chapters on incremental processing (Chapter 1), Turkish grammar
(Chapter 3) and the Corpus study (Chapter 6), T discussed the prominence
relations of the arguments, particularly pre-verbal “animacy and definiteness
precedence relations.” These hierarchies are assumed to be constructed before
the verb is processed. I explored how the existence of these prominence hierar-
chies are valid grammatically, statistically and pragmatically. Except for one
part of Experiment 1 (Chapter 5, where the conflict between animacy and case
hierarchies was investigated), the thesis has not yet evaluated how relational
prominence hierarcies work and interact with each other in detail.

Thus, there are three main issues that I will examine in this section:

(a) Formation (and the conflict) of prominence hierarchies in the pre-verbal
part of the sentence (formation of pre-GRs as it was named in Chapter

2),

(b) Nature of the linking of the arguments to the logical structure (I.S, which
is the main determinant of linking in an a-structure as defined in Chapter
1) of the verb; investigation of linking proper, importance of position vs.
case marking in linking to the LS, and

(c) Effects of deviant (marked) linking (marked via deviant word-order or
deviant a~structure) on comprehension; how pre-verbal grammatical con-
structions are processed differently for different types of verbs having
different a-structures, and how does the interaction between all the in-
formation types emerge during linking.

Regarding (a), the formation and the conflict of prominence hierarchies in
the pre-verbal part of the sentence, it is assumed that various information
types like animacy, definiteness, position, and case marking form a relational
structure in an environment with more than one argument. A relational inter-
pretation of the arguments is relevant for understanding the underlying event
structure which the sentence is about. Arguments of the verb have certain
causal, perceptual or volitional aspects. These asects are part of the meaning
of the verb.

As mentioned in Chapter 1, generalized role (GR) assignment is dependent on
the LS of the verb in semantics-to-syntax linking. There is a link or “general-
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ization” derived from the position of the arguments of the verb in the LS, and
the GRs. Thus, in incremental language comprehension (syntax-to-semantics
linking), a similar idea can be used to yield the pre-verbal GRs, to have at
least partial composition of the sentence.

Regarding (b) the linking process, the position of the arguments in the a-
structure, their case and positional coding, and the pre-verbal GR assignments
are very important determinants of the quality of the linking of the arguments
to the verb. In the following section, I will describe the roots of this linking
mechanism within the concept of “Argument Selection”. It is important to
understand how the language comprehension mechanism uses relational pre-
verbal GR assignments during linking.

Languages may differ with respect to the basic mechanism of how linking
is achieved, such as what kind of linking-interface (strategy) is used. For
instance, some languages like German may assume a close connection between
the morphological case marking and the argument positions in the a-structure.
Linking from semantics to syntax generally considers case information (i.e.,
when both NOM and ACC arguments exist in the sentence, NOM maps to the
left-most argument in the LS and ACC maps to the other argument). On the
other hand, a position-based language like English may have a close connection
between the position of arguments in the sentence and the positions in the LS
(i.e., POSI of sentence maps to the left-most argument in the LS). This may
be a unique preference for each language to achieve the standard (unmarked)
linking of syntax-to-semantics (which may be the most natural and cognitively
less effortful processing preference).

The last thing to mention is how the deviation from an unmarked (or stan-
dard) a-structure influences comprehension. The LS structure (or similarly the
event structure) defines the aspectual and eventual form of the verb. Tt influ-
ences the linking process by deriving the main syntactic functions (Grimshaw,
1990; Tenny, 1994; Van Valin, 2005) [and even in some theories it defines the
syntactic phrase of the sentence (Travis, 1994)]. But, on the other hand, the
LS is just one part of the argument structure. The argument structure of
the verb also includes the thematic roles attributed to the arguments by the
verb. While the LS determines the syntax-to-semantics linking, the thematic
structure of the verb may influence the comprehension process by supporting
(or constraining) the final semantic interpretation of the arguments. Thus, I
will use the term “standard argument structure” for the verbs having the most
prototypical thematic roles leading to an unmarked transitive event structure,
in which the event is a causative event and has an Agent-Theme thematic
distribution. Here, unmarked transitive event representation encoded in the
a-structure of the verb is treated differently than a number of unmarked transi-
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tivity proposals made in the literature concerning and focusing on the animacy
and definiteness of the arguments without considering the a-structure of the
verb (e.g., Comrie, 1989). An unmarked transitive event (or standart LS)
lies in the verb’s a-structure, and any deviation from it causes the verb to be
treated as marked.

T will synthesize these three interpretational and relational properties listed
above, and explore the nature of incremental sentence processing on the pre-
verbal arguments as well as during linking in the next section.

7.2 Pre-GR Assignment and Incremental Cues

Cues in the sentence are informative to differing degrees in different languages
(MacWhinney et al., 1982). For example, if we come up with an ACC case
marked argument in the sentence-initial position in German, we predict that
there must be a NOM case-marked argument coming later in the sentence,
because the ACC marked argument is dependent on the existence of the NOM
argument. It cannot be used alone, and a NOM marked argument must be
specified overtly. Also, under many instances, we also make predictions about
the semantic nature of this argument. The general tendency is that the NOM
argument will be semantically more prominent than the ACC marked argu-
ment, because it acts on the ACC marked argument to differing degrees. For
instance take the sentence:

(61) Ich sagte dass den Tisch ...
I said that thescc Table ...

As soon as you encounter the “the table,” you predict a subject (NOM argu-
ment) will appear later, and also this entity should most likely be the one who
is able to act on the table. In terms of eADM, this is to say that the den
Tisch is assigned the Undergoer semantic role first via case marking (since it
is inanimate and accusative), then assigned the grammatical object role (by
attributing —Agr). Then, —Agr creates a prediction for an +Agr argument,
because it depends on the existence of the Subject. The subject argument
must be more prominent than the “table.” This condition creates a promi-
nence hierarchy that does not conflict with the +Agr hierarchy.

Thus, incremental sentence processing makes on-line decisions and predictions.
The processing system expects, assigns roles and evaluates words on-line. In-
cremental sentence processing provides usage of cues to make one able to in-
terpret the sentence. Pre-GR assignment in this regard uses the interpretive
(animacy, referentiality, GR) and formal (£Agr) prominence hierarchies which
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are dependent, thus relational in nature. The conflict in these hierarchies will
cause processing costs in the pre-verbal region, depending on the strength of
these cues and predictions.

7.3 Argument Selection: The window broke the
ball with a man

The process of how the appropriate positions of a sentence, the syntactic func-
tions of arguments, or the case assignment for the participants of the event, are
allocated is known as “Argument Selection” (Levin & Rappaport Hovav, 2005).
Typologically, even though there are cross-linguistic differences in this align-
ment, arguments of the verb (or the participants of the event) are given partic-
ular syntactic positions or are marked with particular morphological cases in a
very principled manner in a language. For instance, when there is more than
one participant in an event, the one which has more causative, possesive, or
volitional status is given the more prominent status over the other entity. The
second entity is either affected by the event (and being changed physically),
or very static (and does not change) during the event denoted by the verb.

In languages like English, German, and Turkish, the participant which has
higher priority is given a higher argument status [privileged argument in RRG
(Van Valin, 2005), or external argument in Chomskyan tradition (Chomsky,
1981)] and is selected as the “Subject” of the sentence (also assigned the Nom-
inative case in German and Turkish). This argument goes into an agreement
relation with the verb. The other argument stays in the object position which
is generally structurally close to the verb.

I will give an example here to describe how argument selection works. Then, T
will define how the LS and thematic role hierarchies are related to this cognitive
operation.

In the example, an event occurs, in which a golf ball hits the window and
breaks it. T will use the transitive version of the verb “break” to describe this
event. Naturally, when I want to explain this event in English I say “A golf ball
broke the window”, or in Turkish Bir golf topu cama kirds, or in German Fine
Golfball brach das Fenster. Even though these languages differ with respect to
their word order (and word order flexibility) and case marking options, there is
one common mechanism, namely argument selection, in which the noun “ball”
is assigned the higher grammatical status (i.e., assigned subject) and given
the +agr status, and/or stays in the inital position in the sentence before
the verb, or is marked with the nominative case depending on the language
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at hand. There is no grammatical possibility of forming a sentence like “The
window broke a golf ball” to describe this event (i.e., in English where there
must be a particular word-order). Now let’s explore why this might be the
case.

The event in which the ball flies and hits the window and breaks it is a causative
event. The ball is not and cannot be volitional, but it causes the window to be
broken. Thus the LS (as in the SMR approach, Van Valin, 2005) of the verb
is:

(62) do’ (z) CAUSE [BECOME broken’ (y)]

Here, do’(x) indicates that “x” does something (on some entity). This leads
to the final form of the LS:

(63) do’ (ball) CAUSE [BECOME broken’ (window)]

For now, I will follow such an LS representation, but note that there are a
number of other versions to represent the argument structure of the verb with
an event representation using “activity” and “state” as the basic predicates
(Grimshaw, 1990; Pustejovsky, 1991). The do’ activity predicate happens to
be before the CAUSE operator. Causer “x” precedes the entity “y” (window)
that undergoes a change. The order of the do’>, CAUSE and BECOME is
fixed and cannot be changed. In a causative event CAUSE always precedes
BECOME. Therefore, accordingly, the left-most (or hierarchically more exter-
nal) argument in the LS is given the ACTOR role (ball) and the other (more
embedded) argument is given the Undergoer role (window). Thus, the rela-
tionship between the arguments is reflected on their relative and hierarchical
position within the LS.

Now, let us assume that suddenly we saw a golf player walking towards the
window, scratching his head, and looking for the owner of the house. The main
causer of the event turns out to be the golf player, not the golf ball anymore.
This man somehow caused the ball to fly and hit the window, and caused the
window to be broken. Now I say “The golf player broke the window with a
golf ball.” The LS of the verb has to be extended. “The ball” is no longer the
subject of the sentence:

(64) do’ (golf player) CAUSE |[[do’(ball)] CAUSE [BECOME broken’ (win-
dow)]]|

Note that depending on the context and the event, the LS changes. There is
not a unique LS structure to describe the transitive form of the verb “break.”
The LS in the above example shows that the golf player caused the ball to break
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the window. The ball became the instrument, and the golf player became the
Agent. The Undergoer (window) did not change its original position in the
LS (within the BECOME broken’ operator). In the LS, there are two CAUSE
operators. One of them is embedded within the other one. They follow the
do’ predicate.?® Most generally, arguments that are more deeply embedded
are lower-ranking than arguments that are less deeply embedded. When there
is no embedding, the argument on the left-hand side of a two place predicate
is analysed as higher-ranking than the argument on the right-hand side.

The important point here is that, when an agent emerges in the event, the
cognitive mechanism automatically puts this Agent into the higher position
in the LS (consequently taking the subject position after linking), and “the
ball” is given the lower prominence status. “Ball” becomes the Instrument.
The living entity is hierarchically superior to the non-living entity (or Agents
are superior to Instruments) in taking the higher position in the LS, since
they are the main initiator of the event. Thus, there is a hierarchical rule
within the cognitive system which assigns particular grammatical functions (or
a particular morphosyntactic case) to the participants of the event depending
on their positions in the LS (or alternatively their position in the prominence
hierarchy or in the thematic hierarchy). This notion is known as “argument
selection.”

Argument selection can also similarly be driven by the thematic role hierarchy.
The LS and thematic structure together form the a-structure, and thematic
roles of the arguments must be in-line with (compatible with) the LS: both
thematic structure and LS must align the arguments in a similar fashion. Thus
thematic structure can also provide some bases for linking.?! T assume that
the most simple thematic role hierarchy, as shown below, exists, and it can be
used to derive the thematic nature of the arguments, particularly the thematic
distance of the arguments (a concept which will be described in the following
sections):

Agent > Instrument > Experiencer > Stimulus > Theme/Patient

30Note that the first activity predicate do’ is a “small” do’. This shows that ““The golf
player” in (64) or “The ball” in (63) did this action unintentionally. For other types of verbs
which have volitionality represented in their LS like “murder,” big DO* operator is used:

e Psycho murdered the girl.
DO’ (Psycho) CAUSE [BECOME die’ (girl)]

The initial do’ predicate now becomes DO’, indicating that the action is volitional.

31Similarly, there is an overlap in the RRG approach between particular thematic roles
and the SMRs in some ways (Van Valin, 2005, p. 58). The thematic relations constitute a
continium in the LS. Thus, thematic relations can basically be read from the LS (Bierwisch,
1988; Kiparsky, 1989; Wunderlich, 1997).
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As with the SMR derivation from the LS, the Actor-Undergoer hierarchy can
also be driven from the thematic role hierarchy: the Actor is chosen following
from left-to-right and the Undergoer is chosen following from right-to-left.
Thus, when the “golf player” emerged in the example above, it gets the Agent
thematic role. Tt is in the higher (left-most) position in the thematic hierarchy
than the instrument “golf ball” which gets the Instrument role. Therefore, it
is chosen as the Subject. The Undergoer “the window” was the Theme and
remained as the Object.

Note that the hierarchy of thematic roles or the embedding of the arguments
in the LS follow from certain cognitive regularities; they are not arbitrary
selections. Why CAUSE precedes BECOME, or why Instrument precedes
Patient has cognitive reasons. In general, an implicit assumption in the LS
structure is that the positions of the arguments are derived from the high level
cognitive understanding of the events like causal chains, perceptions, volitions,
intentions etc. This is given by operators like DO, BECOME, CAUSE in the
LS.

Overall, the LS may determine argument linking but it must be compatible
and in parallel with the thematic structure. Both of them must make the same
predictions for argument linking. Thematic structure is required to determine
the final semantic attribution of the arguments after the LS handles linking.

7.3.1 Argument Structure of Object Experiencer Verbs

Some object-experiencer verbs may not obey the general unmarked linking
behaviour. For instance, “true-object experiencer verbs” (Jackendoff, 1972)
are this type. For these type of verbs, the subject does not outrank the object
and thus cannot be passivized. According to this passivization rule, in order
to passivize the sentence, object argument must be thematically lower than
the subject of the sentence. Thus, some verbs can be considered as “marked”
and deviate from standart a-structure, since their logical and thematic nature
prevents the syntactic operation “passivize.”

The object-experiencer verbs selected in Experiment 3 of the thesis cannot un-
dergo passivization, thereby they can be considered as true-experiencer verbs.
Thus, according to Jackendoft’s theory, all experiencer verbs T am using here
must have a non-causative reading. Assuming a causative reading would obey
the subject outranking the object.

On the other hand, it is questionable whether the verbs used in Experiment
3 actually call for a reversal in the hierarchy (in the sense that the object is
actually thematically higher ranking than the subject), because the verbs I



7.3. ARGUMENT SELECTION 167

used in the experiment have a causative meaning, either by bearing causative
morphological marking overtly (-dir/tir-) or having the possibility that the
subject can cause the event externally. Even though passivization had been
the major test to filter out the marked verbs in English, T suggest that this
theoretical motivation for the explanation of such types of verbs may not hold
for all languages, particularly for Turkish. Thus, T will keep Jackendoft’s (1972)
theory as one possible theoretical explanation for the markedness of the object-
experiencer verbs in this study. But, what if the object-experiencer verbs I
used in Experiment 3 have similar L.Ss with the active verbs? For instance,
both verb tyes allow for a causative reading and can have a similar causative
LS structure. Can object-experiencer verbs still be considered as marked? I
assume that even though they share similar LS forms, object-experiencer verbs
are marked in their “thematic structure.” Thus, markedness for these verbs
may not be drived from the LS, but from the thematic structure.

Another theory which might be closer to the theoretical claims I make in this
chapter comes from Grimshaw (1990). According to her theory, there are two
modules in the a-structure (thematic and aspectual modules) in which the
aspectual module is dominant if there is a causative reading of the arguments.
For instance, the verb “annoy” has an argument structure in which the thematic
module has <Stimulus, Experiencer>, and the aspectual module does not have
any cause operator. The syntactic operations are then defined according to
the thematic module. On the other hand, the verb “frighten” has an aspectual
Cause reading which overrides all other thematic hierarchies available for this
verb (i.e., <Stimulus, Experiencer>). Thus, the object (Experiencer) is more
prominent in the case of “annoy” with respect to the thematic structure which
defines the final linking.

Here, T also take the a-structure composed of two modules, similar to Grimshaw
(1990), namely the LS module and the Thematic-Role Module. The a-structure
of active and object-experiencer verbs will be as follows:

LS: do’ (z) CAUSE [BECOME werb’ (y)| for causative reading, and

be’ (z, [verb’(y)]) for non-causative reading

Thematic Role Module: verb’ (Agent, Theme) for active verbs, and
verb’ (Agent,Experiencer) or (Stimulus,Experiencer) for experiencer verbs.

I propose that if the verbs under investigation fall under the same aspec-
tual class (i.e., Causative) or have a similar LS, then the thematic difference
between the arguments define the linking and linking quality. This will be
investigated under 6 — distance theory below.
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7.4 Comprehension and Argument Linking

Can the Argument Selection principles be applied during language compre-
hension? As mentioned above, eADM assumes a similarity and proposes that
prominence hierarchies, as mentioned in the previous sections, are used to as-
sign generalized semantic roles (GRs) in language comprehension. GRs then
lead to the assignment of Fagr status to the arguments. The GR precedes
agreement assignment. While an argument in the sentence-initial position of
a sentence in English is assigned a GR role (i.e., an Actor) which then leads
to the assignment of +agr status, the case ambiguous argument in the same
position for German only leads to agreement +agr assignment without a GR.
The standard assignment of agreement for unambiguous arguments happens
such that the Actor is assigned the +agr, and the Undegoer is assigned the
—agr. For instance for German, if the initial argument is unambiguously Nom
marked, then it is assigned an Actor role. Position or (unambiguous) case
marking is directly used to assign GRs.

7.4.1 Benefits of GR Assignment

There are a number of reasons why GRs are assigned before the verb in an
incremental fashion. T think that the general assumption for the existence of
GR assignment is that, in most cases, the existence of unmarked linking is
assumed. For instance, in most cases (probably as a statistical distribution),
arguments of a sentence are thematically very different. Each entity takes a
separate role in the transitive event. Objects are generally Patients, or af-
fected entities, and subjects are Agents and in many cases cause certain things
to happen. Thus, the most unmarked transitive structure is the one which
has separate and distinct thematic attributes for the arguments. Incremental
sentence processing may not wait until the verb emerges to make (at least
partial) interpretational decisions.

Related to that, another reason for GR assignment may be to help use memory
resources efficiently. GRs may help to link arguments to the verb in a better
way. Thus T propose that “GRs may construct distinctive properties of the
arguments before the wverb in order to aid the simultaneous linking of these
arguments.” If we assume that the linking process happens simultaneously in a
verb final language, formal (case marking, position), and interpretive (animacy,
definiteness) prominence hierarchies will be extensively used to extract the
most distinct representation of the arguments in order to prevent interference
and confusion.
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Thus, there are a number of benefits for using GRs during incremental compre-
hension. If GRs are assigned to yield maximum aid for linking, T propose that
under certain environments, tasks, or discourse contexts, the cognitive mech-
anism may presuppose that the sentence is favoring a particular event (i.e.,
causative event) and assigns GRs accordingly. This is to assume that the top-
down cognitive mechanism may construct and propose a possible event schema,
even before the verb is processed. That leads to a process where the GRs are
assigned in-line with an unmarked linking situation such that Nom/positionl
is assigned the Actor role, and Acc/position2 is assigned the Undergoer role.
Unmarked linking is the straight-forward linking of case/position information
to the GRs. The LS of the verb matches this assignment such that the right (or
most embedded) argument position is allocated to the lowest GR (object) and
the leftmost argument is allocated to the highest GR (subject), and these po-
sitions also correlate with the position and case marking of the corresponding
arguments in the sentence.

7.4.2 Previous Studies on Prominence Hierarchies

Previous electrophysiological measures of sentence processing showed that
when the cross-reversal of linking occurs (i.e., Undergoer is assigned the Nom-
inative case on the verb and reverses the pre-GR Actor assignment), an early
positivity emerges (Bornkessel et al., 2003) (see Chapters 1 and 2.1). Also,
there are a number of fMRI studies where the mismatches between promi-
nence hierarchies in the pre-verbal part of the sentence creates an increased
BOLD response in the pars opercularis of the left inferior prefrontal cortex
(LIFG) and Superior Temporal Sulcus (STS) with varying degrees of sensitiv-
ity to the case, animacy and position of the arguments (Bornkessel, Zysset,
Friederici, von Cramon, & Schlesewsky, 2005; Chen, West, & Caplan, 2006;
Grewe, Bornkessel, Zysset, von Cramon, & Schlesewsky, 2006). In the follow-
ing section, I will describe these studies and define what they propose for the
incremental interpretation of prominence relations and linking,.

Electrophysical evidence for the reversal of standard linking comes from
Bornkessel et al. (2002a, 2003) as an early positive component. These types
of positivities are related to the “revision of hierarchies” and observed around
300ms post onset of the verb following “unambiguously” marked arguments
(see Chapter 2.1). Verbs showing such a non-standard linking in German are
dative object-experiencer verbs, in which the object is the experiencer of the
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event, and has a higher prominence status.> Now let us take a close look at
the stimuli used in the Bornkessel et al. (2002a) study:

(65) Ich glaube, dass der Priester dem Gértner folgt und ...
I believe that theyons priest thepar gardner follows and ...

(66) Ich glaube, dass der Priester dem Gértner imponiert und ...
I believe that theyons priest thepar gardner impress and ...

The dative object experiencer verb imponieren (to impress) assigns experiencer
status to the object (Dat) of the sentence, and makes it more prominent than
the subject (Nom) argument, while the active verb folgen (to follow) allows for
a standard linking where the subject has the higher prominence status. Thus,
they deviate from the standard linking options.*® In their study, Bornkessel,
Schlesewsky and Friederici (2002a) observed an early parietal positivity for the
dative-object experiencer verbs relative to the dative active verbs and inter-
preted their result as “revision of hierarchies” during linking of the arguments
to the verb. They used both OS and SO orders, but the positivity did not dif-
fer with respect to word order. No such effect for case ambiguous arguments
was observed. Thus, case marking was the main determinant of the linking.

Thus, the linking condition for the active verbs can be shown as:
[Actor Nom]

Note that this representation is not LS representation. It refers to the nature
of linking of the LS to the morphosyntax. It is a linking-proper. On the other
hand the linking condition for the object experiencer verbs can be shown as:

[Under goer yom)*!

32Note that, in German, there are also accusative object experiencer verbs which still
follow the standard (unmarked) linking. These verbs most probably have a causative com-
ponent which proposes that the causer (Agent) should be given a subject status. Dative
object experiencers are treated differently from accusative object experiencer verbs, because
they are considered real object experiencers and they cannot be passivized (Jackendoff, 1972)
as mentioned above.

33Tn the recent versions of the model markedness for the dative verbs is expressed as if they
have only one Macro Role (Van Valin, 2005) where experiencer verbs revise only the Macro
role of the subject from Actor reading to Undergoer reading, because the dative experiencer
verb blocks the assignment of Actor to the nominative argument. Dative arguments do not
take SMR.

34DAT argument is not shown in the linking condition because it does not take SMR. (as
the RRG approach suggests, Van Valin, 2005). This is a unique condition for the oblique
arguments. On the other hand, ACC argument takes an SMR.
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In experiencer verbs, the subject is switched in the GR hierarchy, suggesting a
marked linking. When the prominence relations between the arguments (that
are formed before the verb is processed on the basis of the arguments’ lexical
properties in combination with case marking) can be straightforwardly mapped
onto the argument hierarchy in the LS (which considers case as the linking
proper in the example above), then the linking of argument-to-predicate is
easier and costless. By contrast, when there is a conflict between the different
hierarchies, linking cost increases.

Also note that for languages (like English) in which relative ordering of the
arguments is more important for the LS, linking is established via positional
information. Thus, the LS might have a linking condition like:

[Actor pos1, Undergoer pyss]

Even though Turkish uses case marking extensively, SOV word order is the
basic and preferred word order. Word order information might be the main
determinant of argument linking. Such possibilities (position vs. case mark-
ing determining the linking proper) were investigated for different languages,
and it was shown that either position or case determines the assignments of
prominence features onto the arguments (Bornkessel & Schlesewsky, 2006). I
will investigate such possibilities in the coming sections.

Furthermore, a series of experiments using functional magnetic resonance
imaging (fMRI) has revealed increased activation in the pars opercularis of the
left inferior frontal gyrus (LIFG) (i.e., a core subregion of Broca’s area) as well
as the Superior Temporal Sulcus (STS) when the relative prominence of two ar-
guments did not correspond to their linear order or case marking, i.e., when the
less prominent argument preceded the more prominent argument or nominative
argument is used for the lower ranked argument. This pattern had been ob-
served for all of the prominence hierarchies individually: animate > inanimate
(Grewe et al., 2006);* specific/definite > non-specific/indefinite (Bornkessel-
Schlesewsky, Schlesewsky, & von Cramon, submitted); +Actor > —Actor
(Bornkessel et al., 2005); +agrt > - agrt (e.g., Roder, Stock, Neville, Bien,
& Rosler, 2002). These findings suggest that both linear order and case mark-
ing can be important determinants of language comprehension and linking,
and the brain may use both to differing degrees. For instance, the LIFG may
consider linear order and unmarked word order options in a language, while
the posterior STS may be responsible for language-particular information (i.e.,

35In this study unambiguous NPs were used in which the subject was either animate or
inanimate while the object was always animate as it was the case in Experiment 3. When
the inanimate subject preceded the animate object, the pars opercularis (LIFG) showed an
increased activity relative to the animate object preceding the inanimate subject.
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case marking). Thus, all the prominence hierarchies, case marking and posi-
tional information must be taken into account when a sentence is processed.

Finally, recent neuroimaging results from English suggest that the application
of prominence hierarchies during sentence comprehension is not restricted to
languages with a relatively free word order. Chen, West, and Caplan (2006) ob-
served a modulation of the activation difference for object- vs. subject-relative
clauses in the pars opercularis as a function of the animacy hierarchy. In their
study, they compared sentences (a) in which the subject of the relative clause
turns out to be inanimate and the object is animate (e.g.,, “The golfer that the
lightning struck ...”) to sentences (b) in which the object turns out to be the
inanimate and subject is animate (e.g.,, “The wood that the man chopped ...”).
There were also sentences (c¢) in which the non-relativized versions of these sen-
tences were used (e.g.,, “The lightning struck the golfer ...”). Chen et al. found
that sentences as in (a) showed higher BOLD activation than the sentences
in (b) and (c) conditions in the left inferior frontal gyrus (LIFG). The main
processing cost here is not the sole assignment of grammatical subject role (or
+agr) to the inanimate argument, but a conflict between Fagr and Fanimacy
hierarchies in the “pre-verbal” part of the sentence. The relational informa-
tion between two arguments may either ease the linking or create a processing
cost for linking. Interestingly, this finding might indicate that holding marked
structures in working memory (which may be responsible for the final linking
on the verb) is costly. If the linking of the pre-GRs and agreement information
to the verb is simultaneous, then the pre-verbal marked forms (either as OSV
or prominence mismatch) may make linking more effortful.

In fMRI studies, the temporal resolution is very low, and the BOLD activation
is generally measured within a 5-6 second time window. Thus, it is very difficult
to figure out exactly when in the sentence the processing cost emerges. It
may be either before the verb is processed or during the linking. Thus, ERP
studies provide a better temporal resolution and polarity information which
have functional relevance in the interpretation of the experimental findings.

7.4.3 What is Missing in the Picture: New Questions and
the Influence of Animacy

While the application of the different prominence hierarchies during sentence
comprehension appears well established, the precise way in which these hier-
archies interact during argument linking is presently not clear. For example,
it is possible that all relevant hierarchies interact directly. It may also be the
case, however, that the different information types apply in a hierarchically
ordered way. Previous ERP studies used one type of hierarchy (word order or
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case marking) at the same time, and did not manipulate multiple hierarchies
simultaneously. The present study aimed to shed further light on this ques-
tion by examining the interaction of different prominence hierarchies during
on-line sentence comprehension in Turkish. For instance, animacy, word or-
der and definiteness are included in this study to understand how arguments
linked to verbs having different a-structures.

On the other hand, previous studies which used unambiguous arguments only
questioned the crosslinking (and reversal of the hierarchies) of the arguments
on the verb. There is no study showing what happens if there is no reversal
of hierarchies but a new arrangement of thematic attributes of the arguments
is required (because of a deviation from the standard Agent-Patient thematic
role assignment). In this study, the thematic structure of the arguments was
varied. T manipulated the thematic distance (within the thematic hierarchy)
between the arguments of the verb in order to understand how linking may be
influenced by the thematic distance between the arguments of the verb. Thus,
the object experiencer verbs can be regarded as having marked a-structures,
either because they have reversed GR assignment (in-line with Jackendoff’s
(1972) proposal classifying these verbs as having opposite GR alignment, and
hence cannot be passivized), or they are causative but differ with respect to
their thematic structures which deviate from unmarked Agent-Theme form.

7.4.4 60— Distance Theory

As mentioned above, the standard thematic structure will be taken as the one
in which the arguments are positioned as Agent-Theme. Thematic structure
coded in the a-structure deviating from this standard allocation will be consid-
ered marked to varying degrees. 1 develop a theory called “#-Distance Theory,”
in which distance represents the thematic distance (or 6-Distance) between the
arguments in the thematic hierarchy as shown above. The closer the distance,
the more marked the verb becomes and the linking becomes more difficult. For
instance, Agent-Theme has longer #-Distance from the Agent-Experiencer be-
cause in the former, Theme is lower than (falls on the right of) the Experiencer
in the thematic hierarchy.

In the 6-Distance theory, there are two possibilities for expressing object expe-
riencer verbs. One is to use Agent-Experiencer thematic structure (67), giving
rise to a Causative reading, and the other is to use Experiencer-Stimulus the-
matic structure (68), giving rise to an Experiencer reading. Both representa-
tions have smaller #-Distances compared to Agent-Theme form. Thus, (67) is
only thematically marked, while (68) is both logically and thematically marked.
Agent-Experiencer does not require reversal (since Agent is Subject/Nom and
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Theme is Object/Acc). On the other hand, an unmarked linking situation
(69) for active verbs is one in which the Agent-Theme is dominant, and has
longer #-Distance. Thus, this a-structure is totally unmarked. Note that, the
thematic distance in the unmarked argument structure may be responsible for
a “distinct” representation between the arguments which may ease the linking
process. Thus, argument structure of the verbs may involve processing-related
cost emerging from their underlying 6-Distance.

(67) Object-Experiencer Verbs having Agent-Experiencer (Causative) The-
matic structure (Marked only via thematic distance):

Agent > Experiencer > Stimulus > Theme /Patient
Actor < >Undergoer

(68) Object-Experiencer Verbs having Stimulus-Experiencer (Experiencer)
Thematic structure (Marked via both thematic distance and crossed
linking). Note that this time a-structure also requires the LS to be
non-causative:

Experiencer > Stimulus > Theme /Patient
Undergoer< >Actor

(69) Active Verbs having Agent-Theme (Causative) structure (Unmarked

linking):
Agent > Experiencer > Stimulus > Theme /Patient
Actor < ->Undergoer

Thus, in the marked linking situation, pre-GRs are reversed and/or the 6-
Distance between the arguments is close, thus making the linking costly, prob-
ably because it is not easy to differentiate the relation between the argument
which causes interference, or structuring of the GRs is difficult. If #-Distance
is the final determinant of linking when LSs are the same for both verb types,
then posterior negativity (N400) will be observed for the object experiencer
verbs for all conditions. Existence of N400 will also support the 6-Distance
theory (with or without a crossed linking situation). If cross-linking happens,
N400 and early positivity may emerge simultaneously.
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7.4.5 Turkish as a Test Case for the Interaction of Promi-
nence Hierarchies

In parallel with the previous findings on Turkish grammar and the place of
different prominence hierarchies (definiteness, animacy and word order as was
shown in the Corpus counts (Chapter 6) and the Turkish chapter (Chapter
3), in this section I would like to summarize the main assumptions about Ex-
periment 3. Turkish is particularly interesting for the investigation of promi-
nence hierarchies because it has a clear morphological reflex of the definite-
ness/specificity hierarchy.

As mentioned in the previous sections of the thesis, Turkish shows a direct mor-
phological manifestation of the definiteness/specificity prominence hierarchy.
As example (70) (from Erguvanh, 1984, p. 22) shows, pre-verbal argument
order is free when the object is highly referential and specific, i.e., an object-
before-subject word order is possible:

(70) Kitabr Murat okuyor
book-ACC Murat read-PROG
Murat is reading the book

By contrast, word order permutations are not permitted with unmarked ob-
jects:

(71) (a) Mutluluk huzur getirir
happiness peace-of-mind bring-aor
Happiness brings peace of mind. (x¥Peace of mind brings happiness)

(b) Huzur mutluluk getirir

peace-of-mind happiness bring-aor

Peace of mind brings happiness. (xHappiness brings peace of mind) (from
Erguvanh, 1984, p. 5)

At first glance, preference for a default word order might appear to stem from
an ambiguity effect, i.e., such that order is used to indicate which argument is
the subject and which is the object when case marking is not available to fulfill
this function. However, example (72) shows that this is not the case: here,
an object-initial order is impossible despite the accusative case marking of the
object. In contrast to example (70) above, the object in (72) is indefinite as
indicated by the marker bir (i.e., it is interpreted in the sense of “a certain
book”).
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(72) «*Bir kitab1 Murat ok-uyor
one book-ACC Murat read-PROG
(from Erguvanh, 1984, p. 22)

Example (72) therefore shows that word order freezing is not a function of
(the absence of) case marking. Rather, this phenomenon occurs when the
definiteness/specificity hierarchy is not respected, i.e., when the initial object
is not both definite and specific.

Also, Turkish shows an interesting interdependence between definite-
ness/specificity and animacy. Animate (or at least +human) nouns are
inherently interpreted as specific, whereas inanimate nouns are not (Cagri,
2005; Erguvanli, 1984; see the specificity hierarchy in Chapter 3). This is
also reflected in word order facts: whereas inanimate indefinite subjects (are
not inherently specific and) must be left-adjacent to the verb (73b), animate
indefinite subjects (are inherently specific and) show no such positional re-
striction (73d). Example (73a) further shows that the unacceptability of (73b)
must be due to word order.

(73) (a) Gokyiiziinden bir yildiz kaydu.
sky-ABL one star slid
A star slid through the sky.

(b) *Bir yildiz gokyiiziinden kaydu.
one star sky-ABL slid
A star slid through the sky.

(¢) Merdivenden bir kadin kayd.
stair-ABL one woman slid
A woman slid from the stairs.

(d) Bir kadin merdivenden kayda.
a woman stair-ABL slid
A woman slid from the stairs.

As the examples in (73) show, order restrictions applying to indefinite subjects
can be overridden by animacy. Thus, definiteness/specificity and animacy are
closely intertwined in Turkish. It might therefore be the case that these two
hierarchies reinforce one another, thereby becoming a particularly important
source of prominence information during on-line comprehension.
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In summary, given the exceptional status of definiteness/specificity in Turkish
and its interaction with animacy, I propose that this language is optimally
suited to an examination of how different prominence hierarchies interact in
on-line comprehension. The present study was therefore designed to examine
the interaction of definiteness/specificity and animacy with the agreement and
the actorhood hierarchies in determining argument linking at the position of
the verb.

7.5 Experiment 3(a): ERP Study

In accordance with the main question of the present study (i.e., How do
prominence hierarchies affect argument linking at the position of the verb?),
I employed a 2 x 2 x 2 design involving the factors word order (ORDER,;
subject-before-object vs. object-before-subject), verb type (VERB; active vs.
object-experiencer), and animacy (ANIM; subject = animate vs. subject =
inanimate). The eight critical conditions resulting from this design are shown
in Table 7.1. As is apparent from the table, all of the critical structures in the
study were verb-final, thereby allowing for the examination of the interaction
of the different prominence hierarchies at the position of the verb, i.e., at the
point of argument linking. Below, I will describe how the experimental design
manipulates the prominence hierarchies of interest. Note that as a reference, 1
will use word-order to describe whether a certain prominence hierarchy holds.

First, the word order manipulation in Table 7.1 essentially corresponds to a
manipulation of the agreement hierarchy, i.e., in the nominative-initial sen-
tences (A-D), the hierarchy +agrt > —agrt is respected (the argument that
agrees with the verb precedes the non-agreeing argument), while this is not
the case in the accusative-initial sentences (E-H).

Second, the variation of verb type leads to a manipulation of the actorhood
hierarchy. Whereas the active verbs (A, B, E, F) call for a prototypical
Actor-Undergoer (Agent-Theme) relation in which the accusative argument
is physically affected by an action of the nominative argument. The object-
experiencer verbs (C, D, G, H) depart from this hierarchy because of the Expe-
riencer status of the accusative argument (either by the Stimulus-Experiencer
reversed /marked hierarchy or the Agent-Experiencer shorter/marked thematic
structure as explained above).

Third, animacy was varied such that either both arguments were animate (A,
C, E, G) or the nominative argument was inanimate and the accusative ar-
gument was animate (B, D, F, H). In the first case, the animacy hierarchy
(animate > inanimate) does not hold and the arguments are semantically very
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Condition Sentence and Meaning

A. Subj-initial anim-active Diin kiz adam1 destekledi.

Yesterday the girl supported the man.
Yesterday girl man-Acc supported-3s

B. Subj-initial inanim-active Diin firma adam1 destekledi.

Yesterday the company supported the man.
Yesterday company man-Acc supported-3s
C. Subj-initial anim-object-exp | Diin kiz adami cezbetti.

Yesterday the girl pleased the man.
Yesterday girl man-Acc pleased-3s

D. Subj-initial inanim-obj-exp | Diin firma adami cezbetti.

Yesterday the company pleased the man.
Yesterday the company man-Acc pleased-3s
E. Obj-initial anim-active Diin adami kiz destekledi.

Yesterday the girl supported the man.
Yesterday man-Acc girl supported-3s

F. Obj-initial inanim-active Diin adam1 firma destekledi.

Yesterday the company supported the man.
Yesterday man-Acc company supported-3s
G. Obj-initial anim-obj-exp Diin adam1 kiz cezbetti.

Yesterday the girl pleased the man.
Yesterday man-Acc girl pleased-3s

H. Obj-initial inanim-obj-exp Diin adamu firma cezbetti.

Yesterday the company pleased the man.
Yesterday man-Acc company pleased-3s

Table 7.1: Critical conditions in the present study
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similar (sharing similar animacy features). In the sentences with an animacy
distinction, the animacy hierarchy is respected only in the sentences with an
accusative-initial order (F, H) (Animac. > Inanimyem,) but not in the sen-
tences with a nominative-initial order (B, D) (Inanimyom > Animac.).

Finally, because of the close relation between animacy and definiteness /speci-
ficity in Turkish, the definiteness / specificity hierarchy mirrored the animacy
hierarchy in the present experiment. This was the case because the marking
of accusative objects (and thereby their specificity) could not be manipulated
directly in the current materials, as accusative object-experiencer verbs re-
quire a referential and specific (i.e., case marked) object (Cagri, 2005). Only
the animacy of the nominative argument was manipulated because the object-
experiencer verbs used require an animate accusative argument. Thus, as
motivated by the animacy manipulation above, a full crossing of all factors in
grammatical sentences was only possible with overtly case-marked accusatives.
The definiteness/specificity hierarchy is therefore respected whenever the an-
imacy hierarchy is respected (i.e., when an animate, specific accusative ob-
ject precedes an inanimate, indefinite nominative subject; F, H) and violated
whenever the animacy hierarchy is violated (i.e., when an inanimate, indefinite-
specific nominative subject precedes an animate, specific accusative object; B,
D).3¢ When there was no distinction in animacy, there was also no distinc-
tion in specificity because of the inherent +specific interpretation of human
arguments (A, C, E, G), both arguments are considered definite. Given this
parallelism between animacy and definiteness/specificity in the critical con-
ditions, I may expect these two hierarchies to reinforce one another, thereby
leading to a particularly strong effect. The distribution of the different promi-
nence hierarchies in the critical stimuli is summarised in Table 7.2.

I will follow the notation where position (or precedence) will be used to indicate
the mapping between the prominence hierarchies. For instance, in the F anim
and F agrt columns, a “+" indicates that the hierarchy is respected in the sen-
tence condition in question (i.e., that the more prominent argument according
to the hierarchy precedes the less prominent argument in terms of linear or-
der), whereas a “—” indicates that the hierarchy is not respected. A ¢ signals
that the two arguments do not differ with respect to the prominence hierarchy
under consideration. “Unmarked linking” refers to whether verbs call for a pro-
totypical argument linking situation (subject = actor > object = undergoer;
active verbs) or diverge from this type of unmarked linking (object-experiencer
verbs).

36Note that T did not use the bir indefinite marker for any of the NPs. Thus, in the
sentence-initial position, inanimate subjects without bir will be more specific than the ones
having bir but both will be less specific than the following case marked animate argument.



180 CHAPTER 7. EXPERIMENT 3: ARGUMENT LINKING

Condition Fanim,/ | Fagrt | unmarked
Fdef/spec linking
ANOMAACCAVaor 10) + +
B.NOM;ACCAVscT — + +
C.NOMJACCAVoExP 0] + —
D.NOMACCAVorexp — + -
E.ACCANOMAVaor 10) — +
FACCANOM[Vacr + — +
G.ACCANOMAVogrxp 10) — —
HACCA,NOM;Vogxp + — —

Table 7.2: Predicted distribution of prominence information in the critical conditions.
Note: In Table 7.2, the abbreviations are as follows: NOM: nominative (subject);
ACC: accusative (object); A: animate argument; I: inanimate argument; ACT:
active verb; OEXP: object-experiencer verb; F anim: animacy prominence
hierarchy (+animate > -animate); F def/spec: definiteness/ specificity prominence
hierarchy (+definite/specific > -definite/specific); F agrt: agreement prominence
hierarchy (-+agreement > -agreement).

As outlined above, the positions of interest in all critical sentences were pre-
verbal prominence hierarchy mismatch points and the clause-final verb, be-
cause the impact of the prominence hierarchies upon argument linking should
manifest itself at the verbal position. In addition, as the sentence status with
respect to unmarked linking critically depends upon the a-structure of the
verbs, the impact of this information only becomes apparent when the verb is
linked to the arguments. One potential problem arising in this regard is that
differences with respect to linking may be associated with lexical differences.
The main effects of verb could therefore either be indicative of a main effect
of linking difficulty or could simply reflect lexical differences (semantics, fre-
quency etc.). In order to control for the latter, I introduced additional sentence
conditions with a verb-initial order (which is also possible in Turkish), which
would allow comparison of ERP responses to active and object-experiencer
verbs at a point in the sentence at which no arguments have been processed.
Two verb-initial conditions are illustrated in (74) using subject-initial sentences
with two animate arguments (V.S404). Note, however, that word order and
animacy were also counterbalanced in these structures (the Materials section
describes this in detail).

(74) (a) Diin destekledi kiz adama.
Yesterday support-PST-3s girl man-Acc
Yesterday the girl supported the man.
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(b) Diin cezbetti kiz adamu.
Yesterday please-PST-3s girl man-Acc
Yesterday the girl pleased the man.

7.5.1 Assumptions and Hypotheses

T will summarize a number of assumptions that were made in the previous
sections in this chapter. Then, I will develop particular hypotheses that depend
on these assumptions.

7.5.1.1 GRs are Assigned to Ease Linking

As mentioned above, the main function of pre-GRs might be to ease linking.
On the other hand, when there are semantically distinct arguments (animate
vs. inanimate), pre-GR assignment may not be the determinant for the ease of
linking, since the animacy difference will be a good enough cue to provide easy
linking. Here the main assumption is that the linking of the arguments is not
only initialized by the LS of the verb, but also with the thematic structure of
the verb. This is possibly the case, because overlapping semantic features may
make it difficult for the comprehension system to differentiate the arguments
from each other. Case marking and position may provide ways to establish
linking with the LS to locate the arguments, but the LS does not contain the
thematic roles that are eventually mapped to the arguments. Thus, interac-
tions will only be observed for the conditions in which two animate entities
exist.

7.5.1.2 6¢-Distance may cause a negative component, while Crossed-
Linking may cause a positive component

Most generally, T expect to observe a modulation of ERP effects at the position
of the verb when argument linking becomes more difficult. This should be the
case when different prominence hierarchies are in conflict with one another as
well as when the argument structure of the verb proposes a marked linking
(deviation from typical Agent-Theme thematic structure or reversed LS). The
contrast between active and object-experiencer verbs can be used as a diagnos-
tic tool for this type of linking difficulty, because the latter calls for a linking
that deviates from a prototypical (subject)-Actor and (object)-Undergoer in-
terpretation as reflected on the deviation from standard transitive structure as
described above.
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By contrast, if these verbs call for a reversal of the thematic hierarchy [i.e.,
such that the (object) experiencer outranks the (subject) stimulus|, T expect
to observe an ERP correlate of an argument dependency reversal, namely an
early (200-600 ms) parietal positivity in-line with the hypothesis developed in
previous studies (Bornkessel et al., 2002a, 2003). This will support crossed
LS represenatation for the object-experiencers, but the 6 — Distance is still
short (by Experiencer — Stimulus thematic role assignment by the argument
structure) and can still influence linking. If the object-experiencer verbs lead
to increased linking costs (with or without a GR reversal), I should observe
N400 modulations via marked thematic structure which proposes shorter 6 —
Distance. As mentioned in the previous sections, I expect these verbs may
not show reversal of GRs, because the causative reading is possible.

Note that, in this experiement I use unambiguous arguments, manipulate the
thematic distance of the arguments, and assume that the verbs have similar
LSs. Also, I manipulate the animacy of the subject argument which was not
the case in the previous studies (Bornkessel et al., 2003).

The effects of the different prominence hierarchies on argument linking should
be expected to manifest themselves as modulations of the verb type effect.
Here, the question of which information types interact will be informative
with respect to the relative importance of the different prominence hierarchies
in on-line comprehension in Turkish.

One thing to note here is that it has been observed that under canonical word
order (SOV) in German complement clauses, accusative object-experiencer
verbs showed an N400 like component relative to the active accusative verbs
(Bornkessel, 2002). Accusative object-experiencers in German imply domi-
nantly causative meaning, in which the Actor causes an effect on the Un-
dergoer argument. On the other hand, these verbs can also be used as non-
causative (like dative object experiencers), thus are ambiguous between Agent-
Experiencer vs. Experiencer-Stimulus readings. The negativity observed for
the accusative object-experiencers in this study was independent of the pre-
vious context biasing causation. It was hypothesised that the cause of the
negativity was the ambiguity these verbs bore. Turkish accusative object ex-
periencer verbs used in this study imply causative meaning dominantly, but
it is also possible that they may have non-causative meaning (as mentioned
above, by having Experiencer-Stimulus arguments).

I think rather than an ambiguity-related explanation, 8 — Distance theory can
explain this finding more accurately. First, the N400 effect on the accusative
experiencer verbs was independent of the causative context. 6 — Distance
theory suggests that, independent of the causative LS structure (or causative
reading of the verb), the thematic structure of these verbs would be marked
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(and would have shorter theta distance). This will cause N400 during link-
ing. Second, in the German study, the lexical differences between the verb
types were not controlled, where such differences might have also caused the
ERP difference. In Experiment 3, I am manipulating the position of the verb
(putting the verbs in the sentence-initial vs. final position), thus it is possible
for me to evaluate the effects related to the linking independent of the lexical
factors. Only if the negativity persists independent of word order and verb
position for the experiencer verbs in Experiment 3, can I claim that the am-
biguity might be one of the possible explanations for the effect observed for
these verb types.

7.5.1.3 Testing Case-Marking vs. Word-Order Based Linking Op-
tions for Turkish

The last section before the presentation of Experiment 3 will be about linking-
proper. Default linking-proper in German is case marking. The linking
condition is formed as:

[Actor (x) nont/+agr,Undergoer(y) aco - agr|

Only when the arguments are ambiguous, position based linking is the default
option. If dependency relations in Turkish are established extensively on the
basis of case marking (i.e., if nominative arguments are always analysed as
more prominent than accusative arguments), T expect to observe a main effect
of VERB independent of word order and animacy. In all conditions having
experiencer verbs, there will be a linking cost, either as early positivity or
N400.

In this case, it may not matter which order the arguments are aligned, because
the case may be the major determinant of linking. Thus, object-experiencer
verbs should always lead to additional processing cost (either in the form of an
early positivity or an N400) because they invariably call for a deviation from
the case-based prominence relations established prior to the verb (thematically
or logically or both). This effect should be distinguishable from any (lexically-
driven) main effects of VERB observable for the verb-initial sentences (74).
Then any word order (SO and OS conditions in Table 7.2) will equally show
the same effect on the verb.

Even though Turkish uses case marking exclusively, it has SOV default word
order which indicates that word order may play a crucial role in LS representa-
tion and constructing prominence hierarchies. If both word order and case are
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effective, SO and OS orders will have different impacts on linking. If the first
argument (in terms of linear order) is always analysed as more prominent than
the second argument (via position), we should observe an interaction between
VERB and ORDER. Linking proper of the active verb will be as follows:

[ACtOT(I)Posl/—&-Agr7Und€rgoer(y)Pos2/—Agr]

Thus, scrambled word orders will reveal (a) whether word order has an impact
on linking, and (b) whether different processing preferences exist for different
types of verbs under such conflicting and complex environments.

7.6 Materials and Methods

7.6.1 Participants

After giving informed consent, twenty-four participants (13 females and 11
males) from the Turkish community of Berlin took part in the experiment.
Their mean age was 27.5 years with a range of 20-40. Nineteen of them were
native speakers of Turkish (9 females and 10 males) and 5 of them were bilin-
guals of Turkish-German (family language Turkish but learned German simul-
taneously during early phases of their childhood). All participants were right
handed and had normal or corrected-to-normal vision. One further participant
was excluded due to excessive EEG artefacts.

7.6.2 Materials

Sentence materials were constructed on the basis of 72 adverb - noun(animate)
- noun (animate/inanimate) - verb (agentive/object-experiencer) combina-
tions, which were used to generate sentences as in Table 7.1 . All adverbs were
sentential-temporal [e.g., diin, yesterday; diin gece last night]. The animate
nouns were human common nouns (e.g., ytizict, sSwimmer; ressam, painter),
while the inanimate nouns were nouns like girket (company), radyo (radio),
and rigsvet (bribery). A total of 9 different active and 9 different object-
experiencer verbs were used. Repetitions of individual verbs was thus kept
constant across verb types and across conditions. All verbs were in the past
tense. For the active verbs (which can be passivized), T used verbs bayultt:
(caused to faint), destekledi (supported), durdurdu (stopped), engelledi (pre-
vented), korudu (protected), kuskurtts (provoked), sakatlads (injured), susturdu
(silenced) and zehirledi (poisoned), while the object-experiencer verbs (which
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cannot be passivized) were bikturds (bored), bezdirdi (annoyed), usandirds (sick-
ened), cezbetti (pleased), costurdu (enthused), dertlendirdi (made sorrowful),
hislendirdi (made emotional), sagirtts (surprised) and bunaltts (frustrated).
Translations of all other experimental material can be seen in Appendix B.
All verbs were compatible with both an animate and an inanimate subject,
but object verbs required an animate object. Some of the active verbs could
also be used with inanimate objects (e.g., “silenced the room” or “prevented
an accident”) but they were preferenially used with animate objects in the
experiment.

In addition, verb-initial sentences were constructed on the basis of the same
lexical materials. Four verb-initial conditions were created: (a) active verb,
VSO order; (b) object-experiencer verb, VSO order; (c) active verb, VOS
order; (d) object-experiencer verb, VOS order. Within each of these conditions,
animacy was manipulated as a subfactor, i.e., half of the sentences included
two animate arguments and the other half included an inanimate nominative
and an animate accusative. These manipulations of order and animacy in
the verb-initial sentences were undertaken in order to ensure that the ratio
of subject-initial to object-initial sentences and of sentences with and without
animacy distinctions would remain balanced (i.e., 1:1 in each case).

576 verb-final sentences (72 item sets x 8 conditions) and 576 verb-initial sen-
tences (72 item sets x 8 conditions) were generated. 4 lists were created such
that in each list there were a total of 432 sentences: 288 sentences from verb-
final conditions (72 item sets x 4 conditions) and 144 sentences from verb-initial
conditions (36 item sets x 4 conditions). Two lists had the same verb-final sen-
tences as the other two had the rest, but each list had different verb-initial
sentences so that the items and the conditions were equally distributed among
subjects. Each list was presented in randomised order and the presentation of
lists was counterbalanced across participants.

7.6.3 Procedure

Sentences were presented word-by-word in the centre of the screen with a pre-
sentation time of 600 ms per segment and an inter-stimulus-interval (ISI) of
200ms [note that adverbs composed of two words like diin gece (last night)
were presented as one segment|. These presentation times were chosen due
to the morphological complexity of Turkish and were perceived as a comfort-
able reading rate by participants. Each trial began with the presentation of
an asterisk (1000ms plus 200ms IST) and ended with a 1000ms pause, after
which participants completed a comprehension task. This task involved judg-
ing whether a comprehension question correctly described the content of the
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preceding sentence or not. Questions required the answer yes in 50% of trials
and the answer no in the other 50%. Incorrect questions involved a substi-
tuted lexical item (subject, object, adverb or verb). Participants answered
the question by pressing one of two buttons and they were given 3500ms to
respond. The assignment of the left and right buttons to yes and no responses
was counterbalanced across participants.

Participants were asked to avoid eye movements and only blink their eyes be-
tween the onset of the comprehension task and the presentation of the asterisk
preceding the next sentence. Before the main session, 14 additional sentences
were presented as a practice session. The presentation of the sentences was
carried out in eight blocks of 54 sentences. A session lasted approximately 3.5
hours including electrode preparation.

7.6.4 EEG Recording

The EEG was recorded by means of 25 AgAgCl-electrodes, which were fixed to
the scalp by means of an elastic cap (Electro Cap International). AFZ served
as the ground electrode. Recordings were referenced to the left mastoid, but re-
referenced to linked mastoids offline. In order to control for artefacts resulting
from eye movements, the horizontal and vertical electro-oculogram (EOG) was
monitored from electrodes at the outer canthi of the eyes and from electrodes
above and below the participant’s right eye. Electrode resistances were kept
below 5k€). All EEG and EOG channels were amplified using a Twente Medical
Systems DC amplifier and recorded with a digitization rate of 250 Hz.

7.6.5 Data Analysis

For the critical verb-sentences, the statistical analyses for the comprehension
task (accuracies and reaction times) were carried out by means of repeated
measures analyses of variance (ANOVA) comprising the within-participant fac-
tors word ORDER (subject-before-object vs. object-before-subject), ANIMacy
(animate vs. inanimate subject) and VERB (active vs. object-experiencer).
Participants and items were included in the analysis as random factors (F1
and F2, respectively). Additional analyses for the verb-initial sentences are
also reported in the section following the verb-final conditions.

The EEG data were filtered off-line with a 0.3-20 Hz bandpass filter. Tri-
als containing ocular or other artefacts were excluded from further analysis as
were trials for which the comprehension task had not been performed correctly.
ERPs were calculated from -200 to 1000ms relative to critical stimulus onset
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per condition and participant, before grand average ERPs were calculated
over all participants. For the statistical analysis of the ERP data, repeated
measures ANOVAs comprising the factors ORDER, ANIM and VERB were
calculated for the critical verb position for mean amplitude values per time
window per condition. Also, similar analyses were conducted for the NP1 and
NP2 of the verb-final sentences as well as for the verbs in the verb-initial condi-
tions. These analyses were reported after the analysis of verb-final conditions.
Lateral and midline electrodes were analysed separately, with each analysis
including the additional topographical factor region of interest (ROT). For the
lateral electrodes, ROIs were defined as follows: left-anterior: F3, F7, FC1,
FC5; left-posterior: CP1, CP5, P3, P7; right-anterior: F4, F8, FC2, FC6;
right-posterior: CP2, CP6, P4, P8 For the mid-line electrodes, the factor
ROT comprised the following six levels: FZ; FCZ; CZ; CPZ; PZ; POZ.

7.7 Results

7.7.1 Behavioural Results
7.7.1.1 Verb-final Conditions

Table 7.3 shows by-participant means and standard deviations for the error
rates and reaction times for the comprehension task for the verb-final condi-
tions. For the error rates, the statistical analysis revealed a main effect of
ANIM (F1(1,23) = 15.25,p < 0.001, F'2(1,71) = 6.16,p < 0.05), which was
due to higher error rates for the conditions with two animate arguments. For
the reaction times, the statistical analysis showed a main effect of ORDER
(F1(1,23) = 18.30,p < 0.001, F2(1,71) = 6.58,p < 0.05): object-initial condi-
tions engendered longer reaction times than subject-initial conditions.

7.7.1.2 Verb-Initial Sentences
Mean error rates and reaction times elicited by the behavioural task by the

verb-initial sentences are shown in Table 7.4. For both the error rates and the
reaction times, a repeated measures ANOVA revealed no significant effects.

7.7.2 ERP Results

In this section T have three subsections. In accordance with the main hypothe-
ses, I examined ERP responses at the position of the verb in the verb-final
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Condition Accuracy (%) | RT (ms
ANOMAACC AV acT 93.5(24.4)
B.NOM;ACCAVacr 95.0(21.7)
C.NOMAACCsVorxp 92.5(26.3)
D.NOMiACCAVopxp 93.8(24.0) 1514(476
E.ACCANOMAV scr 93.0(25.4)

(24.5)

(28.0)

(22.7)

FACCANOM[Vacr 93.6(24.5
G.ACCANOMAVorxp 91.3(28.0
HACC,NOM;Vogxp 94.5(22.7

Table 7.3: Mean accuracy rates (%) and reaction times (ms) for the comprehen-
ston task in the present study. Standard deviations (by participants) are given in
parentheses.

Condition Accuracy (%) | RT (ms
AVacTNOMAACCy 93.2(25.1)
BVicrNOMACC 92.2(26.7)
CVopxpNOMAJACC 4 92.0(27.0)
D.VorxpNOMACC 4 92.8(25.8) 1517(480
EVicrACCANOMy 95.1(21.6)

(21.5)

(23.8)

(27.3)

FVicrACCy4NOM; 95.1(21.5
G VopxpACCyNOM 4 93.9(23.8
HVopxpACC4NOM; 94.5(27.3

Table 7.4: Mean accuracy rates (%) and reaction times (ms) for the comprehension
task in the verb-initial sentences. Standard deviations (by participants) are given in
parentheses.
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sentences to explore linking. This analsysis is reported in the first section.
ERP effects for active vs. object-experiencer verbs in the verb-initial sen-
tences are reported in the second section in order to investigate whether the
differences between the verb types were not lexically driven. ERP responses
to other positions (NP1, NP2) in the verb-final conditions are reported in the
last section in order to analyse prominence mismatches in the pre-verbal part
of the sentence. Note that the experimental design was not fully crossed prior
to the verb (e.g., at NP1, the factor animacy can only be examined for the
subject-initial conditions, whereas the factor case marking (nominative vs. ac-
cusative) can only be examined for animate arguments), thus it constrains the
hypothesis related to the pre-verbal prominence processing.

7.7.2.1 Verbs in the Verb-final Conditions

Grand average ERPs at the position of the clause-final verb are shown for
sentences with two animate arguments and sentences with inanimate subjects
in Figures 7.1 and 7.2, respectively.

Figure 7.1 shows the grand average ERPs at the position of the verb (onset
at the vertical bar) for sentences with two animate arguments (conditions A,
C, E and G in Table 7.1). The figure contrasts ERP responses to active verbs
and object-experiencer verbs for sentences with a subject-before-object order
(Panel A) and sentences with an object-before-subject order (Panel B). The
enlarged electrode provides a direct comparison of all four animate conditions.
Negativity is plotted upwards. Abbreviations used in this figure are as follows:
SO: subject-before-object; OS: object-before-subject; ACT: active verb; EXP:
object-experiencer verb.

Figure 7.2 shows the grand average ERPs at the position of the verb (onset
at the vertical bar) for sentences with an inanimate subject and an animate
object (conditions B, D, F and H in Table 7.1). The figure contrasts ERP
responses to active verbs and object-experiencer verbs for sentences with a
subject-before-object order (Panel A) and sentences with an object-before-
subject order (Panel B). The enlarged electrode provides a direct comparison of
all four inanimate conditions. Abbreviations used in this figure are as follows:
SO: subject-before-object; OS: object-before-subject; ACT: active verb; EXP:
object-experiencer verb.

Visual inspection of Figures 7.1 and 7.2 suggests that there are two different
types of effects at the position of the verb. First, in the animate conditions
(Figure 7.1), active verbs show an early negativity in the sentences with object-
initial order which reached almost equal amplitudes (peak values) later on. On
the other hand, object-experiencer verbs engender a negativity in the subject-
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ANIMATE CONDITIONS

A. SUBJECT-BEFORE-OBJECT B. OBJECT-BEFORE-SUBJECT
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N /7
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STuv ———  ACT-S0 (n=24)
s —— EXP-S0(n=24)

05 1.0 ———= ACT--0S (n=24)
———-  EXP-OS (n=24)

5

Figure 7.1: Grand average ERPs at the position of the verb (onset at the vertical bar)
for sentences with two animate arguments (conditions A, C, E and G in Table
7.1) in the verb-final conditions.
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INANIMATE CONDITIONS

A. SUBJECT-BEFORE-OBJECT B. OBJECT-BEFORE-SUBJECT
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Figure 7.2: Grand average ERPs at the position of the verb (onset at the vertical bar)
for sentences with an tnanimate subject and an animate object (conditions B,
D, F and H in Table 7.1) in the verb-final conditions.
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initial sentences that is shifted from the negativity observed for the scrambled
word order. Both effects fall into a typical N400 time window (approximately
between 300 and 600ms post verb onset). Second, for the inanimate conditions,
Figure 7.2 shows a late positivity for object-experiencer verbs in both word
orders. For the statistical analysis of these effects, I chose a time window from
300-600ms for the negativities and a time window from 650-850ms for the late
positivity.

Negativities: 300-600ms In the 300-600ms time window, a repeated mea-
sures ANOVA for the lateral electrodes revealed interactions of ANIM x
ORDER (F(1,23)= 4.95, p < 0.05) and ANIM x ORDER x VERB
(F(1,23)= 4.50, p < 0.05). Resolving these interactions by ANIM showed
no significant effects for the inanimate conditions (F's < 1), while the
ORDER x VERB interaction reached significance for the animate conditions
(F(1,23) = 8.11, p < 0.01). Resolving this interaction further by ORDER re-
vealed marginal effects of VERB for both the subject-initial (F'(1,23) = 3.83,
p < 0.07) and the object-initial conditions (F'(1,23) = 3.98, p < 0.06). These
resulted from a negativity for the object-experiencer verbs in the subject-initial
structures and a negativity for the active verbs in the object-initial structures.

The analysis of the midline electrodes showed interactions of ROI x ORDER
(F(1,23)= 4.21, p < 0.05), ANIM x ORDER (F(1,23)= 5.06, p < 0.05)
and a marginal three-way interaction ANIM x ORDER x VERB (F(1,23)
= 3.75, p < 0.07). Resolving the latter by ANTM revealed no significant effects
for the inanimates (F' < 1), but an interaction of ORDER x VERB for the
animates (F'(1,23) = 7.48, p < 0.05). Single comparisons for the two word
orders showed no significant effects.

Visual inspection of Figure 7.1 suggests that the marginal effects for the final
single comparisons may have been due to a shift in the latency of the effect for
subject- as opposed to object-initial conditions. To examine this, I conducted
these comparisons in two smaller time windows that appeared more appropri-
ate for the individual effects, namely from 300-450ms for the object-initial and
for 450-600ms for the subject-initial conditions.

For the earlier time window (300-450ms), object-initial conditions showed a sig-
nificant effect of VERB for the animate conditions for both lateral (F'(1,23) =
11.64,p < 0.005) and midline electrodes (F'(1,23) = 8.45,p < 0.01). For the
subject-initial order, by contrast, no effects of VERB were observable (both
Fs <1).

For the second time window (450-600ms), the analysis revealed a signifi-
cant effect of VERB for the subject-initial animate conditions for the lateral
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(F(1,23) = 6.34,p < 0.02) and midline (F'(1,23) = 4.11, p = 0.05) electrodes,
but no such effect for the object-initial animate conditions (both F's < 1).

Late Positivity: 650-850ms: For the lateral electrodes, the analysis of the
650-850ms time window revealed a main effect of ANIM (F'(1,23) = 8.24,p <
0.01), an interaction ANIM x VERB (F(1,23) = 4.85,p < 0.05), and an
interaction ANIM x VERB x ROI (F(1,23) = 3.50,p < 0.05). Resolving the
three-way interaction by ROI showed that the interaction of ANIM and VERB
only reached significance in the right frontal region (F'(1,23) = 12.00,p <
0.001). Planned comparisons for each level of the factor ANIM showed an
effect of VERB for inanimate (F(1,23) = 5.01, p < 0.05) but not for animate
conditions (F(1,23) = 1.50,p > 0.2).

The analysis of the midline electrodes revealed a very similar result, namely
a main effect of ANIM (F'(1,23) = 22.83,p < 0.001) and an interaction be-
tween VERB, ANIM and ROT (F(1,23) = 3.98,p < 0.05). Resolving this
interaction by ROI showed an interaction of VERB and ANIM at electrodes
FZ (F(1,23) = 12.07,p < 0.01) and FCZ (F'(1,23) = 7.77,p < 0.05). Fur-
ther resolution by ANIM at these two electrodes revealed significant effects
of VERB for the inanimate conditions (F'Z : F(1,23) = 4.70,p < 0.05; FCZ:
F(1,23) = 5.06, p < 0.05), but not for the animate conditions (FZ : F'(1,23) =
1.20,p > 027, FCZ : F < 1).

7.7.2.2 Verbs in the Verb-initial Conditions

Figure 7.3 shows ERP responses to active and object-experiencer verbs in the
clause-initial position and contrasts these with the ERPs elicited by the verbs
in the corresponding verb-final sentences.

As is apparent from Figure 7.3, active verbs in the clause-initial position show
a negativity in comparison to object-experiencer verbs between approximately
450 and 550ms. By contrast, when the verbs occur clause-finally, this effect
appears to reverse, i.e., object-experiencer verbs show a negativity in compar-
ison to active verbs. Visual inspection also suggests that object-experiencer
verbs elicit a late positivity in comparison to active verbs in both positions.

Verb-type differences in 450-550ms In a time window from 450 to 550ms,
the statistical analysis of the verbs in the clause-initial position (including only
the condition factor VERB: active vs. object-experiencer) revealed a significant
effect of VERB for the midline (F'(1,23) = 6.74,p < 0.05) but not the lateral
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Figure 7.3: Grand average ERPs for active vs. object-experiencer verbs. This com-
parison is shown for both verb-final (Panel A) and verb-initial sentences (Panel
B). The enlarged electrode provides a direct comparison of verbs in the sentence-final
and sentence-initial positions.
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electrodes. Active verbs were more negative than object-experiencer verbs in
this time window.

A similar analysis for the clause-final verbs also showed a significant effect of
VERB for both midline (F(1,23) = 6.11,p < 0.05) and lateral (F(1,23) =
6.41,p < 0.05) electrodes. In this case, however, object-experiencer verbs
engendered a larger negativity than active verbs.

Verb-type differences in 700-850ms The late positivity effects apparent
in the figure did not reach statistical significance (neither in a time window
from 700-850ms nor from 750-850ms).

7.7.2.3 Summary of the Results for the Verbs

In summary, the comparison of active and object-experiencer verbs in a posi-
tion preceding the arguments did not reveal any ERP effects that could account
for the critical data pattern for the clause-final verbs. The effect on the verb in
sentence-final position therefore cannot be attributed to pure lexical differences
between the two verb types.

In the 300-600ms time window, ERP effects were only observed for the two
animate conditions. There are two main regions that the interactions were
observed. In 300-450ms, the active verbs were more negative than the expe-
riencer verbs in the scrambled conditions. This difference disappears as both
verb types show equal or similar amplitudes around 450ms. Thus it seems
that while both verb types show similar linking cost later on, active verbs start
showing linking costs earlier than the experiencer verbs for the marked word
order (scrambled sentences). In the later time window, 450-600ms, experiencer
verbs are more negative than the active verbs in the canonical conditions. Ex-
cept canonical active conditions, all three conditions show similar negativities
indicating that the main linking costs (emerging either from marked LS, or
word order) were handled in the 450-600ms time window.

Overall, the findings indicate that (a) the lexical- and linking-related effects of
the verbs are differentiated such that linking effects cannot be accounted for by
lexical differences, (b) linking for the object-experincer verbs are more costly
and independent of any pre-verbal manipulations, (c¢) the #-Distance theory
holds true by showing that negative ERP components emerge for experiencers
in the overall ERP data on the verb-final sentences, (d) there is no GR reversal
as expected to emerge as a positive component, (e) Experiencer verbs have a
Causative reading as predicted, (f) the effect on linking only emerges when
both arguments are animate which shows that animacy plays a crucial role for
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comprehension in Turkish, (g) difficulty in linking emerges in different time-
windows for different verb types, showing that particular structures are dealt
with earlier/before the others and there might be a hierarchical preference in
processing, and (h) case marking is not the sole predictor for linking but word
order and animacy are.

7.7.2.4 NP1 and NP2 in the Verb-final Conditions

In the following, I report the ERP effects observed at the clause-initial verbs
and at the remaining positions (NP1, NP2) in the critical verb-final sentences.

NP1 in the the verb-final conditions Figure 7.4 shows grand average
ERPs for the first argument in the verb-final sentences. At this position,
only three types of arguments can be contrasted: animate nominative-marked
arguments, animate accusative-marked arguments and inanimate nominative-
marked arguments. This is due to the fact that the animacy manipulation in
the sentence materials only varied the animacy of the subject.

Visual inspection of Figure 7.4 indicates that inanimate (nominative) initial
arguments engender a centro-parietal negativity between approximately 350
and 500ms (N400) followed by a late frontal positivity. There also appears to
be a slight positivity (between approximately 500 and 700ms post onset) for
the accusative (animate) arguments.

Because of the absence of a case manipulation for the inanimate arguments,
I conducted two separate analyses for the position of NP1: the first com-
pared animate and inanimate nominative arguments. The second compared
nominative- and accusative-marked animate arguments.

Animacy effect for initial nominative arguments (animate vs. inan-
imate):

380-500ms:

The statistical analysis of the nominative arguments (involving the factor
ANIM: animate vs. inanimate) revealed a main effect of ANIM for the midline
electrodes (F(1,23) = 6.22,p < 0.05) and an interaction of ANIM x ROI for
the lateral electrodes (F'(1,23) = 3.33,p < 0.05). Resolving this interaction by
ROI showed that the effect of ANIM reached significance in the left-posterior
region (F(1,23) = 5.40,p < 0.05) and was marginally significant in the right-
posterior region (F(1,23) = 3.74,p < 0.07). This effect resulted from more
negative going ERPs for the inanimate nouns compared to animate nouns.
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Figure 7.4: Grand average ERPs at the position of the first argument (onset at the
vertical bar) in the critical verb-final sentences.



198 CHAPTER 7. EXPERIMENT 3: ARGUMENT LINKING

550-700ms:

In this time window, the ANOVA revealed an interaction of ANIM and ROI
for both the midline (F(1,23) = 5.00,p < 0.05) and the lateral electrodes
(F(1,23) = 7.14,p < 0.01). Planned comparisons for individual ROTs did not
show a significant effect at any of the midline sites, but showed a significant
effect of ANIM in the right-anterior region for the lateral electrodes. This
effect resulted from a positivity for the inanimate nouns.

Case effect for initial animate arguments (Nom vs. Acc.):
500-700ms:

Between 500 and 700ms, an analysis of the initial animate arguments (involving
the factor CASE: nominative vs. accusative) showed a marginal effect of CASE
(F(1,23) = 3.61,p < 0.07) for the midline electrodes and an interaction of
CASE and ROT in the time window for the lateral electrodes (F'(1,23) =
2.41,p < 0.05). Resolving this interaction by ROT revealed effects of CASE
in the right-anterior (F'(1,23) = 7.22,p < 0.05) and right-posterior regions
(F(1,23) = 4.61,p < 0.05). These effects were due to a positivity for the
accusative-marked animate arguments.

NP2 in the verb-final conditions Figure 7.5 shows grand average ERPs
for the second argument in the verb-final sentences.

Visual inspection of the figure reveals an N400 effect for inanimate second
arguments (as for the first arguments). There also appear to be some late
differences between conditions in a time window from 600 and 800ms.

The statistical analysis for the second argument position employed the condi-
tion factors ORDER (subject-before-object, SO vs. object-before-subject, OS)
and ANIMACY (both arguments animate vs. inanimate subject and animate
object). Thus, the factor animacy is defined as: animate indicating that there
was no animacy distinction between the arguments and inanimate indicates
that there was an inanimate subject, and arguments were distinct.

N400 time window for second arguments: 380-500ms

The analysis for this time-window revealed a main effect of ANIM for both
the midline (F'(1,23) = 11.38,p < 0.005) and lateral electrodes (F'(1,23) =
9.93,p < 0.01) electrodes. There was also an effect of ORDER at both mid-
line (F'(1,23) = 9.46,p < 0.01) and lateral sites (F(1,23) = 8.61,p < 0.01).
Finally, the analysis showed an interaction of ROl x ANIM x ORDER for
the midline (F(1,23) = 3.79,p < 0.05) and lateral electrodes (F'(1,23) =
6.30,p < 0.05). Resolving this interaction by ROI did not reveal any sig-
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SECOND ARGUMENTS
FZ

positivity

CP6

ANIM-ACC (AFTER ANIM)
———————— ANIM-NOM (AFTER ANIM)

ANIM-ACC (AFTER INAN)
ffffffff INAN-NOM (AFTER ANIM)

5

Figure 7.5: Grand average ERPs at the position of the second argument (onset at
the vertical bar) in the critical verb-final sentences.
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nificant effects for any of the midline electrodes but showed an interaction
of ANIM x ORDER in the left-posterior (F'(1,23) = 6.00,p < 0.05) and
(marginally) the right-posterior region (F'(1,23) = 4.27,p < 0.06).

Resolving the ANIM x ORDER interaction by ORDER within these two
regions revealed an effect of ANTM for object-initial conditions (left-posterior:
F(1,23) = 15.00,p < 0.001; right-posterior: F'(1,23) = 11.49,p < 0.005). By
contrast, there was no effect of ANIM for the subject-initial conditions. This
pattern of results was due to a negativity for the inanimate condition with
an object-initial order (i.e., for an inanimate subject following the animate
object).

Late time window for second arguments: 600-800ms

In this time window, T observed only an interaction of ORDER and ROT for the
lateral electrodes. Separate analyses for each region revealed effects of ORDER
in the left-anterior (F(1,23) = 4.47,p < 0.05), right-anterior (F'(1,23) =
4.86,p < 0.05) and right-posterior regions (F(1,23) = 8.62,p < 0.01). These
effects all resulted from more positive-going waveforms for the subject-initial
conditions.

7.7.2.5 Summary of the Results for NPs

The analysis of the ERPs for NP1 and NP2 positions in the critical verb-
final conditions revealed an N400 for inanimate (nominative) arguments in
the centro-parietal region for both positions. In the late time window, initial
inanimate NPs were more positive than nominative animate NPs in the frontal
region. Also there was a positivity for the initial case marked animate NPs vs.
nominative animate NPs in the right-frontal region and right-posterior regions.
In the second position, the case marked animate NPs were more positive than
all other conditions.

The basic finding is that an N400-like ERP component emerged for the nom-
inative inanimate arguments (independent of its position) which was missing
in the previous experiments. Also, no N400 effect was observed on the an-
imate case-marked argument following the inanimate subject argument (an
effect which was observed in Experiment 1). Thus, the prominence conflict
hypothesis does not hold in this case. Possible reasons for these findings will
be evaluated in the discussion section.
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7.8 Experiment3(b): Questionnaire Study on
the Sentences Used in the Study

In order to test the level of acceptability of the verb final sentences used in Ex-
periment 3, I conducted a questionnare study similar to the one in Experiment

1(b).

7.8.1 Participants

Thirty-two participants attended the study. Five of them were excluded from
the analysis since they did not pay enough attention to the task and could not
complete the study (i.e., giving 1 point to all of sentences, or not rating some
sentences at all). A total of twenty-seven participants (11 females and 16 males;
mean age 25.4, range 23-28) were included in the final sample. Participants
were all native speaker of Turkish and were studying at a university in Ankara,
Turkey at the time.

7.8.2 Materials

T used a subset of 8 active and 8 experiencer verbs and prepared 32 sets con-
taining NP (Animate/Inanimate) - NP (Animate) - Verb (Active/Experiencer)
to form SOV or OSV sentences as in Experiment 3. Then T prepared 8 lists
each containing 32 sentences collected from these 32 sets, each having 4 dif-
ferent versions of each of the 8 conditions according to a Latin square design.
T also added 24 grammatical and 12 ungrammatical filler sentences leading to
total of 68 sentences for each list.

7.8.3 Results

Analyses revealed a main effect of ANIMacy both for participants (Fi(1,26)=
12.99, p<0.005) and for items (F5(1,31)=10,p < 0.005). Analysis also revealed
a two way interaction between ANIM x VERB for participants (F;(1,26)=
11.37,p < 0.005) and for items (F5(1,31)= 4.94,p < 0.05). When this inter-
action was resolved by VERB, for active verbs, but not for experiencer verbs,
there was an effect of ANIM, for participants (F(1,26)= 27,p < 0.001) and
for items (F3(1,31)= 22,p < 0.001). Active verbs with inanimate subjects
were less acceptable than sentences with inanimate subjects.
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Condition Mean | Sd
ANOMAACC AV acT 2.34 | 0.88
B.NOM;ACCAVacT 1.88 | 0.77
C.NOMAJACCsAVorxp | 2.17 | 0.92
D.NOMACCsVoexp 2.09 | 0.83
E.ACCANOMAVscT 2.09 | 0.73
FACCANOM[Vacr 1.92 | 0.83
G.ACCA,NOMaVogpxp | 2.08 | 0.77
HACC4NOMVoexp 234 | 0.75

Table 7.5: Means and standard deviations for the questionnaire study. Ratings are
given between 1-4, 1 indicating not acceptable, and 4 indicating very acceptable.

There was also a marginal interaction of ANIM x ORDER for participants
(F1(1,26) = 4,p = 0.055). Resolving this interaction by ANIM revealed that
for animate conditions, but not inanimate conditions, the effect of ORDER
was significant (F3(1,26) = 6,p < 0.05). For some participants, non-canonical
OSV sentences in animate conditions were less accepted.

7.8.4 Discussion

In general, people have difficulty in assigning the causer role to the inanimate
entity when an active verb is used. Thus, it is more acceptable to have an
animate or inanimate causer for the experiencer verbs, but for active verbs it
is less acceptable to have an inanimate subject.

7.9 Discussion of ERP Findings

I will start by discussing the ERP results on the NPs first. Then I will discuss
ERP results on the verbs. Regarding the ERP effects on the NPs in positions
NP1 and NP2, there are two possible interpretations. The first suggests lexical
differences between animates and inanimates. The second suggests a general
task-related cognitive bias towards an assignment of inanimate argument as
the causer of the event.

NPs:

The first assumption suggests that the centrally distributed N400 observed
on the inanimate NPs and the late right-frontal positivity observed for the
accusative animate as well as the inanimate NPs (compared to nominative an-
imate NPs) in NP1 position might be interpreted as lexical or morphological
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(case-marking) rather than as related to sentence-level processing. Similarly,
late frontal positivity on the accusative animate NP in the NP2 position (com-
pared to all other conditions) can also be a case marking effect. In Experiment
1(a) T observed no negativity or positivity related to animacy for the sentence-
initial arguments. In Experiment 2, there was a very late negativity (after
700ms) for the nominative animate NP compared to the nominative inani-
mate NP in right-frontal electrodes in the NP1 position. Note that there was
not any difference between case-marked animates and inanimates in the NP1
position. However, the experiments differed with respect to the lexical ma-
terial used. Thus, this ERP difference between the experiments might have
resulted from lexical differences with regard to the inanimate nouns used: the
object-experiencer verbs employed in the present study led to the inclusion of
inanimate nouns like “company,” “announcement,” “publication” and “bribery”
(see Appendix B for the stimuli used), which were not included in the pre-
vious experiments. Tt may therefore be the case that the nouns of this type
engendered a lexical effect which was not present in the earlier studies.

As for the N400 effect observed, one view suggests that the concreteness (and
abstractness) of the nouns might have played a role. Concrete words (or
words with high imaginability) are known to generate different ERP deflec-
tions. The research on the effects of concreteness shows that concrete nouns
show more negativity than abstract words around 400-600ms (Kanske & Kotz,
2007; Kounios & Holcomb, 1994; West & Holcomb, 2000). However, the neg-
ative ERPs are observed for the inanimate nouns in this study, which had a
more abstract nature (and less imaginability) than the animates. Thus, if the
concreteness was the main reason for the lexical differences, then the animates
would show negativity, not the inanimates.

Another lexically driven explanation for the N400-like difference for the inan-
imate NPs might be the frequency of the items used in the experiment. As
shown in Appendix B, the word frequency data counted from around 1 million
words taken from Go6z (2003) shows that, inanimate NPs in the sentence-initial
position are less frequent ( 0.018 %) than animate NPs in the same position
(0.028 %). On the other hand, for the NP2, animate NPs are less frequent
(0.015 %). Thus, it seems that the frequency cannot be the sole determinant
of the negativity. If this were the case, then at NP2, the animate NPs would
be more negative than the inanimate NPs.

On the other hand, late positivity was observed on both the nominative inan-
imate NP as well as the accusative animate NP (compared to animate nomi-
natives) in the NP1 position, making it very hard to claim that this is purely
a lexical difference. If this were the case, then the animate nominative and
animate accusative NPs should have clustered together (since they are the
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same items). T observed late frontal positivity for the case marked animate
noun in NP1 and NP2 positions, thus morphology (case-marking) can still be
considered a factor creating the ERP difference. Thus, while maintaining the
possible effects of lexical and morphological influences, I claim that these dif-
ferences might actually be related to more global processes that are related to
functional and sentence level processing.

For instance, one possibility for the N400 effect might be that the task might
have demanded the assignment of an Actor GR (particularly “Causer” role) to
the inanimate argument immediately. All the experimental sentences I used
had causative meaning. There were not any filler sentences biasing other types
of contexts or other types of sentences. Thus, it is possible that the readers
automatically assigned the Nom argument a causative role (Actor), and for the
inanimates, this led to the N400, since they are not the prototypical causers of
the events in life. T assume different degrees of causation types exist, like cau-
sation via “purposeful design” (e.g.,, the traffic lamps are supposed to control
the traffic and start/stop the traffic and have an impact on the pedesterians)
or causation via “volition” (e.g.,, “A man hits the door purposefully” and breaks
it). Design type of causation is different than volitional causation. Thus, it is
possible that only the nominative inanimate arguments (irrespective of word
order and relational status with the other argument, at both NP1 and NP2
positions) showed N400 because they fell into design-related causation. This
assumption requires the acceptance of the more general top-down influence
of the cognitive sources in sentence processing: whenever comprehenders are
faced with an inanimate in a causative context (in this case, very causative
environment provided by the experiment), somehow they are biased to form
the causative attribute of the inanimate NP instantly (which leads to a cost).
Interestingly, the negativity observed on the inanimates in the study by Wick-
erly and Kutas (1999) was similarly interpreted as the difficulty of assigning
subject role to the inanimate noun (which is a non-prototypical subject). I
believe that, probably not the assignment of subjecthood to the inanimate per
se, but the causative attribute given to the inanimates might have been the
main reason for this finding.

On the other hand, this explanation is also in parallel with the late positivities
observed in the (right-)frontal electrodes. Assignment of causation to the inan-
imates (making them non-prototypical subjects) as well as the assignment of
Experiencer/Theme to the animate object might have similar processing costs
for the system which reflected as the deviation from a prototypical subject
(animate) and object (inanimate) distribution. Interestingly, in Experiment
2, frontal late positivity was related to the pragmatic evaluation of the argu-
ments. The well-formedess evaluation happened on the late window particu-
larly in the frontal electrodes on the verb. These temporal and topographic
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similarities reveal that the late ERP effects on the NPs might be pragmatic
in nature. Thus, the case marking (morphology) effect observed on the ac-
cusative animate nouns in Experiment 3 might actually be related to such
pragmatic processes. The language comprehension mechanism may evaluate
not only prototypicality but also the referential status of the animate object.
Causativity, GR assignments, and prominence hierarchy conflict might reflect
as N400, while pragmatics and redundancy related evaluations, and alignment
of the referential status of the argument might reflect as late frontal positivities
in Turkish.

Verbs:

The experiment revealed that there are ERP differences between verbs in the
initial position vs. verbs in the final position. In the sentence-initial position,
active verbs were more negative, while in the sentence-final position object
experiencer verbs were more negative in the 450-550ms time-window. Thus,
the finding suggests that linking influences the ERP deflection independent of
lexical factors. While the frequency differences between verb types shows that
the object experiencer verbs are less frequent than the active verbs (Appendix
B), other lexical, orthograpic and psychological properties these verbs bear are
very similar. For instance, these verbs have similar emotional valence, a similar
word length and similar number of syllables. Thus, psychological and physical
properties do not seem to lead the ERP differences in both sentence-initial and
final positions.

The ERP change at the sentence-final verb suggested that the linking condition
is more costly (and reflected as an N400) for the object experiencer verbs, as
predicted by the 6 — Distance theory. This result is independent of the animacy
and word order for the verb-type comparison. Thus, the linking situation is
more constrained for the verbs having shorter theta distance.

Interactions at the position of the clause-final verb revealed an early N400
(300-450ms) for object-initial sentences with active verbs and a later N400
effect (450-600ms) for subject-initial sentences with object-experiencer verbs
only for animate conditions. Thus word order plays an important role in
linking. Note that, these interactions were only possible when the arguments
were both animate, thus leading to the idea that animacy is a very distinctive
element for linking in Turkish (see MacWhinney, Osman-Sagi, & Slobin, 1991,
for similar hypotheses). The distinctness of arguments in the pre-verbal region
helps to ease the linking. Thus, by using two animate arguments, it pushed the
processing mechanism to the limit, where fine-grained processing preferences
could be observed.
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Results also support that the cost is not related to the GR reversal, but related
to a number of factors in which thematic structure of the a-structure and word
order are the major ones. When the sentence has two animate arguments and
a scrambled word order (thus providing a very complex environment —a bottle
neck— for linking), the standard thematic structure automatically initializes
linking (and acts quite earlier than when the verb has a marked argument
structure) to reformulate the pre-verbal scrambled (marked) form to ease link-
ing. Note that the earlier negativity for the active verb in the scrambled order
becomes equal or similar in amplitude for both types of verbs in the 450-
600ms time window. Thus, while thematic closeness seems to be a main cost
in linking, treatment of word order is different for the two types of verbs.

On the other hand, in the conditions having inanimate subjects, I observed
a late anterior positivity (650-850ms) for sentences with object-experiencer
verbs. The temporal structure and the unigeness of this ERP deflection for
experiencer verbs with inanimate subjects must be treated carefully. Inter-
estingly, this positivity resembles the positivities observed in Experiment 2,
in which the positive deviation was attributed to the pragmatic nature of the
grammatical object. Strikingly, the positivity on the inanimate noun was lo-
cated in the anterior sites too, suggesting a hypothesis that the pragmatic
and prototypical role evaluations in Turkish can be observed in the late time
window mainly on the anterior electrode sites in ERPs. In Experiment 2, the
effect of the redundant usage of pronoun and the referential status of the object
on the verb was also observed on the anterior sites as late frontal positivities.
This supports the evidence that pragmatic evaluations (like redundancy and
referentiality evaluaitons) are observed on the anterior sites. In the following, I
will discuss these two types of effects (the N400 effects and the late positivity)
on the verbs in detail.

7.9.1 N400 Effects

First, the finding of N400 effects as opposed to early positivities for increased
linking costs at the position of the verb suggests that the object-experiencer
verbs examined here do not require a true reversal of the thematic hierarchy.
Thus, rather than calling for an argument hierarchy in which the object (the
Experiencer) outranks the subject, they project a causative thematic structure
in which the subject outranks the object. However, as the object is not a pro-
totypical Undergoer (Theme), linking costs are increased for these verbs, thus
yielding an N400. This favors the 8 — Distance theory, in which the distance is
smaller for experiencer verbs by having Agent-Subject and Experiencer-Object,
while it is Agent-Subject and Theme-Object for the active verbs.
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The two conditions, having two animate arguments and changing the thematic
distance help to test whether Turkish exclusively depends on case marking
or not during linking. Findings indicate that case marking is not the sole
determiner of linking. If this were the case, difficulty would be similar for all
SOV and OSV conditions. The distribution of the N400 differences between
active and object-experiencer verbs, thus, reveal that word order and argument
structure interact quite interestingly. This interaction can be used to diagnose
which of the information types (thematic information of the verb or word order
information) under examination take precedence during linking under complex
sentence structures.

Table 7.6 summarises the application of the different prominence hierarchies
within our critical sentence conditions as well as the ERP effects observed.

Condition F anim/spec | F agrt | Unmarked N400 LFP
order order | thematic S.
ANOMAACC AV acT ¢ + + €
B.NOM[ACC AV scr — + + €
C.NOMAACCAVoExp 10) + — 450-600
D.NOMACCAVoExP — + — 650-850
E.ACCANOMAVscr 10) — + 300-450
FACCANOM[Vacr + - + €
G.ACCANO]\/[AVOP;XP (b — — e
HACCA,NOMVoexp + — — 650-850

Table 7.6: Distribution of prominence information in the critical conditions and the
ERPs observed in the present study. € shows the reference condition in comparison
to which the ERP effect was observed. LFP stands for late frontal positivity.

Prominence information is coded as in Table 7.6. Note that, positional (prece-
dence information) is taken as a reference for all the prominence hierarchies
in order to compare their relative match/mismatch. Also note that, since I
did not observe any early positive deviation, the name of the unmarked link-
ing column changed to unmarked thematic structure (assuming that theta
structure creates the marked linking, not L.S). The N400 and late positivity
columns show the latency of the N400/late positivity effects observed, with a
diagonally crossed cell indicating that no N400 / late positivity occurred in
the condition in question. N400 effects occurred when two conditions were
met: (a) the two arguments did not differ in terms of animacy, and (b) there
was a mismatch between the agreement hierarchy and the unmarked linking
status. Thus, when the agreement hierarchy was not respected in a sentence
with a verb calling for unmarked linking, T observed an N400 effect between
300 and 450ms (condition E). Conversely, when the agreement hierarchy was
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respected, but there was no unmarked linking, the results revealed an N400
effect between 450 and 600ms (condition C).

These results indicate a hierarchical application of different prominence in-
formation types. First, a difference in animacy between the two arguments
overrides all other information types such that increased processing costs were
not observed for a violation of the agreement-hierarchy nor for a deviation from
unmarked linking. Notably, it appears more important for the arguments to
be distinct in terms of animacy than for the animate argument to precede
the inanimate argument. This finding provides converging support for the as-
sumption that animacy/specificity may play a particularly important role in
the comprehension of language.

When there was no animacy distinction between the arguments, a mismatch
between the agreement hierarchy and the argument linking status of the verb
was reflected in an N400. The latency of this effect depended upon which
of the two information types engendered the processing problem: when there
was a marked word order (condition E), the effect occurred earlier (300-450ms)
than in the case of a deviation from unmarked thematic structure (condition
C; 450-600ms) in canonical word order. This finding further supports the
notion of a hierarchical application of different information types such that
unmarked thematic structure is taken as a basis (and strongly favored) to
initialize linking. Thus, an earlier attempt is made by the language processor
to initialize the best linking condition for an unmarked thematic form. Early
negativity may indicate the most general parsing preference relevant to the
unmarked argument structure under a very complex sentential environment.

Taken together, these findings therefore suggest that the animacy information
is of primary importance in Turkish sentence processing, as it can override all
other distinctions during argument linking. Under a very complex sentential
environment, where the arguments are not distinct, the standard argument
structure takes an earlier step than the word-order, making the linking process
earlier for the Agent-Theme verbs.

These findings show an interesting contrast to previous results from German,
in which the word order did not have a major influence on argument linking
at the position of the verb. Bornkessel et al. (2003) observed main effects
of verb type (i.e., of verb-specific linking considerations) but no interaction
between verb type and word order in an ERP study contrasting active and
object-experiencer verbs in German. (Note that the effects observed in that
study were interpreted as early positivities rather than N400s.) Word order
thus appears to play a much stronger role in Turkish than in German, a finding
that is not unexpected given the order restrictions displayed by Turkish under
certain circumstances. These are completely absent in German.
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7.9.2 Late Frontal Positivity (Pragmatic Positivity)

The second effect observed in the present study was a late frontal positivity
for sentences with inanimate subjects and object-experiencer verbs. Late pos-
itive effects have not been implicated as ERP correlates of increased linking
difficulty by any previous studies.

Rather, I propose that the late positivity observed here results from the re-
quired interpretation of an inanimate argument as the higher-ranking Causer
of the event. Recall that the verbs used here do not impose any animacy re-
strictions on the higher-ranking argument in the a-structure. Thus, assuming
that the preferred interpretation of a causer is that it acts volitionally (i.e.,
is an agent), an inanimate argument induces a mismatch with respect to this
preference. From a similar perspective, it has been proposed that animate
effectors (i.e., causers) are preferentially interpreted as agents via a pragmatic
inference (Holisky, 1987). Assuming therefore that the association between a
causer and volitionality is also pragmatic in nature, a processing cost, induced
by an inanimate subject, emerges.

This interpretation raises the question of why this effect is restricted to the
object-experiencer verbs, seeing that the active verbs also call for an inter-
pretation of the inanimate subject as the higher-ranking argument. Interest-
ingly, the positivity I observed is not centro-parietal positivity. It is confined
to frontal regions, which resembles the positivites observed (and labeled as
“pragmatic positivity”) in Experiment 2 (Chapter 5). Recall that the main
contributor of that positivity was not the sole existence of the pronoun but
the animacy and case status of the object. Thus, similarly, here the positivity
may not be the result of the sole pragmatic evaluation of the inanimate sub-
ject, but from an evaluation of the inanimate subject with an animate object
(which differs from the prototypical object of a causative relation, namely a
Theme which undergoes a physical change). For object experiencer verbs, the
object shows a psychological and emotional status. Status of the object and
status of the subject are both evaluated. This positivity falls into the same
topographic region observed in Experiment 2, and it is similarly influenced by
the status of both the subject and object.

This type of pragmatic evaluation may even start on the arguments before
the verb is read. If the experimental context biases a causative reading for
inanimate NPs, N400 may emerge for these NPs as Experiment 3 revealed.
Pragmatic evaluation continues on each argument until the end of the sentence
as frontal late positivity on the verb may reflect the general evaluation of the
sentence.
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One possible functional interpretation of this late frontal positivity might be
the ill-formedness of the linguistic expression. But, recall that the active verbs
were less acceptable than the experiencer verbs with inanimate subjects in
the questionnaire study. Thus, it is less likely to accept an active sentence
with an inanimate subject, indicating that if any problem of well-formedness
of the sentence were the main cause of the positivity, then the active verbs
would show positivity not experiencer verbs. Because of that reason, frontal
late positivities found in this study cannot be attributed either to any type
of ill-formedness or syntactic reanalysis related effects. On the other hand, T
think that the late frontal positivity may show that the sentence can some-
how be interpreted (and comprehended) in a certain way in the final stage of
processing after syntactic, semantic, and pragmatic cues of arguments and the
verb are combined. Future studies may reveal the true nature of the frontal
late positivities.

7.10 Conclusion

The findings suggest that the 6 — Distance theory holds, and the application
of the prominence hierarchies takes place in a hierarchical fashion. First, inde-
pendent of the word order and animacy information, object-experiencer verbs
showed an N400 effect at the verb-final position, which is independent of any
lexical effects as the effect differed from the verb-initial position. Thus, this
finding shows that the cost observed as N400 is related to linking, which in
turn, might be connected to the theta structure of the verb. Second, the an-
imacy (also definiteness and specificity) appears to be of primary importance
for linking, as it overrides other prominence hierarchies. This findings supports
the hypothesis that the major goal of constructing pre-verbal interpretational
and formal relations is to provide a simultaneous and easy linking. Holding two
items in memory is probably not difficult for the memory system, but having
a distinctive and clear representation of the items is required for a successful
linking for the comprehension system. This makes sentence processing and
argument interpretation a little bit more complex — more than just holding
items in memory. Similarly, an animacy difference provides distinctiveness to
ease linking for the comprehension system. When the arguments have different
animacy information, word order and verb type did not show any interaction.
Interestingly, previous studies in Turkish aphasics also support the view that
with limited cognitive sources, Turkish speakers depend on the animacy infor-
mation to a great extent (MacWhinney, Osman-Sagi, & Slobin, 1991). Similar
findings also come from Hindi (Vaid & Pandit, 1991), in which animacy was
shown to be a major contributor to comprehension. All these findings point
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to one fact that the comprehension system depends on the pre-verbal cues to
a high extend in order to make linking costless and easy.

In sentences with two animate arguments a bottle-neck situation emerges in
which linking gets more costly. Under these situations, N400 effects were ob-
served when the agreement hierarchy and the linking requirements of the verb
were in conflict. Furthermore, I observed a latency shift of the component
depending on which of the hierarchies were not respected. It seems like the
comprehension system uses different strategies to overcome such linking prob-
lems. When the conflict arose due to the agreement hierarchy (scrambled
order), the effect reached significance between 300 and 450ms post verb on-
set, while it was observable between 450 and 600ms when it was engendered
by a deviation from unmarked thematic structure. When animacy and word
order make the comprehension more difficult, verbs with unmarked thematic
structure start dealing with this type of deviation earlier than the verbs hav-
ing a marked thematic structure. This might be a natural outcome of the
unmarked thematic structure since such forms are more common and induce
quick solutions for the linking problems.

Finally, the present study also revealed a late frontal positive ERP response
(Pragmatic Positivity) for sentences with object-experiencer verbs and inani-
mate subjects, which T attribute to the pragmatic evaluation of a causer in-
terpretation of the inanimate argument in the presence of a non-ideal (experi-
encer) undergoer. This positivity was frontally distributed, a similar compo-
nent observed in Experiment 2 for the conditions having a pronoun and less
referential objects. On the other hand, attributing casuation to an inanimate
noun emerged as N400 on the noun, which indicated that GR assignments or
general prominence-related costs emerge as N400, while pragmatic (and pos-
sibly episodic) evaluations of the arguments and the a-structure of the verb
emerge as late frontal positivities.

In general, this study revealed a number of findings which are promising for
future research. Many of the hypotheses made here must be tested with new
experiments. For instance, the main reason for the negativity observed on the
nominative inanimate argument must be investigated in an experiment where
the experimental conditions do not favor one particular reading of the verbs
(such that all causative, non-causative and other types of readings should be
given). By using the same nouns used in this experiment, differential effects
of experimental environment can be tested.

Also, it must be clarified from what the effect on the inanimates resulted.
While T showed in the previous sections that the lexical differences due to
concreteness and frequency cannot be the sole determinants of the negativity
on the inanimate arguments, but it is possible that, not the frequency of usage
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(which can be extracted from the corpus) but the number of items from the
same class in an experiment (i.e., ratio of the number of inanimate nouns to
animate nouns) might have led to the negativity in this experiment.

On the other hand, late frontal positivity on the nouns and on the object-
experiencer verbs must also be tested in future experiments, in order to support
the claim that these positivities are related to the pragmatic and episodic
evaluation of the content of the sentence.

Processing differences, such as linking differences, for different classes of verbs
(having different L.Ss) must be investigated in order to see whether the effect of
thematic distance on linking differs for different classes of verbs. All the verbs
in this study were causative. By using verbs from, say causative class with <
Agent, Theme > thematic structure, and verbs from, say perception class with
< FExperincer, Stimulus > thematic structure, it is possible to differentiate
what kind of information dominates linking. This will test § — Distance theory
in a more complete way. I suggest for future research to specify different verbs
types in which the LS (event structure) as well as § — Distance are manipulated
in sentences having two animate arguments. Any observation made on such
verb types will reveal whether the LS or the theta structure dominates linking,.

Another point to mention is the evaluation of the questonnaire study with
the ERPs. In Experiment 1(b), I found that the animacy effects observed in
the questionnaire study were not observed on the ERPs. In Experiment 2,
the centro-frontal positivity between the verbs of the ambiguous animate and
inanimate conditions was not significant. In Experiment 3, inanimate active
conditions in the questionnaire study was less acceptable, but this finding
did not reflect on the ERPs. Thus, my observations on the relation between
behavioural and on-line measures suggest that ERPs cannot be fully correlated
with the acceptability ratings, at least in the studies I conducted.
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Conclusion

This thesis explored incremental argument processing in Turkish sentence com-
prehension. The main motivation was to understand how this language behaves
under local ambiguities, under redundant and non-minimal environments, how
it handled arguments having differing degrees of specificity, animacy and case
marking features, and how lexical information influenced ambiguity resolution
and re-analysis of the initial preferences.

The core investigation was how pre-verbal semantic and syntactic informa-
tion was processed and how it was linked to the verb at the end of the sen-
tence. Thus, the thesis explored all the possible levels of parsing (syntactic,
pragmatic, morphological, and semantic) in which the incremental sentence
processing principles applied. The findings were then used to make connec-
tions with the findings from research on other languages, which show differing
degrees of overlap with Turkish grammar. For instance, the findings on the
subject preference phenomenon, the ERP effects on the sentence-initial unam-
biguous argument, and the relational nature of the animacy and prominence
information between the subject and object have paved the way to compare
Turkish data with the other cross-linguistic findings coming from German,
English and Italian.

Basic Sentence Processing Mechanism in Turkish

Overall, the explorations made in the thesis suggest that the incremental sen-
tence comprehension and argument interpretation in Turkish takes into con-
sideration both bottom-up (lexical information, word-order and case marking)
as well as top-down information (like pragmatic evaluation, formal and inter-
pretational relations between the arguments) on-line. Briefly, I will summarize
how comprehension of a very simple sentence, which has only one or two ar-
guments and no complex clauses, happens. Then, I will provide additional
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information from the thesis, which supports these claims. T will also suggest
possible future studies related to these hypotheses.

If the sentence-initial argument is not case marked, it is taken as the argument
bearing the +Agr (subject). Unless there is a strong contextual or pragmatic
bias to assign a particular prominence attribute (like attributing Causation to
the inanimate subject argument in a causative experimental context), there is
no need to assign any pre-verbal generalized semantic role (pre-GR) to this
item, because this item can be either an Actor or an Undergoer. In fact,
pre-GRs are used to construct relational information between the arguments
to ease linking of the arguments to the verb, thus they are assigned only
when there are at least two arguments in the sentence. If the sentence-initial
argument is case marked, it is assigned -Agr (Object) as well as an Undergoer
pre-GR, because objects are generally the entities on which certain actions
are made, and the existence of the object reveals the existence of the subject
(overt or covert), where pre-GR assignment is required in order to have a
relational structure used for linking. Since there is a Subject-Drop possibility,
no prediction for an overt subject is made. The simplest NP-V template is
assumed for the sentence.

If the second argument exists, then the interpretational prominence relations
(animacy, definiteness etc.) and the formal prominence relations (Agr) are
evaluated. An animate (Actor) subject and an inanimate (Undergoer) object
will be the standard preference. Any deviation from, or a conflict between
prominence assignment(s), may reveal itself on the second argument. Some-
times, this deviation may even emerge before the second argument if there is a
high top-down influence indicating a deviant assignment on the first argument
(i.e., the inanimate argument is given a causative role).

Conflicts of causation and prominence emerge as N400, while all other prag-
matic, referentiality and well-formedness evaluations fall onto a late positive
component (which is generally frontally distributed, and which is called “prag-
matic positivity” in the thesis). Except the case-marked animate objects,
which are highly referential, all other caseless non-definite objects and inani-
mate objects are treated similarly; they do not have a well-defined referential
status. This may lead to late frontal positivity, which may indicate a “search”
for a well-formed pragmatic status for these objects. Maybe for such objects,
constructing a referent (which is not very clear) is more costly.

When the verb is processed, the pre-verbal prominence relations map to the
(aspectual) logical structure (LS) and the thematic structure of the verb. Pre-
GRs and the LS are mapped and the thematic roles are assigned to the argu-
ments by the verb. Pre-GRs are assigned to ease linking by providing separate
and distinct representations of the arguments (which provides a simultaneous
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linking possibility without any interference). Animacy information of the ar-
guments, on the other hand, may also cause interference during linking (i.e.,
both of the arguments are animate). Thus, even though pre-GR assignments
are made before the verb on the animate arguments, this may not be enough
of a cue to provide successful linking, and animacy may override all other
prominence information. Also, as introduced in the thesis, 6§ — distance the-
ory, claims that if the thematic roles that the verb assigns are close in the
theoretical thematic role hierarchy, the linking can similarly get more difficult,
probably because an interference may emerge which creates an N400 effect.
Under very complex sentential environments (i.e., scrambled word-order, two
animate arguments etc.) verbs may prefer different linking options depending
on their argument structure. The most general way for a verb to have a stan-
dard argument structure is to create an unmarked linking situation quickly
(maybe by re-arranging the scrambling order) which might be costly and may
reflect as an early negativity. Also, pragmatic positivity may emerge when
all the pragmatic and referential status of the arguments are evaluated to-
gether with the argument structure of the verb. This is reflected in the late
time-window on the frontal electrodes of the scalp.

In the following part, I will evaluate the contributions of the thesis to the
psycholinguistic research as well as what it offers for future work. I will also
evaluate the findings, which led to the hypotheses about the sentence process-
ing mechanism mentioned above.

Subject Preference

One major contribution of the thesis to the psycholinguistic literature is that
it found supporting evidence for the existence of subject-preference in Turkish
for the very first time. This preference is found both in the on-line measures (as
observed by ERP data) and in the off-line measures (as observed in the corpus
data). Strikingly, the thesis put forward that this preference is independent
of the animacy information of the initial ambiguous noun, as revealed by the
indifference in the ERP data between the animate and inanimate conditions
(observed on the disambiguating verb). The tendency for subject-preference
for all non-definite arguments (irrespective of their animacy) was also con-
firmed in the corpus study. The corpus findings showed that non-definite
animate and inanimate arguments are more likely to be the subject.

On the other hand, the acceptability ratings and the questionnaire study sug-
gested that the degree of garden path effect resulting from subject-to-object
revision is less pronounced for the inanimate arguments. The revision is more
costly for animate objects, leading to an acceptability drop. In parallel to
these findings, the corpus study also showed that the possibility of having a
non-definite animate object is very less likely in Turkish, which may cause pro-
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cessing problems when the animate argument is assigned an object role during
revision.

Interestingly, ERPs on the verb did not reveal any difference between animate
and inanimate conditions during revision. This may indicate that the ERPs
may not fully overlap with the predictions made in the acceptability ratings.
More importantly, the lack of any difference between those conditions might
be related to the clustering of this effect with the general revision effect in the
very frontal regions of the scalp. As Experiment 2 showed, many syntactic and
pragmatic processes in Turkish are observed in the frontal regions in ERPs.

One suggestion that arose from the thesis for future research might be to
explore the behaviour of the ambiguous NP-V pairs that also allow object-
incorporation. The material used in the thesis prohibited object-incorporation
to a maximal degree. But, object-incorporation may be selected as a default
processing preference on the verb when the existence of the non-definite object
is realized. Not only the initial subject preference must be revised, but also
the referential status of the sentence-initial item (which is now the object)
must be revised. Thus the problem (that is attributed to revision above)
may also be related to the difficulty related to possible object-incorporated
reading. This may also explain the acceptability ratings. By providing material
(both allowing and not allowing object-incorporation), the possible processing
differences can be explored in future research.

Redundant Existence of the Pronoun and Pragmatic Positivity

Subject preference represents only one level of minimality/economy in Turk-
ish. Another very important economy constraint found in the thesis is the
redundant existence of the pronoun, which led to processing differences to dif-
fering degrees. Corpus counts revealed that Pro-Drop is a very frequent option.
There are cases where the overt subject emerges as a pronoun, but the number
of these cases is limited. ERP results showed that the existence of the overt
pronoun influences the ERP deflections on the items following the pronoun,
which might be related to the continuous pragmatic evaluation of the redun-
dancy of the pronoun. Strikingly, the pragmatic evaluation of the arguments,
combined with the processes related to the assignment of referential status
to these arguments, reflected as a positive ERP component in the late time
window on the verb. This late positivity observed on the verb in the SOV
conditions was named pragmatic positivity. Thus, the thesis brings support-
ing evidence to the current psycholinguistic theories which interpret the late
positivity as a well-formedness related component. All sorts of information
(e.g., referential level of the object, non-minimal usage of the subject etc.) are
evaluated with respect to each other and final revisions are made (both syn-
tactically and pragmatically) in the late time window. In future research, this
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hypothesis must be tested by using common nouns, proper nouns etc. in the
subject position. This may help to differentiate the pronoun-related redun-
dancy effects from the general interpretational costs that emerge from having
two overt arguments.

Referential Status of the Specific Animate Objects

On the other hand, there is the question of why animate case-marked objects
differed from all other conditions and escaped from pragmatic positivity. This
finding actually supports one of the theoretical claims that the thesis brings to
the linguistic literature. Case marking and animacy interaction does not lead
to symmetric and linear positioning of the objects in the referentiality scale as
mentioned in the chapter on Turkish grammar. Interestingly, animate objects
tend to be more referential and more specific when they are case marked. Thus,
case-marked common animate nouns may have clearer referentiality status.
They differ from all other types of objects pragmatically, and they can be
assigned a definite reading without any other possibility.

On the other hand, inanimate objects and the non-definite animate objects
are ambiguous with respect to their referentiality status: their referential sta-
tus is not clear. The language processing mechanism evaluates and seeks
to find the most possible referential status for those objects. Note that,
object-incorporation is not possible, which makes the non-referential reading
of the caseless objects totally impossible. Thus, I attribute pragmatic posi-
tivity (frontal late positivity) as a reflection of a “search” mechanism for the
referential status for the arguments (as observed in Experiment 2), or a re-
arrangement of the pragmatic status and the thematic roles of the arguments
(which was observed on the object experiencer verbs in Experiment 3).

Methodological Concerns and Task-Related Effects

Another contribution of the thesis to the psycholinguistic literature is that it
provided evidence for the effect of task-related factors on the ERPs. Under
certain experimental conditions, depending on the point of measurement, the
experimental task, particularly the acceptability task, creates a cognitive pro-
cess that can dominate the ERP waveform. This effect mainly arises from the
realization of the task-related item (i.e., making a yes/no decision as soon as
the task relevant item appears), so it does not mean that the acceptability
task affects all the points in the sentence in which the observations are made
to the same degree. But, this issue represents a very important point in the
evaluation of the ERPs and should be controlled for in any ERP study.
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Prominence Mismatch and Experimental Context

In a similar way, the experimental context may also have an impact on the
ERPs. For example, the N400 effect observed on the inanimate nouns in Exper-
iment 3 may not be totally attributed to the lexical differences. Interestingly,
while the inanimate subject—animate object conditions showed N400 on the
second argument in Experiment 1 (which was interpreted as the prominence
hierarchy mismatch), the same effect is missing in Experiment 3. Thus, the
cognitive system may understand that the experiment has a causative context.
It may attribute causation to the inanimate argument in Experiment 3 “be-
fore” it reaches the second argument. If incremental processing is to assign all
possible semantic and syntactic properties to arguments as soon as possible,
conceptual and contextual information can also play a role. Here, processing
costs emerge from attributing causation to an inanimate argument (which is
not a prototypical subject and generally does not bear causation). In Exper-
iment 1, understanding that the possible reading of the inanimate argument
is acting on the animate argument happens on the second argument, which
may reveal processing cost on the second argument. But, in future research,
lexical factors should be controlled and similar sentences should be presented
with and without a causative experimental context.

Frequency Information

The thesis also provided a small but informative sample of the Turkish corpus
in which animacy, definiteness and case marking were shown together. Previ-
ous corpus studies show case morphology and grammatical rules but they do
not provide animacy and definiteness information. In addition, currently there
is no software available for automatically counting case marking and grammat-
ical function distribution throughout the corpus. Thus, the counts made in the
thesis provide a distribution of the interaction of these factors together. I hope
that in future corpus studies, animacy and definiteness information will also
be provided. Hopefully, a software will be created, which can extract the case,
definiteness and animacy distribution automatically.

Theoretical Contributions: 6 — Distance Theory

When it comes to linking arguments to the verb, the thesis provided a new
theory, in which the thematic distribution of the arguments plays a role during
linking. This theory was named 6 — distance theory. The experiments con-
ducted on the object-experiencer verbs and the active verbs provided evidence
that factors related to the linking of the arguments to the verb played a major
role during parsing. It has been hypothesised that the main determinant of
the linking is the logical structure of the verb, but that the thematic structure
comes into play when the logical structures of the verbs are similar. Particu-
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larly when the sentential context does not provide sufficient distinctive features
about the lexical-semantic properties of the arguments, thematic structure be-
comes more dominant in linking. Theta-distance theory suggests that the
experiencer verbs have Agent-Experiencer thematic structure, which is shorter
in 6 — distance than the active verbs, which have longer 8 — distance. Theta-
Distance theory brings a new explanation to why object experiencer verbs can
be considered as a marked argument structure.

Word-Order, Animacy and Linking

Strikingly, Experiment 3 also suggested that, Turkish takes word order as a
basic linking-proper step, rather than exclusively depending on case marking.
Most possibly, as the corpus study revealed, the flow and the precedence of
the prominence relation of the arguments in Turkish (definite > indefinite, an-
imate>inanimate, subject>object) provides a general frame for linking. Since
(i) accusative case marking is mostly related to the referential status of the
arguments, (ii) it is not obligatorily used, and (iii) the nominative is a null
element, Turkish may depend on SOV word order during linking. The corpus
study, similarly, showed that OV, SOV, and SV are very frequent word orders
and OSV and SVO orders are very infrequent, supporting the general tendency
of Turkish to have SOV as a basic linking-proper.

The thesis also provides evidence that during language comprehension, people
use pre-verbal cues to ease linking. Holding two items in memory is probably
not difficult for the memory system, but it may be problematic for the com-
prehension system (especially when these arguments are from the same class
semantically or in a non-canonical order). Thus, the main problem for the
comprehension system is linking, and the main goal of assigning pre-verbal
GRs, and interpretive and formal prominence relations is to ease linking. An-
imacy is one of the most informative and distinctive features in this regard.
Animacy differences ease the linking. Following that, the argument structure
with higher 0 — distance and then the word-order (which has SOV word order)
comes into play during linking.

These hypotheses about linking must be tested in future studies. For instance,
verbs with different logical structures (which do not require GR reversal) must
be tested to compare how linking is affected from LS differences. Similarly,
findings of this thesis must be confirmed with other verb types having a similar
LS, but different thematic structures. One problem in the study in this thesis
was that I used a limited number of verbs in Experiment 3. Thus, the number
of tokens from each verb type must be increased to yield a better evaluation
of the data.
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In general, I believe that the findings in this thesis provide a positive contribu-
tion to the psycholinguistic understanding of verb-final languages. These find-
ings should not be confined to diagnose or describe Turkish only: They must be
evaluated from a cross-linguistic perspective, and should be used to construct
bridges with the linguistic and psycholinguistic research. Turkish provides a
platform for many more research explorations than what could be presented in
the thesis. I believe that the morphological and syntactic properties of Turk-
ish provide very feasible ways to test and compare current psycholinguistic
studies on morphosyntactic violations, discourse processing, memory sources
in language comprehension (effects of overt and covert arguments), coercion
like effects (which can be observed by object-incorporation), linking differences
between different verb types, and investigation of a-structure.
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Appendix A

Experimental stimuli used in Experiment 1 and Experiment 2. The sets
marked with “*” are excluded in Experiment 2 to yield 72 sets rather than
80. Also, note that Experiment 1 had a fewer number of experimental and
control conditions leading to a fewer number of stimuli constructed from this
material. Here, T show all the lexical material used in Experiment 2.

The English translations will be presented under each lexical item. Frequencies
(f) of the animate and inanimate NPs are also provided and written under the
NPs. Frequencies show the number of occurences in the 1 million word corpus
provided by Go6z (2003). The material is presented in the following order for
each set;:

Set No. Adverb Pronoun Anim. NP1 Inanim. NP1
f of Anim. NP. f of Inanim. NP
Main Verb Filler Filler Filler Filler

(Obj. NP) (V1) (V2) (V3)
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01

02

03

04

05

06

07

08

Bugiin
Today

salladim
to swing

Diin
Yesterday

aradik
to look for

Bu sabah
This morning

astik
to hang

Az dnce
A while ago

cevapladim
to answer

Diin
Yesterday

bekledim
to wait for

Diin
Yesterday

tagidim
to carry

Diin akgam
Yesterday night

buldum
to find

Bu sabah
This morning

ayarladim
to arrange

ben
1s

bebegi
baby

biz

Ip
hemsgireyi
nurse

biz

1p

mahkumu
criminal

ben
1s

Ogretmeni
teacher

ben
1s

ustayi
chief repairmen

ben
1s

muavini
co-pilot

ben
1s

hademeyi
sch. personel

ben
1s

doktoru
doctor

kadin
woman
1898
sakatladi

to injure

doktor
doctor

523
sasirtta

to surprise

adam

man

1169

sikt1

to make uneasy

Ogrenci
student
407
susturdu
to silence

tamirci
repairman
16

ezdi

to run over

tutuklu
prisoner
8
yaraladi
to wound

Ogretmen
teacher

311

sevindirdi

to make happy

asistan
assitant

22

strikledi

to take with

salincak
swing

1

yoruldu

to get tired

altin

gold

168

susadi

to get thirsty

camagir
cloth

52

sikilda

to get bored

soru
question
588
uyudu
to sleep

tren
train

83
caligti
to work

kutu

box

126

tgtidi

to be cold

makas
scissors
11
kostu
to run

otobiis

bus

213
ofkelendi

to get angry

devrildi
to be collapsed

bulundu
be found

kirigta
to be crumbled

soruldu
to be asked

devrildi
to be collapsed

kirilda
to be broken

agind1
to be torn

bozuldu
to be broken
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09

10

11

12%

13

14

15

16

Gegen giin
Days ago

eledik
filter

Bugiin
Today

gonderdik
to send

Diin gece
Last night

duydum
to hear

Az once
While ago

gectik
to pass

Gegen ay
Last month

gizledim
to hide

Gegen ay
Last month

gomdiik
to burry

Bu sabah
This morning

dinledim
to listen

Diin aksam
Last night

gordiik
to see

biz

Ip

stajyeri

prac. student
biz

Ip

miidiiri
sch. president

ben
1s

kiza
girl
biz

Ip
kadim

woman

ben
1s

cocugu
kid

biz

Ip

pilotu
pilot

ben
1s

sunucuyu
speaker
biz

Ip

cambaz1
clown

ahqt

cook

6

yuttu

to swallow

temsilci
representative
93

aldatti

to cheat

piyanist
pianist
10
korkuttu
to scare

kosucu
runner

11

yuttu

to swallow

miilteci
immigrant
3

yaraladi
to injure

asker
soldier

181
sasirtta

to surprise

sarkict
singer

43

etkiledi

to influence

palyaco
clown

2

korkuttu
to frighten

toprak

sand

379
sinirlendi

to get angry

mektup
letter

240

iiziildi

to get upset

qiglik
screamn
74
giildii

to laugh

irmak
river
49
diigtii
to fall

silah

gun

182

kagti

to run away

hazine
treasury
19
hastaland1
to get sick

sarki
song

224
oksiirdii
to caugh

mahzen
cellar

10

gildii

to laugh

kurudu
to dry

gecikti
to become late

yankiland1
to reverbarate

bulandi
to be corrupted

bozuldu
to be broken

kayboldu
to be lost

yazildi
to be written

yandi
to burn
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17

18

19

20

21

22

23

24%

Bugiin
Today

dovdim
to beat

Gegen ay
Last month

gbtiirdiim
to carry

Diin
Yesterday

cagirdik
to call

Diin akgam
Last night

seyrettim
to watch

Gegen giin
Two days ago

kagirdik
to run away

Bu sabah
This morning

kaybettik
to lose

Gegen ay
Last month

kaydettik
to record

Az dnce
While ago

kokladim
to smell

ben
1s

koyliiyi
villager

ben
1s

gairi
poet
biz
1s

kalfay1
jun. repairman

ben
1s

seyirciyi
spectator
biz

Ip
cocugu
child

biz

Ip
menejeri
meneger
biz

Ip

piyanisti
pianist

ben
1s

dilenciyi
begger

hirsiz

thief

49

sevindirdi

to make happy

yolcu
traveller
159
zehirledi
to poison

usta

chief repairman
165

ezdi

to run over

dansdz

belly dancer
12

kigkirtt

to provoke

hostes
crew

11

sasirtti

to decieve

oyuncu
player

159
eglendirdi
to entertain

miizisyen
musician
27
durdurdu
to stop

baliket
fisherman
48
zehirledi

to poison

bugday
wheat
51

kagti

to run away

yemek
food
1511
6ldi
to die

taksi

taxi

56

susadi

to get thirsty

mag
game

237

oynadi

to play/dance

elmas
diamond
15
bayildi
to faint

oyun
game

463
sakatlandi

to be injured

ses
sound
1113
hastalandi
to get sick

gaz
gas

181
boguldu
to drown

kurudu
to dry

bayatladi
to get old

kaydi
to slide

bitti
to end

parladi
to shine

durakladi
to stop

yankilandi
to reverberate

tutustu
to burn



241

25

26

27

28

29

30

31*

32

Diin
Yesterday

koruduk
to protect

Gegen yil
Last year

kullandim
to use

Bugiin
Today

naklettik
to transport

Diin gece
Last night

optim
to kiss

Diin
Yesterday

destekledik
to support

Gegen yil
Last year

sakladim
to hide

Diin
Yesterday
ittik

to push

Gegen ay
Last month

getirdik
to bring

biz
1p

yonetmeni
rejisor

ben
1s

sekreteri
secretary
biz
1p

yolcuyu
traveller

ben
1s

avukati
attorney
biz

1p

ressami
panter

ben
1s

garsonu
waiter
biz

1p
memuru
staff

biz

1p

savelyl
prosecutor

sanatcl
artist
219
korkuttu
to scare

ajan

spy

11
yaraladi
to injure

asker
soldier
181
korkuttu
to scare

kiz

girl

1088
kigkirtt

to provoke

yazar
writer

312

etkiledi

to influence

casus
spy

7
susturdu
to silence

polis

police

278

ezdi

to run over

avukat
lawyer

65

parcaladi

to torn apart

orman
forest
217
gildi

to laugh

bicak
knife
100
agladi
to cry

otobiis
bus

213
uyudu
to sleep

bayrak

flag

55

kagt1

to run away

kanun

law

185
rahatsizlandi
to feel bad

para
money
1046
konustu
to talk

kamyon
truck

84

iglidi

to get cold

bomba
bomb

50

bunadi

to get old

yandi
to burn

kirilda
to breake

devrildi
to side down

dalgalandi
to wave

reddedildi
to be rejected

kayboldu
to get lost

yandi
to burn

patladi
to explode



242

33

34

35%*

36

37

38

39

40

Gecgen yil
Last month

savundum
to defend

Diin akgam
Last night

sectik
to choose

Bu sabah
This morning

tuttum
to hold

Diin akgam
Last night

yikadim
to wash

Bu sabah
This morning

attik
to throw

Bugiin
Today

belirledik

to select/detect

Gegen ay
Last month

cikardik

to fire/take out

Gegen ay
Last month

diigiirdim
to drop

ben
1s

adam
man
biz

Ip

hostesi
hostess

ben

1s
goforii
driver

ben
1s

bebegi
baby

biz

Ip
sekreteri
secretary
biz

Ip

elciyi
representative
biz

Ip

adam
man

ben
1s

hemsgireyi
nurse

samk
criminal

33

bunaltt1

to frustrate

pilot

pilot

51

sikta

to tighten

polis

police

278

gildiirdii

to make laugh

cocuk
child
2326
korkuttu
to scare

memur
staff
191
bayiltti
to faint

bagkan
president
269
sagirtti

to surprise

isci
worker
192
zehirledi

to poison

cocuk
kid
2326
cizdi

to draw

sehir
town
370
konustu
to speak

elbise
cloth
120
geldi

to come

canta
bag
108
agladi
to cry

araba
car

422
bagird:
to shout

tas

stone

275
gecikti

to get late

maden

mine

34

sinirlendi

to get nervous

petrol
petrol

150

iiglidi

to get cold

kalem

pen

142
kayboldu
to get lost

kiigldi
to get smaller

kirista
to wrinkle

kayboldu
to get lost

devrildi
to fall aside

yarildi
to breake

okt
to collapse

bulundu
to be found

kinlda
to be broken



243

41

42

43

44

45

46

47

48

Gecgen giin
Two days ago

salladik
to swing

Bu sabah
This morning

aradim
to look for

Diin
Yesterday

astik
to hang

Bu sabah
This morning

cevapladik
to answer

Diin akgam
Last night

bekledim
to wait for

Gegen ay
Last month

tagidik
to carry

Diin
Yesterday

buldum
to find

Gecgen yil
Last month

ayarladik
to arrange

biz
1p

kiza
girl

ben
1s

yargict
jufge

biz

Ip
mahkumu
criminal
biz

Ip

saticLyl
seller

ben
1s

ciragl
assistant
biz

Ip

miihendisi
engineer

ben
1s

yolcuyu
traveller
biz
Ip

hademeyi
school master

cocuk

kid

2326
sakatladi

to get injured

avukat
attorney
65

sasirtty

to surprise

kadin
woman
1898

sikt1

to frustrate

miisteri
customer
37
susturdu
to silence

kapici

house master
21

ezdi

to run over

asker
soldier
181
yaraladi
to injure

gofor

driver

106

sevindirdi

to make happy

Ogretmen
teacher

311
eglendirdi
to entertain

besik
cradle
19
kostu
to run

define
treasure
6

kostu

to run

halat

rope

5
hastaland1
to get sick

mektup
letter
240
bayildi
to faint

otobiis
bus
213
oldii
to die

silah
gun

182
vuruldu
to be hit

kolye
necklace
19
kayboldu
to get lost

konser
concert

88

yoruldu

to get tired

devrildi
to fall aside

kayboldu
to get lost

koptu
to break

geldi
to come

sarsildi
to shake

bozuldu
to be broken

kayboldu
to get lost

planland:
to plan



244

49

50

o1

52*

53

o4

55

56

Diin gece
Last night

eledik
to filter

Az once
While ago

gonderdim
to send

Diin gece
Last night

duydum
to hear

Az once
While ago

gectim
to pass by

Gegen giin
Two days ago

gizledik
to hide

Gegen yil
Last year

gémdiik
to bury

Diin akgam
Last night

dinledim
to listen

Diin gece
Last night

gbrdiim
to see

biz
1p

sarkiciyt
singer

ben
1s

tutukluyu
prisoner

ben
1s

adam
man

ben
1s

balik¢iyt
fisherman

biz
1p

miilteciyi
immigrant

biz
1p

kaptam
captain

ben
1s

gitaristi
guitarist

ben
1s

qiragn

jun. repairman

piyanist
pianist

10

yuttu

to swallow

polis
police
278
aldatti
to cheat

sarkici
singer

43
korkuttu
to scare

yiiziici
swimmer
2

yuttu

to swallow

casus
Spy

7
yaraladi
to injure

denizci
seaman
27
sasirtta
to amaze

sair

poet

125

etkiledi

to influence

kasap
butcher
28
korkuttu
to scare

kum
sand

75
esnedi
to yawn

mesaj
message
158
kostu

to run

ses
voice

1113
tiziildi

to get upse

deniz

sea

509
boguldu
to drawn

tiifek

rifle

24

kagirildi

to be taken away

sandik
box

17
kayboldu
to get lost

radyo

radio

140

ofkelendi

to get frustrated

balta

axel

13

sakatlandi

to get injured

kayd1
to slide

geldi
to come

yankilandi
to reverberate

duruldu
to calm

bulundu
to be found

kirildh
to be broken

satild1
to be sold

kirilda
to be broken



245

o7

o8

59

60

61

62

63

64%*

Diin
Yesterday

dovdim
to beat

Az once
While ago

gbtiirdiim
to take with

Gegen giin
Some tme ago

cagirdim
to call

Diin sabah

Yesterday morn.

seyrettim
to watch

Bugiin
Today

kagirdik
to take away

Bu sabah
This morning

kaybettim
to lose

Bugiin
Today

kaydettik
to record

Gegen giin
Some time ago

kokladim
to smell

ben
1s

ciftciyi
farmer

ben
1s

hemsgireyi
nurse

ben
1s

postactyl
postman

ben
1s

boksorii
bokser
biz

1p

tiiccarl
salesman

ben
1s

kalfay1

j- repairman
biz

1p

sarkiciyl
singer

ben
1s

bebegi
baby

memur

staff

191

sevindirdi

to make happy

doktor
doctor
523
korkuttu
to scare

tamirci
repairman
16

ezdi

to run over

ressam
painter

53
kigkartt

to provoke

bankaci
banker

16

sasirtty

to surprise

usta
repairmen
165
eglendirdi
to entertain

kemanci
violinist
3
durdurdu
to stop

kéyli
peasant
102
zehirledi

to poison

misir
guest

41
hastalandi
to get sick

ilag
medicine
233

geldi

to come

ambiilans
ambulans
30

bayildi

to faint

kavga

fight

99

yoruldu

to get tired

heykel
statue
69
bayildi
to faint

kitap
book
816
disti
to fall

sarki

song

224
hastalandi
to get sick

cicek
flower
177
agladi
to cry

ekildi
to be planted

bitti
to finish

devrildi
to fall aside

baglad:
to start

kirilda
to break

kayboldu
to get lost

bestelendi
to be composed

soldu
to dry



246

65

66

67

63

69

70

71*

72

Bu sabah
This morning

koruduk
to protect

Gegen ay
Last month

kullandik
to use

Diin
Yesterday

naklettik
to transfer

Diin akgam
Last night

optim
to kiss

Gegen yil
Last year

destekledik
to support

Gegen giin
While ago

sakladik
to hide

Diin akgam
Last night

ittik
to push

Gegen giin
Two days ago

getirdim
to take with

biz

1p
avukati
lawyer

biz

Ip
tamirciyi
repairmen
biz

Ip

hastay1
patient

ben
1s

doktoru
doctor
biz

Ip
isciyi
worer
biz

Ip
hirsiza
thief
biz

1p

hostesi
hostess

ben
1s

stajyeri
prac. student

hakim
judge
100
korkuttu
to scare

asistan
assistant
22
yaraladi
to injure

hemsgire
nurse

33
korkuttu
to scare

dansoz
danser

12

kigkirtt

to provoke

ogrenci
stuent
407
etkiledi
to affect

kuyumcu
goldsmith
15
susturdu
to silence

yolcu
traveller
154

ezdi

to run over

teknisyen
tecnician

13

parcaladi

to tear apart

banka,
bank
643
kagt1

to run away

keser
hammer

1

yoruldu

to get tired

paket
pack
128
diigtii
to fall

mektup
letter
240
bayildi
to faint

anlagma
agreement
56
kayboldu
to get lost

yiiziik
ring

50
kacirild:

to be kidnapped

araba

car

422

sinirlendi

to get nervous

makine
machine
239
yoruldu

to get tired

coktia
to collapse

kayboldu
to get lost

kayboldu
to get lost

geldi
to come

imzalandi
to be signed

calindi
to be stolen

bozuldu
to be broken

bozuldu
to be broken



247

73

74

5%

76

s

78

79

80

Diin
Yesterday

savundum
to defend

Diin
Yesterday

sectik
to select

Diin sabah
Yesterday morning

tuttum
to hold

Diin sabah
Yesterday morning

yikadik
to wash

Gegen ay
Last month

attim
to fire/throw away

Diin
Yesterday

belirledik
to detect

Gegen yil
Last year

cikardik
to get rid of

Gecgen giin
Two day ago

diigtirdiim
to drop

ben
1s

dansciy1
danser
biz

Ip

oyuncuyu
player

ben
1s

koyliiyt
villager
biz
Ip

hastay1
patient

ben
1s

ahciyt
cook
biz

Ip
hakemi
refree
biz

Ip

madenciyi
miner

ben
1s

kaleciyi
goalkeeper

yazar
writer

312
bunaltti

to frustrate

kaptan
captain

59

sikt1

to frustrate

bekci

guard

33

giildiirdii

to make laugh

kiz

girl

1088
korkuttu
to scare

hizmetci
server
28
bayiltti
to faint

gozetmen
inspector
23

sasirtta

to surprise

gorevli
personel
117
zehirledi

to poison

oyuncu
player
159
yaraladi
to wound

kale
castle
72
oldi
to die

forma,
uniform
17
hastalandi
to get sick

bisiklet
bicycle

64

sinirlendi

to get nervous

cargaf

cloth

21

korktu

to be scared

¢Op

trash

126
hastalandi
to get sick

kopya
copy

36
ayrildi
to leave

kémiir
coal

44

geldi

to come

sise

bottle

117
sakatlandi

to be injured

coktii
to collapse

yirtildi
to be torn

kaydi
to slide

kayboldu
to get lost

toplandi
to be gethered

bulundu
to be found

tiiketildi
to be consumed

kinlda
to be broken






Appendix B

Experimental stimuli used in Experiment 3. Translations of the 18 verbs are given
below. The adverbials are the same adverbials used in Experiment 1 and 2, so they
will not be repeated here. Translations of the nouns are provided in the list showing
experimental sets under each noun.

The frequencies (f) of the nouns are also provided accordingly, under the noun.
Frequencies show the number of occurences in the 1 million word corpus provided
by Goz (2003).

The translations and the frequencies of the active and experiencer verbs are as follows:

Active verbs: baylttr (caused to faint) (4), destekledi (supported) (98), durdurdu
(stopped) (50), engelledi (prevented) (159), korudu (protected) (341), kiskurtts (pro-
voked) (15), sakatlads (injured) (4), susturdu (silenced) (15), and zehirledi (poisoned)

(7).

Object-experiencer verbs: bezdirdi (annoyed) (7), biktirdz (bored) (1), bunaltts (frus-
trated) (10), cezbetti (pleased) (6), costurdu (enthused) (6), dertlendirdi (made sor-
rowful) (4), hislendirdi (made emotional) (only hissettirmek (to make feel) was avail-
able in the counts: 25), sagrtts (surprised) (41), and usandsrds (sickened /frustrated)

(1).
The presentation of the material in each set will be as follows:

Set No. Adverb Active Verb Experiencer Verb
Inanim. NP Anim. NP1  Anim. NP2
Translations of the NPs
f of the NPs



250

01

02

03

04

05

06

07

08

09

10

Diin
dayak
beating
76

Diin gece
piyango
lottery

3

Gegen ay
ameliyat
operation
109

Gecgen giin
hastahane
hospital
209

Gecgen yil
dava

case

151

Diin akgam
ferman
decree

24

Bu sabah
yayin
broadcasting
197

Gegen ay
sergi
exhibition
71

Gecgen yil
mafya
mafia

22

Diin sabah
ilag
medicine
233

bayiltt
kiz

girl
1088

bayiltt1
sef
chief
70

bayiltt1
hekim
judge
37

bayiltt1
teknisyen
technician
13

destekledi
sanmk

suspected
33

destekledi
vezir
vizir

10

destekledi
seyirci
spectator
85

destekledi
ressam
painter

53

durdurdu
miihendis
engineer
108

durdurdu
atlet
athlete
18

biktirda
adam
man
1169

costurdu
amele
worker

3

usandirdi
hemsgire
nurse

33

usandirdi
doktor
doctor
523

bezdirdi
avukat
attorney
65

bunaltti
asker
soldier
181

costurdu
spiker
announcer

7

hislendirdi
gitarist
guitarist

2

bezdirdi
patron
boss

102

costurdu
Ogrenci
student
407



251

11

12

13

14

15

16

17

18

19

20

Gegen ay
sendika,
trade union

47

Diin
tabela
signboard
29

Gegen giin
iskence
torture

67

Diin akgam
sis

smoke

26

Gegen ay
yasa

law

233

Diin
firtina,
storm
84

Gegen giin
banka
bank

643

Gegen yil
mahkeme
court

155

Gegen ay
yasa

law

233

Diin sabah
yelek
vest

13

durdurdu
isci

work

192

durdurdu
stirtici
driver
200

engelledi
tutuklu
arrested
8

engelledi
gofor
driver
106

engelledi
sporcu
sportsman
91

engelledi
denizci
sailor

27

korudu
emlakct
real estate man

8

korudu
savcl

public prosecutor
44

korudu
vatandas
citizen
212

korudu
avel
hunter
25

usandirdi
terzi
tailor

21

sasirtty
polis
police
278

bezdirdi
kadin
woman

1898

bunaltt1
muavin

co-driver
12

biktird:
hakem
refree
51

hislendirdi
miihendis
engineer
108

bunaltt1
veznedar

cashier
10

bunaltt1
yarglc
jufge

39

biktird:
bakan
minister
211

cezbetti
bekci
guard
33



252

21

22

23

24

25

26

27

28

29

30

Gecgen giin
makale
article

35

Diin
tiirkii
folk song
79

Gegen giin
yazl
writing

o979

Bu sabah
mesaj
message
158

Gegen ay
yiik

load

147

Din
traktor
tractor

9

Gegen giin
tir

truck

11

Diin gece
otobiis
bus

213

Diin akgam
kiifiir
curse

36

Diin sabah
haber
news

598

kigkirtt
filozof

philosopher
32

kigkirtta
sarkici
singer
43

kigkirtta
sanatci
artist
219

kigkirtti
casus

spy
7

sakatladi
hamal

porter
10

sakatladi
ciftci
farmer
28

sakatladi
cocuk
kid

2326

sakatladi
yolcu
traveller
154

susturdu
futbolcu
soccerplayer
83

susturdu
adam
man
1169

dertlendirdi
editor
editor

14

dertlendirdi
seyirci
spectator
85

hislendirdi
gazeteci
journalist
208

sasirtti
katil
murderer

68

biktird:
isci
worker
192

cezbetti
aga
landowner
51

cezbetti
memur
officer
191

usandirdi
gofor
driver
106

bezdirdi

muhabir

correspondent

27

dertlendirdi
piyanist
pianist

10



31

32

33

34

35

36

37

38

39

40

Gecgen giin
bicak
knife

100

Diin gece
masal
story

97

Gegen ay
gerbet
sherbet
14

Diin
icki
drink
141

Diin akgam
gesme
fountain

27

Gecgen giin
sarap
wine

169

Bu sabah
teklif
proposal
98

Diin
fatura
invoice
114

Gegen ay
haber
news

598

Diin akgam
miijde
surprise

15

susturdu
kapici
doorman
21

susturdu
cocuk
kid

2326

zehirledi
kadin
woman

1898

zehirledi
bakkal
store

54

zehirledi
koylii
villager
102

zehirledi
artist
artist

13

bayiltt1
sair
poet
125

bayiltt1
amir
head
24

bayiltt
manken
model
58

bayiltt
hizmetci
servant

28

sagirtty
¢opci
garbage collector

5

sasirtty
kiz

girl
1088

cezbetti
kemanci
violinist

3

cogturdu
cirak
assistant
27

dertlendirdi
muhtar
village head
64

hislendirdi
senarist
scenarist

5

cogturdu
doktor
doctor
523

dertlendirdi
gaycl

tea maker

9

dertlendirdi
modaci

fashion designer
8

hislendirdi
bahgivan
gardener

7



254

41

42

43

44

45

46

47

48

49

50

Gecgen yil
ofis

office

67

Gegen giin
okul
school

565

Gegen ay
hastahane
hospital
209

Diin sabah
firma
firm

304

Diin akgam
emir
command
142

Diin
sikayet
complaint
120

Gegen giin
151k

light

476

Diin akgam
poster
poster

8

Gecgen giin
sel

flood

37

Bu sabah
kayalik

rocky
26

destekledi
sekreter

secretary
82

destekledi
cocuk
child

2326

destekledi
cerrah
operator
9

destekledi
yiiziicl
swimmer
2

durdurdu
asker
soldier
181

durdurdu
Ogretmen
teacher
311

durdurdu
boyaci
paintman
4

durdurdu
oyuncu
player
159

engelledi
koyli
villager
102

engelledi
yolcu
traveller
154

biktird:
postaci

postman
16

dertlendirdi
ogrenci
student

407

usandirdi
hasta
patient
370

sasirtty

vekil
representative
21

bezdirdi
subay
officer
31

bunaltt
hademe

school personel
4

cezbetti
ressam
painter
53

hislendirdi
senarist
scenarist

5

bunaltt1
muhtar
village head
64

cezbetti
denizci
seaman

27



253

51

52

53

54

95

o6

o7

o8

59

60

Diin sabah
yagmur
rain

160

Gegen yil
glimriik
custom
47

Gegen ay
mahalle
street
273

Gegen yil
devlet
nation
902

Diin
hiikiimet
government

304

Diin akgam
girket
company

558

Diin gece
mahkeme
court

155

Gegen ay
radyo
radio

140

Diin gece
kiifiar
curse

36

Bu sabah
anons
announcement
16

engelledi
adam
man
1169

engelledi
turist
tourist
67

korudu
kiz

girl
1088

korudu
atlet
athlete
18

korudu
yurttas
citizen

33

korudu
iscl
worker
192

kigkirtta
savcl

prosecutor
44

kigkirtta
vatandag
citizen

212
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