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University of Pittsburgh, 2017

Japanese reflexives have long been a focus in Japanese linguistics. Early work by Kuroda (1965),
Kuno (1977), and recent work by Oshima (2002) and Nishigauchi (2014) drew attention to the
number of syntactic, semantic, and discourse-related properties that are attributed to zibun and
other Japanese reflexives (see Kuroda for c-command relations, Kuno for empathetic logophor,
Oshima for de se interpretations, and Nishigauchi for point of view). Embedded in all the
research is Chomsky’s (1981, 1986) seminal work on Government and Binding, in which
Binding Principle A states that anaphors must have a co-indexed and c-commanding antecedent
noun phrase within their governing category. Later, the principles of movement at LF (Cole,
Hermon, & Sung, 1990; Cole & Sung, 1994) successfully captured the ability for
monomorphemic reflexives to bind with an antecedent ‘outside’ of their governing clause, if that
clause was based on the original analysis of English. However, questions still remain as to who
the correct potential antecedent of the reflexive is, especially when there are multiple
grammatically possible antecedents in Japanese. Related to this issue is the question of how
second language (L2) learners acquire the abstract properties of Japanese reflexives.

This dissertation investigates how native speakers (L1) of Japanese link reflexives to their
antecedents through experimental research on specific sets of anaphoric pronouns — zibun, zibun-
zisin, kare-zisin, and kanozyo-zisin. The dissertation also examines how L2 learners acquire these
properties in Japanese. Although it is well known that co-reference with these reflexives can be
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ambiguous (Aikawa, 2002), | analyze how L1 Japanese speakers successfully construct
anaphoric relations among determiner phrases and resolve ambiguity through an analysis of case
and the argument structure of the verb. The interaction between case and the predicate in
reflexive-antecedent binding, to my knowledge, has not been thoroughly addressed in the
literature to date, and this point is the innovative focus of my dissertation. Further, | expand the
scope of reflexives to all reflexive forms in Japanese, and cross-linguistically analyze acquisition

between typologically related (e.g., Korean) and unrelated (e.g., Chinese) languages.
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1.0 INTRODUCTION

The theory of Principles and Parameters (Chomsky, 1981; 1986) posits that all languages have a
set of universal constraints and abstract properties that are provided by some species-specific and
language-specific endowment. One goal of linguistics in this paradigm is to uncover what is
comprised in the cognitive capacity. Within this approach, an important aspect is the study of the
typology of determiner phrases (DPs) and a native language (L1) speaker’s ability to link
reflexives to their correct antecedents. The ability for L1 speakers to correctly interpret anaphora
and reflexivity is understood to be acquired through “innate principles and parameters that guide
the child during acquisition of his or her target language” (Hirakawa, 1990, p. 60-61). That is,
the parameters, which includes reciprocals and reflexives, that are set in the L1 by positive
evidence allow L1 speakers to determine the constraints on grammaticality and interpretation of
anaphors. Much of the research within this domain has been based on the Principles and
Parameters framework, as it is now well known that the properties that govern anaphora and
reflexivity vary across different languages. Thus, a formal theoretical approach as a foundation is
necessary for analyses of syntactic phenomena that are non-adjacent and recognized to be
covertly local in nature, as is the case with anaphora and reflexivity.

The Principles and Parameters approach has also been widely applied to second language
(L2) acquisition of binding, with the main objective being whether L2 learners can reset their

parameters appropriately to the target language. Within this objective, the research in L2 binding



has mainly involved one pair of languages (L1 or L2) permitting both local and long distance
(LD) binding, and the other that only permits local binding (e.g., Hirakawa, 1990; Jiang, 2009;
White, Bruhn-Garavito, Kawasaki, Pater, & Prévost, 1997). These studies focused on how the L1
plays a role in L2 binding, based on the notion that L1-L2 transfer effects usually surface when
L2 binding properties differ from those in the L1 grammar. Such transfer effects have been
confirmed in various studies in the field (e.g., Hirakawa, 1990; Kim, Montrul, & Yoon, 2009),
but evidence also exists that advanced level learners were able to more accurately identify the
correct antecedent of a reflexive in the L2 once syntactic properties of the reflexive were
acquired (e.g., Thomas, 1995; Yoshimura, Nakayama, Sawasaki, Fujimori, & Kahraman, 2013).
Other studies have also found evidence that contradicts certain proposals regarding grammatical
prerequisites of binding in Japanese, such as binding zibun (‘self” in Japanese) to an object (e.g.,
Oshima, 2006), which should be blocked based on the subject-hood condition ascribed to zibun
and the principles of movement at logical form (LF) (Cole & Sung, 1994). The correct
interpretation of the domain restrictions of Japanese reflexives, such as subject orientation and
locality constraints, are crucial to how reflexives in Japanese bind with their correct antecedents.

Though the research on Japanese reflexives has a long history, most of the work has
focused on zibun, and not as much on the other reflexives — zibun-zisin (‘self-self”), kare-zisin
(‘he-self’), and kanozyo-zisin (‘she-self’). A few studies are available that cross-linguistically
analyze L1 and L2 processing of zibun, but very little research has investigated the entire
reflexive paradigm in Japanese (exceptions include Katada, 1991; Kishida, 2011), and even less
(or possibly none, at least to my knowledge) exists in L2 acquisition of zibun-zisin, kare-zisin,
and kanozyo-zisin. Furthermore, the previous research has overlooked the possibility that case

particles in Japanese play a role in co-reference interpretation when more than one antecedent is



grammatically possible, and how L1 speakers and L2 learners construct representations between
DPs and reflexives before having access to the argument structure requirements of the verb as is
the case in Japanese and other head-final languages. The interaction between case and the
predicate in reflexive-antecedent binding is also one of the innovative foci of this dissertation.
Through this analysis, | hypothesize that parsing in Japanese involves a mechanism called Case
Information Access (CIA) Processing.

This dissertation closely examines how L1 speakers link the reflexives zibun, zibun-zisin,
kare-zisin, and kanozyo-zisin (kare/kanozyo-zisin hereafter when both are mentioned) to their
antecedents, and whether L2 learners of Japanese, whose L1s are Mandarin Chinese (Chinese
hereafter) and Korean, are able to acquire the binding properties of Japanese. Within the L1 and
L2 studies, | examine the influence of case and the predicate in binding accuracy, whether L1
speakers and L2 learners follow the proposed subject-hood conditions and locality constraints
that are ascribed to certain Japanese reflexives, and how they process ambiguity. Therefore, this
dissertation is divided into two sections: 1) interpretation of reflexives by L1 Japanese, and 2) L2
acquisition of Japanese reflexives. In order to investigate these topics, a truth-value judgment
task was developed and conducted in both off-line and on-line formats. Whereas off-line tasks
are useful in assessing the interpretation of sentences, on-line experimental techniques provide
opportunities for more in depth analysis on how L1 speakers and L2 learners process ambiguity,
such as identifying a critical word effect. In addition, a picture description task was conducted to
analyze how L1 speakers and L2 learners used reflexives to describe certain situations in a free
production format.

Each section will include a literature review, followed by an outline of the methodology,

the data, and a discussion of the results. In the L1 Japanese section, beginning with Chapter 2,



the literature review will mainly focus on Japanese reflexives, the argument structure of the verb
in Japanese, the relevance of case, and L1 sentence processing. First, more information about
binding theory and Japanese reflexives will be presented. Next, the Japanese reflexive paradigm
will be outlined. A large portion of this section will address the misconception that zibun, zibun-
zisin, and kare/kanozyo-zisin share similar binding properties, which will be thoroughly detailed.
Third, the argument structure of the verb and case in Japanese will be presented. The research on
Japanese sentence processing will also be presented in this section, leading to the proposition of
the CIA Processing hypothesis. A review of self-paced reading methodology is also presented
here in relation to the studies conducted for the experiments. In Chapter 3, the research questions
and methodologies of the experiments are outlined. The data and discussion of the results are in
Chapters 4 and 5.

In the L2 Japanese section, beginning with Chapter 6, the literature review will focus on
L2 acquisition of Japanese reflexives and L2 Japanese sentence processing. Chapter 7 will
outline the research questions and review the methodologies of the experiments that were used in
the L1 Japanese study. The data and discussion of the results follow in Chapters 8 and 9. Finally,
Chapter 10 provides an overall discussion, conclusions, limitations, and the scope of future

research.



2.0 L1 JAPANESE LITERATURE REVIEW

This chapter presents a literature review of the system of Japanese reflexives, the relevance of
case and argument structure of the verb in incremental processing, and sentence processing of
Japanese in the L1 context. First, a review of binding theory will be presented.

According to Binding Principle A,* anaphors must have a co-indexed and c-commanding
antecedent noun phrase (e.g., Chomsky, 1981, 1986; Pollard & Sag, 1992) and the antecedent
must be “within a certain range of syntactic structure, defined as the governing category”
(Broselow & Finer, 1991, p. 49). One of the central issues of binding theory has been clearly
defining the conditions through which an anaphor is bound to an antecedent. For example,
consider the following sentences:

1. Johnj believes himself;.

2. John; believes that Jimx admires himselfs.

3. John; believes that Jimx admires himself.

Sentence (1) is grammatical because ‘himself’ is bound in its binding domain and c-
commanded by the DP governing ‘John.” Sentence (2) is ungrammatical because ‘himself” is co-

indexed with ‘John,” and although c-commanded by and co-indexed with ‘John,” the DP ‘John’

1 Binding Principle B states: a pronoun must be free in its binding domain; Binding Principle C

states: an r-expressions must be free (Chomsky, 1986).



IS not in the correct governing category in English, which is the embedded clause. However, (3)
is grammatical as ‘himself” is locally bound by ‘Jim.” This locality constraint that is ascribed to
anaphors in English (White, Bruhn-Garavito, Kawasaki, Pater, & Prévost 1997) is one of several
central concepts of Binding Principles that have thus far been generally acknowledged in the
field (see Culicover & Jackendoff, 1995; Jackendoff, 1992, for some issues).

However, the definition of governing categories can be language dependent, and it has
been well established that reflexives can co-index with antecedents that are outside of what
would be their governing category if governing categories were the same across all languages
(e.g., Manzini & Wexler, 1987). For example, sentence (2) would be grammatical in Japanese as
zibun can participate in LD binding. Note that it has been proposed that this sentence remains
ungrammatical with zibun-zisin or kare-zisin, as these two reflexives cannot take an LD
antecedent, properties of which will be elaborated in the following section.

Thus, certain binding conditions are not only different from the grammatical restrictions
of English, but also within the Japanese language. Such differences have led to extensive
research in the field, not only on Japanese but also on other typologically related (Korean) and

unrelated (Chinese) East Asian languages.

21 THE SYSTEM OF JAPANESE REFLEXIVES

The system of Japanese reflexives involves multiple items and has a historical development
based on contact with Chinese, English, and the influence of translation. While some terms have
become archaic and rarely used, zibun, zibun-zisin, and kare/kanozyo-zisin are still frequently

used today. This chapter begins with a brief overview of the development of Japanese reflexives.



Based on the reflexive classification system by Faltz (1977),2 Noguchi (2015) organizes
Japanese reflexives as the following in (4):3
4. a.Pronominal: zibun, ziko, mizukara, onore, ware
b. Adjunct (emphatic): zisin
c. Compound: zibun-zisin
d. Head (body-part): mi, karada, kokoro, kosi, atama

e. Affixal: zi-, ziko-
.
The forms that have zi (H) kanji (zibun, zisin, etc.) were originally borrowed from the
Chinese language, while the other items (mizukara, onore, etc.) are native Japanese words. Zi on

TR A
its own means ‘self,” but is generally compounded with other kanji, such as zibun (H 43), ziko

t Z CLA
(E ), and zisin (H £).* Reflexive forms of Chinese origin began to make their way to Japan in

2 Faltz proposed that cross-linguistically reflexives are marked either by the DP or by verbal

2 13

affixation. DP-reflexives are also known as ‘“head reflexives,” “adjunct reflexives,” or
“pronominal reflexives.” Verbal reflexives consist of intransitive verbs, transitive verbs, or clitics.
See Faltz (1977) for more detail on reflexive classifications.

% The items in (d) are the only terms that do not have a direct translation of ‘self’: mi

(oneself/one’s body), karada (body), kokoro (soul), kosi (waist), atama (head).

* When zi is used alone, it is read by the kunyomi (native Japanese reading) of the kanji, mizuka-
TP . i
ra ( H ©). Note that there are two ways to read kanji in Japanese: on’yomi is closer to the

Chinese pronunciation of kanji characters, and kun yomi.



the Late Middle Japanese period (1200-1600).° The Nihon Kokugo Daiziten (known as the
largest dictionary of Japanese) notes that ziko arrived in the early- to mid-13" century, followed
by zisin, and then zibun during the mid-15" century (Noguchi, 2015). The original purpose of
zisin was to be used as an emphatic (a function that still remains today), but zibun was not fully
integrated into the language as a reflexive until the Meiji Period (1868-1912).° Instead, zibun was
originally used mostly as a pronominal or logophor from the 15" to 19" century to complement
ziko, which was the widely used reflexive form during that time period. However, by the Meiji
Period, zibun had become the standard reflexive form over the others that were dominant in the

earlier Japanese periods.’

® The Late Middle Japanese period was a transitional period for the Japanese language, as archaic
terms were phasing out and the language was developing into the modern form (Shibatani, 1990).
5 An excerpt from “The Chronicle of Yoshitsune” (Gikeiki), which was written between the 14"
and 15™ century, exemplifies the usage of -zisin as an emphatic form, adapted from Noguchi
(2015):
a. Yoritomo-zisin susumi-sauraw-eba  toogoku obotukanasi.

Yoritomo-self go-forward-COND east province worry-CONC

“If Yoritomo himself goes forward, the east province will be unstable.”
" As a note, one may question whether Faltz’s (1977) classification is applicable to the range of
reflexives in Japanese. Noguchi (2015) mentions that while the Old and Early Middle Japanese
periods may contradict each other (in fact, Old Japanese shows no reflexive system), later
periods and present day examples show verbal forms replacing nominal forms, a generalization

that follows Faltz’s analysis. Such is the case for compound forms developed in Modern



During the same period when zibun became the standard reflexive form, two additional
terms — kare and kanozyo — re-emerged in the Japanese language as pronouns. While the term
kare had existed in Japanese since the Nara Period (710-784 AD), it was originally used as a
demonstrative rather than a pronoun. With the Meiji Restoration and the influx of Western
languages into Japan, the Japanese language required terminology for the lexical items he and
she that were prevalent in Indo-European languages. As a relatively newer pronoun compared to
the others, some mention that these items, as well as the reflexive pronoun compound forms
kare/kanozyo-zisin, are not frequently used in conversation (Akiyama, 2002; Shirahata, 2007).
However, both forms frequently appear in many written forms, such as newspaper and periodical

articles.®

Japanese, such as ziko-handan (lit. self-judgment) or zi-satu (lit. self-kill, or suicide) Consider
the following examples for body parts (adapted form Noguchi, 2015) that both mean “Hanako is
worrying,” as this exemplifies the shift from nominal (a) to verbal strategies (b):
a. Hanako-ga kokoro-o nayam-ase-teiru.
Hanako-NOM mind-AcC worry-CAUS-IMPF
b. Hanako-ga nayan-deiru.
Hanako-NOM worry-IMPF
8 Shirahata (2007) notes that Japanese children formally learn kare, kanozyo, and the plural

forms by junior high school.



As the emphasis of this dissertation is on reflexive pronouns,® I will focus on the
following four reflexives: zibun ‘self,” which is a simplex morpheme, zibun-zisin ‘self-self,’
which is a complex morpheme of ‘self’ and ‘self,” and kare- and kanozyo-zisin, which is a
compound of the pronominal kare ‘he’ or kanozyo ‘her’ and reflexive ‘self.” The following
examples in (5) shows these reflexives in a simplex sentence, adapted from Aikawa (2002):

5. “Taro blamed (him)self.”

a. Taroj-wa  zibunj-o semeta.
Taroi-TOP  selfi-AcC blamed
b. Taroi-wa  zibun-zisini-0 semeta.
Taro;-TOP  self-selfi-AcC blamed
c. Taroi-wa kare-zisini-o semeta.l?
Taroj-TOP he-selfi-AcC  blamed
All three sentences (5a, 5b, and 5c) translate to mean “Taro blamed himself,” where

“himself” is correctly co-indexed with Taro as predicted by Binding Principle A; however,

° Noguchi (2015) mentions that reflexive forms, such as ziko- and zi-, are able to prefix lexical
items other than reflexive-marked predicate (e.g., karada ‘body’).

10 Note that kanozyo-zisin would be ungrammatical here because there would be a gender
mismatch; the subject would have to be female, such as ‘Hanako.” However, the ungrammatical
interpretations of (6) and (7) may be acceptable in certain dialects, such as the Kansai dialect,
which uses zibun as a first, second, and third person pronoun. This function of reflexives in
Japanese is not explored here in the literature review, but may be revisited in the discussion if the

experimental results show otherwise.
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crucial to the overall analysis are the contrastive binding properties and constraints ascribed to

each reflexive that are revealed in more complex structures. For example, consider the following

multi-clausal sentences in (6) and mono-clausal sentences in (7):

6.

“John said [that Mike criticized (him)self]”

a. Johnij-wa
Johnj-TopP

b. Johni-wa
Johnj-TopP

c. Johnj-wa

John;-TopP

[Mikex-ga
Mikex-NOM
[Mikex-ga
Mikex-NOM
[Mikex-ga

Mikek-NOM

zibunix-o

selfix-AccC

zibun-zisin=ix-0

self«-ACC

kare-zisin=ik-0

self«k-ACC

hihansita-to]
criticized-comp
hihansita-to]
criticized-COMP
hihansita-to]

criticized-compP

itta.

said

itta.

said

itta.

said

7. “John showed Mike a photograph of (him)self.”!

a. Johni-wa  Mikek-ni zibunis«-no syasin-o misete-ageta.
Johni-ToP Mikex-DAT  selfik -GEN photograph-Acc show-gave
b. Johni-wa  Mikek-ni zibun-zisini=-no syasin-o misete-ageta.
Johni-ToP  Mikex-DAT  selfik -GEN photograph-Acc show-gave
c. Johni-wa  Mikek-ni kare-zisinix-no  syasin-o misete-ageta.
Johni-ToP Mikex-DAT  selfix -GEN photograph-Acc show-gave

First, in sentence (6a), zibun can bind with either the local (embedded) or LD (matrix)

subject, and without a definite contextual indication, this sentence is globally ambiguous in

11 Although this sentence may seem unambiguous in English, as ‘John’ is the preferred
antecedent of ‘himself,” binding with ‘Mike’ is possible from contexts that designate ‘John’ as,

for example, a photographer.

11



Japanese. However, in sentence (7a), zibun under formal syntactic rules can only bind with
‘John’ and not with ‘Mike,” because the antecedent of zibun cannot refer to an object (Katada,
1991; White et al., 1997; but see Hara, 2001; Kitagawa, 1981; Oshima, 2006, for other object
binding examples); i.e., zibun is a subject-oriented reflexive.

In turn, sentences (6b) and (6¢) are unambiguous with zibun-zisin and kare-zisin, because,
unlike zibun, these two reflexives cannot bind to an LD antecedent (Aikawa, 2002; Katada, 1988,
1991; Nakamura, 1987); i.e., they can only participate in local binding. Therefore, ‘Mike’ is the
only possible antecedent of zibun-zisin and kare-zisin in (6b) and (6c). However, sentences (7b)
and (7c) pose different constraints for zibun-zisin and kare-zisin. Zibun-zisin can only bind with
the subject ‘John’ in (7b), but kare-zisin in (7c) can also refer to the object ‘Mike.” This
difference can be ascribed to the contrast between zibun and kare: zibun is a subject-oriented
reflexive, while kare is not (Aikawa, 2002). Hence, kare-zisin can bind with an object as it does
not contain a zibun component, but zibun-zisin cannot for the opposite reason. Further, kare-zisin
is distinct from the other reflexives in which it contains phi-feature specifications [+3™ person,
+singular, +male], while the other two reflexives do not.*? Thus, while some sentences with
anaphoric elements in Japanese are straightforward, the majority of them remain ambiguous.
Table 1 summarizes some of the properties and constraints of zibun, zibun-zisin, and

kare/kanozyo-zisin:

12 These specifications apply similarly to kanozyo-zisin, except for the [+female] feature.
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Table 1. Properties of zibun, zibun-zisin, and kare/kanozyo-zisin

Ontological category Zibun Zibun-zisin  Kare/kanozyo-zisin
C-command requirement Yes Yes Yes
Local binding Yes Yes Yes
LD binding Yes No No
Subject orientation Yes Yes No
Phi-feature specification No No Yes

These constraints can also be characterized by binary (z) feature specifications as shown
in Table 2, forming a hierarchical scale of ambiguity. If we mark ‘Yes’ with a plus and add the
values, we notice that zibun is marked with the most plus-values, followed by zibun-zisin and
kare/kanozyo-zisin. Thus, from this hierarchy, we can infer that zibun is maximally ambiguous
out of the three types of reflexives, followed by zibun-zisin, and kare/kanozyo-zisin, which would

be least ambiguous.

Table 2. Plus-specification scale of zibun, zibun-zisin, kare/kanozyo-zisin

Ontological category Zibun Zibun-zisin  Kare/kanozyo-zisin
Local binding + + +
LD binding + - -
Subject orientation + + -
Ambiguity scale 3 2 1

This hierarchy corresponds well with how ambiguous these reflexives are naturally
perceived. For example, zibun not only has syntactic constraints, but several semantic,
pragmatic, and discourse related theories and properties, such as empathy and logophoricity

13



(e.g., see Hirose, 2002; Kameyama, 1984; Kuno, 1972, 1987; Kuno & Kaburaki, 1977,
Nishigauchi, 2014; Oshima, 2004, 2006; Sells, 1987). For example, empathy is concerned with
how a speaker identifies him/herself with a referent based on a given situation, and also the
position of the speaker in relation to the other referent (Kuno & Kaburaki, 1977). Logophoricity
requires the interlocutor to understand the “logophoric individual” should be someone other than
the speaker based on the thoughts or feelings expressed in the content (Aikawa, 2002). The
definitions of the function of empathic and logophoric zibun in Japanese often overlap with one
another (see Oshima, 2007, for an explanation of the different uses of these properties); however,
a more traditional view of logophoric reflexives is based three requirements: 1) binding is
permitted with non-clause-bounded antecedents; 2) binding is permitted with the object of the
clause; and 3) binding may require some discourse related understanding in order to identify the
correct antecedent.'® Though these properties are often discussed exclusively with zibun and not
as much on the other reflexives, zibun-zisin is also ambiguous as it can occur in the same
syntactic environment with zibun. One main difference between zibun and zibun-zisin is the
locality constraint ascribed to zibun-zisin, and how -zisin distinguishes itself from zibun (see

Mihara & Hiraiwa, 2006, for -zisin as an intensifier).1* Kare/kanozyo-zisin seem to be the least

13 As a note, another approach to this is de se interpretation, for which “when a logophoric
expression is used to refer to the secondary agent, a de se interpretation is induced, or in other
words, it is implied that the ‘original’ utterance/attitude involved the notion of ‘I’ (Oshima,
2007, p. 29.). See Oshima, 2004, 2007, for more detail.

14 Kishida (2011), who refers to the emphatic form of —zisin as an ‘adnominal intensifier’ in her

dissertation, explains that similar intensive forms are available in other languages. For example,
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ambiguous in terms of who the antecedent is, and although it can refer to a subject or an object,
phi-feature specifications provide valuable information to disambiguate such sentences.

Upon this preliminary overview of the binding properties of zibun, zibun-zisin, and
kare/kanozyo-zisin, we understand that the current binding theory may not be adequate to predict
what the antecedents of these reflexives in fact are without specific discourse contexts, given that
all four reflexives, which are all subject to Binding Principle A, have slightly different binding
constraints depending on clause structure. To clarify these binding differences, the principles of

LF movement shows how certain reflexives can bind with an LD antecedent while others do not.

2.1.1 Movement at LF

Within the Principles and Parameters approach and based on early work by Lebeaux (1983), it
has been proposed that all anaphors initially undergo movement from V to INFL (Cole, Hermon,
& Sung, 1990), and move to a position that is c-commanded by a subject (Katada, 1991). Head-
to-head movement (V to INFL) allows monomorphemic reflexives such as zibun, and others
such as caki (in Korean) and ziji (in Chinese), to not only be able to bind with the LD antecedent,
but also block object binding. The ability to move to an LD position is made possible by covert
local movement based on the head movement analysis (Cole and Sung 1994). These proposals

are illustrated in detail with Japanese later in this section.

the German -selbst and Korean -casin function as intensifiers in sich-selbst and caki-casin (both

meaning ‘self-self”). Both forms are similar to the Japanese zibun-zisin.
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There are some discrepancies in how LF movement applies to Japanese. Katada’s (1988,
1991) proposal, which was designed specifically for Japanese reflexives, argued that zibun can
be raised to a higher position outside of the initial binding domain, but movement of zibun out of
the internal structure of zibun-zisin is limited (c.f., Lebeaux, 1983, for reciprocals). This is
because the trace of zibun from zibun-zisin in the embedded clause “must be antecedent
governed by zibun in order to satisfy the Empty Category Principle” (Chomsky, 1981; as cited in
Aikawa, 2002, p. 179). In other words, if zisin was raised to the matrix verb phrase (VP) at LF, it
would no longer be antecedent governed; therefore, zibun-zisin as a whole cannot bind to an LD
antecedent. However, because zibun-zisin still undergoes LF movement, it maintains subject
orientation based on the position of where the reflexive lands after movement.

In terms of kare-zisin, Katada (1988, 1991) argued that it does not undergo movement at
LF because of phi-feature specifications, and instead suggested that kare-zisin remains in situ
(Aikawa, 2002) for interpretation. However, principles of LF that dictate all anaphors raise at LF
— in fact, movement to the local VP position is what “Cole et al. (1990) proposed for
polymorphemic reflexives, which is why such reflexives could be c-commanded by non-
subjects” (Sachs, 2010, p. 120). Thus, this dissertation maintains that kare/kanozyo-zisin moves
to the VP position as suggested by Cole et al. (1990), permitting co-reference with either the
subject or object but only via local binding.

The entire process of local and LD binding and movement at LF can be demonstrated
using sentences (6) and (7) from above. The sentences are presented again (8) and (9) (zibun-

zisin is abbreviated to z-zisin and kare-zisin to k-zisin in (9)):
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8. Johni-wa [Mikek-ga zibunix/zibun-zisinsix/kare-zisin«ix-0 hihansita-to]  itta.
Johni-ToP Mikek-NOM self@)ix-ACC criticized-comp said
“John said [that Mike criticized (him)self]”

9. Johni-wa Mikek-ni  zibunis/z-zisini~/K-zisinik -no syasin-o misete-ageta.
John;-ToP Mikex-DAT  selfixk -GEN photograph-Acc show-gave
“John showed Mike a photograph of (him)self.”

First, in sentence (8), zibun and zibun-zisin move out of the VP position and raise to the T
position within the same binding domain as ‘Mike’ (the embedded/local antecedent). As kare-
zisin moves to the VP position, all three reflexives at this juncture are bound with ‘Mike;’ hence,
‘Mike’ is the antecedent of the reflexives. However, zibun can further move to the T position of
the matrix (or root) clause and complete LD binding with ‘John,” but zibun-zisin and kare-zisin
cannot for the reasons laid out above. In this way, zibun can participate in local and LD binding
without modifying the current Binding Principles, as shown in Figure 1. In addition, LF
movement correctly predicts the antecedents of zibun, zibun-zisin, and kare-zisin in mono-clausal
sentences, such as in (9). Here, initial movements of all three reflexives are similar to (8) — both
zibun and zibun-zisin move to the T position that is within the same binding domain as ‘John,’
and kare-zisin moves to the VP position that is c-commanded by both DPs, ‘John’ and ‘Mike.’ In
this way, zibun and zibun-zisin cannot bind with the object DP ‘Mike,” but kare-zisin can, as

shown in Figure 2.
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The question still remains as to which subject is the correct antecedent for zibun in multi-
clausal sentences and kare/kanozyo-zisin in mono-clausal sentences, but also whether L1
speakers and L2 learners of Japanese ‘know’ the subjecthood conditions and locality constraints
that are ascribed to these reflexives.'® While there are no recent studies, at least to my
knowledge, that experimentally examined subject- and object binding of zibun, two recent
studies by Yoshimura, Nakayama, Shirahata, Sawasaki, & Terao (2012) and Yoshimura et al.
(2013) examined local and LD binding of zibun through truth-value judgment tasks. The results
from both studies showed that L1 Japanese speakers (as a control group) accepted both local and
LD binding at similar rates (93.6% true for local and 94.9% true for LD in Yoshimura et al.,
2012; 94.2% for local and 93.6% for LD in Yoshimura et al., 2013). (Their L1 Chinese-speaking
learners of L2 Japanese participants produced varying results, but they were consistent in
accepting more locally-bound sentences than LD-bound (96.5% true for local and 78.9% true for

LD in Yoshimura et al., 2012; 71.2% for local and 66.7% for LD in Yoshimura et al., 2013).

15 The stimuli for bi- and tri-clausal have almost identical linear structures, such as the following:
a. John-wa [Mike-ga  zibun-no totta syasin-o Mary-ni  miseta-to] itta.
John-TorP [Mike-NOM self-GEN took photograph-AcC Mary-DAT showed-COMP] said
‘John showed Mike self’s photographs.’
b. John-wa [[Mike-ga [zibun-ga totta syasin-o] Mary-ni  miseta-to] itta.
John-ToP [[Mike-NOM [self-NOM took picture-AcC] Mary-DAT showed-CoMP] said
‘John said Mike showed photographs that self took.’
As shown, these two sentences have the exact sentence structures, but because the nominative

marked zibun establishes an additional clause, (a) is bi-clausal and (b) is tri-clausal.
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These empirical results have three important implications for this dissertation: 1) the L1 Japanese
results showed that context should usually disambiguate which antecedent a reflexive links to, 2)
the results from L2 learners, which also included L1 English and L1 Turkish speakers, showed
that as a whole learners were more accurate with local binding as opposed to LD, and 3)
acquisition of LD binding of zibun was difficult regardless of L1 background (acquisition of L2
Japanese reflexives is discussed in detail in Section 6.0 ).

However, Li and Juffs (2017), who examined reflexive-antecedent binding patterns of
zibun by L1 Japanese and L1 Koreans, found that even when context was provided, participants
would reject certain multi-clausal sentences, in particular, those that involved grammatically
local-bound zibun. Using a truth-value judgment task, Li and Juffs (2017) found that certain
case-marked reflexives influenced local or LD binding in both Japanese and Korean.
Statistically, L1 Japanese speakers bound zibun with the local antecedent significantly more than
the LD when the reflexive was marked by the nominative case, but were more accurate with the
LD over the local for dative and accusative case-marked reflexives (no reliable effect was found
for the genitive case-marked reflexives). The L1 Koreans showed statistical significance for LD
binding for accusative, genitive, and dative case-marked reflexives (but not nominative-marked),
and while these patterns contrast with L1 Japanese, the results suggest that L1 speakers of head-
final languages with overt-case marking use case information as important cues when binding.
Further item analyses, though, revealed cross-linguistic variation between Japanese and Korean
was also based on the VP of certain stimuli. This raises the issue of the role of the predicate in

binding.
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2.1.2 The predicate effect in binding

Though the role of the predicate was not an integral part of analysis in Principles and Parameters
(for an approach in which the predicate plays a more central role, see Reinhart and Reuland’s
(1993) theory of reflexivity), there is evidence of the predicate playing a role in grammaticality
and acceptability of certain sentences with anaphoric elements that should not be overlooked.
Haiman (1985) first drew attention to the role of verbs in reflexivization and proposed a
distinction between two types of verbs: “introverted” or “extroverted.” Introverted verbs involve
actions directed toward oneself, and extroverted verbs involve those actions directed toward
others (Konig & Vezzosi, 2009). Haiman (1985) exemplified introverted verbs by actions of
grooming, and suggested that if the source and the goal of an action were of the same entity, the
reflexive is omitted in the clause (e.g., he washed/shaved/showered/ dressed/dried/ (himself*).1
This distinction was later revised as “other” and “non-other” directed verbs (see Konig &
Siemund, 2000; Konig & Vezzosi, 2009)." Konig and Vezzosi (2009) argued that non-other
directed situations typically do not select an anaphoric pronoun, as it is understood that the action
is directed towards oneself, and other directed situations require a reflexive element for

clarification.

181f an instrumental phrase is added, the anaphor becomes required, e.g., “he dried himself with
a towel” or “He shaved himself with an economy razor.”

17 Konig and Siemund (2000) classify verbs that denote grooming, preparing, protecting,
defending, liberating, and being proud/ashamed of as ‘non-other directed’ and violent actions,

emotions, communication, and being jealous/angry/pleased as ‘other directed.’
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However, Japanese presents problems for these distinctions. For example, the verbs ‘to
defend’ and ‘to wash’ are non-other directed and ‘to see’ and ‘to kill’ are other-directed, but in
Japanese, bengosuru (lit. to defend) and miru (lit. to see) can take zibun as a complement, as
shown in sentence (10), but arau (lit. to wash) and korosu (lit. to kill) cannot, as in (11) (adapted
from Noguchi, 2015):18

10. a. John-ga zibun-o bengosita.

John-NoM  self-Acc  defended
“John defended himself.”

b. John-ga zibun-o mita.
John-NOoM  self-AcC  saw
“John saw himself.”

11. a. *John-ga zibun-o aratta.
John-NoM  self-Acc  washed
“John washed himself.”

b. *John-ga zibun-o korosita.
John-NoMm  self-Acc Killed
“John killed himself”

The results from Li and Juffs (2017) also confirmed that this other and non-other directed

classification does not work in Japanese binding. For example, in sentences that involved other-

18 Sentences such as “John-ga zibun-o aratta” (lit. John washed himself) are not acceptable in
Japanese, but can be if modified to “John-ga karada-o aratta” (lit. John washed body) to have the

meaning that “John washed himself.”
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directed situations, the majority of L1 Japanese participants accepted sentences where zibun was
the object of the verb hihansuru (lit. to criticize), but rejected others, such as korosu (lit. to kill).
One explanation for this is because verbs such as korosu (and others such as arau) require
modification of the predicate in a way that directs the action to the correct referent.!® Sentences
that were rejected such as in (12a) could be improved by modifying the predicate as in (12b):

12. a. *Isya-wa heisi-ga zibun-o korosita-to itta.

Doctor-TOP  soldier-NoM  self-AcC kill-comp said
“The doctor said the soldier killed himself.”
b. Isya-wa heisi-ga Zi-satu-o sita-to itta.
Doctor-TOP  soldier-Nom  self-kill-acc  did-comp said
“The doctor said the soldier committed suicide.”

Some argued that this is simply a result of morphosyntactic economy, where simpler
expressions tend to become more favorable over complex ones (i.e., compounding the zi- and
satu (the on’yomi reading of koro-su) morphemes; see Noguchi, 2005; Reuland, 2011).
Nonetheless, in Li and Juffs’s (2017) data, 27.5% (22 out of 80) of the L1 Japanese participants
still accepted sentence (12a), which indicated that some participants considered the literal

meanings of the predicate when interpreting the entire sentence, and accepted a supposed

19 A more plausible explanation for this may be because the idiomatic meaning of “killing
oneself” in Japanese indicates “to not indulge you own (self) desires or feelings, without

exception.”
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ungrammatical sentence with locally-bound zibun.?® Such examples demonstrate that issues
remain in the grammaticality of sentences with locally-bound zibun (Aikawa, 1999).

Whether the predicate plays a role in binding interpretation, though, may also be
dependent on when the parser actually makes co-referencing decisions. There are three possible
points in the sentence where this occurs: a) they select an antecedent upon processing the
reflexive (i.e., the parser makes a local or LD binding decision upon passing the reflexive in the
sentence), b) they select an antecedent upon processing the VP that is within the same clause as
the reflexive (i.e., they pass the reflexive and do not make a co-referencing decision until a VP is
processed), or c) they wait until the end when the parse is complete to select an antecedent (see
Pritchett, 1991, for delayed processing models). The last option seems unlikely, as this strategy
of parsing is taxing in Japanese, and the majority of sentence processing models in Japanese
argue that the parser does not wait until the final VP to build syntactic constructions (Aoshima,
Yoshida, & Phillips, 2009). Thus, the first two are the strategies of parsing Japanese speakers
utilize, and in either process, they must build associations between various DPs and assign theta

roles before processing the entire clause. Hypothetically, this is high-stakes processing, as an

20 Similar patterns were found from dative case-marked zibun, such as in the following sentence
that resulted in 86.3% of L1 Japanese participants reporting the sentence as true when zibun
referred to the LD antecedent ‘Mary,” but only 46.3% reporting true when it referred to the local
antecedent ‘John.’
Mary-wa John-ga zibun-ni okasi-o katta-to itta.
Mary-ToP John-NoMm self-DAT snack-AcCc  bought-comp said

“Mary said John bought snacks for self.”
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error in the parse would require reanalysis and cause delay, especially if reanalysis is required in
specific challenging contexts (see Juffs & Rodriguez, 2014, pp. 16-33, for a review).
Nonetheless, L1 Japanese speakers appear to be able to process ambiguity without noticeable
cost. The source of such abilities arguably lies in the case particles that mark DPs. The
interaction of binding ambiguity and case marking has not been thoroughly addressed in the
literature to date. Thus, the roles of case markers and the predicate in sentences that involve co-
reference require further analysis.

Overall, what seems essential is a more refined analysis of the entire reflexive inventory
of Japanese, and examining how L1 speakers and L2 learners of Japanese bind reflexives to their
antecedents without forcing theoretical conditions onto the language, but through analyses of
other syntactic aspects. This comparison of the entire reflexive paradigm is of particular
importance, as a general principle of language design is one of contrast to make meaning clear
(e.g., the phonemic principle and the one-to-one principle). This ‘one-to-one’ or uniqueness
principle extends to the lexicon where true synonymy is quite rare in acquisition where children
assume no synonyms (Clark, 1987), and L2 learners generally assign one meaning to one form in
acquisition (Sugaya & Shirai, 2007, see also Andersen, 1984). Thus, a clearer understanding of
Japanese reflexives and their acquisition as an L2 requires testing of all anaphoric reflexive

forms, and not just zibun.

2.2 HOW DOES ANYONE (SUCCESSFULLY) PARSE IN JAPANESE

Although LF movement (correctly) predicted how zibun, zibun-zisin, and kare/kanozyo-zisin

bind with their antecedents and some predicates block binding of reflexives, certain sentences
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still remain ambiguous and difficult to process. Reflexive pronouns aside, Japanese is a language
that is “infinitely ambiguous up to its final word, and often multiply [ambiguous] even when
complete” (Inoue & Fodor, 1995, p. 9). This ambiguity is due to Japanese being a head-final
language, where the VP does not appear until the end of the clause (in the standard word order),
frequent scrambling of DPs within the clause, and pronouns that do not need to be explicitly
stated so long as discourse provides sufficient context (even if minimal) to identify the referent
(Inoue & Fodor, 1995). The most relevant points for this dissertation are the word order of
Japanese and the argument structure of verb. If all DPs appear before the main (matrix) VP,
meaning theta roles supposedly cannot be assigned until the parser reaches the end of the entire
clause, how does anyone successfully parse a sentence in Japanese? This section discusses the
argument structure of the verb in Japanese and the role of case in incremental processing, leading

to the proposal of the CIA Processing hypothesis.

2.2.1 Argument structure of the verb and sentence processing in Japanese

It has been well-established that the verb plays a central role in processing the structure of a
clause, and therefore, the argument structure of the verb plays a crucial role in sentence
processing (e.g., Juffs & Rodriguez, 2014; Wasow, 1985). The standard Principles and
Parameters approach suggests, based on the Generalized Theta Attachment (GTA) (Pritchett,
1992), that “every principle of the grammar must be satisfied as early as possible” (Juffs, 1998,
p. 409). That is, the parser seeks to satisfy the theta criterion and other structural principles for as
early as possible during parsing whenever possible. This approach applies well for head-initial
languages. Consider the verb ‘give,” which is universally a three-place predicate. While the
subject may be omitted in some contexts, it is generally understood that the VP ‘give’ requires a
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subject (AGENT), a direct object (THEME), and an indirect object (RECIPIENT). In parsing a
sentence such as ‘John gave Mary a ring,’ the theta roles of AGENT, THEME, and RECIPIENT
are assigned by the following steps in incremental processing (see Carnie, 2003, for arguments
against whether the AGENT is specified by the verb). Upon commencing the parse, the
processor first assigns [+Nom] case to the DP ‘John,” which comes from the spec position of the
Inflectional Phrase (IP). After the IP is projected by the processor, the VP ‘gave’ is processed as
a tensed verb, at which point then the AGENT theta role becomes available for assignment to
‘John.” Once the AGENT and argument structure of the verb are established, predictions can be
made that the VP ‘give’ requires THEME and RECIPIENT theta roles, and upon fulfillment of
these theta roles, the parse is successfully completed (Juffs & Rodriguez, 2014).2* Thus, the
argument structure of the verb and the predicate play an imperative role in clause structure and
sentence processing.

However, in head-final languages, given the way constituents are ordered, the available
information early in the parse is limited. As all DPs appear before the head of the VP (at least in
standard word order), the parser in Japanese is presented with a number of DPs for which they
must build various associations, but without sufficient information that would be made available
by the VP (Inoue & Fodor, 1995). Such fundamental differences potentially have profound
effects on how Japanese parsers build syntactic structures and associations between various

phrases, especially in sentences with anaphoric elements.

21 This also explains why garden path effects sometimes occur in processing. If a subsequent
clause does not agree with the original theta role predictions, the parser must reanalyze and

reassign new theta roles, as an argument can only take one theta role (Chomsky, 1981).
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Let us compare sentences (8) and (9) in Japanese and English to illustrate this point. The
sentences are repeated in (13) and (14):
13. Johni-wa Mikek-ni  zibunis/z-zisini«/K-zisinix -no syasin-o misete-ageta.
John;-ToP Mikex-DAT selfijxk -GEN photograph-AcC show-gave
“Johnj showed Mikek a photograph of (him)self.”

14. Johni-wa [Mikex-ga  zibunix/z-zisin=ix/k-zisinsx-0 hihansita-to] itta.
Johni-ToP Mikek-NOM  self@)ix-ACC criticized-comp said
“John;j said [that Mike criticized (him)self].”

Starting with (13), in English, the VP ‘showed’ activates three arguments (AGENT,
THEME, and RECIPIENT) upon processing, and the parser is quickly able to construct
associations between the various phrases for this sentence. In sentence (14), the association
between the noun and main verb is again established early between the VP ‘said” and the DP
‘John,” and the parser can initiate the basic construction of “John said X.” Further, the
complementizer that appears after the VP indicates that the subsequent clause is embedded.
Therefore, the English language allows the parser to not only build syntactic structures of various
phrases early in sentence processing, but also recognize ambiguity early in the parse of multiple
clauses in a sentence. This is especially helpful in sentences that have anaphoric elements in
English, as Binding Principles govern the binding parameters of anaphors and pronouns.

In head-final languages, as mentioned earlier, the primary ramification of the VP
appearing at the end of the clause is that the associations between various DPs must be
established without having critical information that would be supplied by the head of the VP.
Thus, in sentences such as (13), the only indication that this sentence involves three arguments is

the appearance of the three consecutive DPs. Furthermore, there is no clear indication in
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Japanese whether a clause is embedded or finished until the end, as is the case in (14), where the
complementizer appears after the clause it governs and before the VP from the matrix clause. In
terms of sentences with anaphoric elements, they must, at least initially, bind a reflexive with a
DP without knowing what action took place. The implication here is that if the parser in Japanese
binds the reflexive to the wrong antecedent, they would have to reanalyze their original parse,
leading to potential delay in processing.

However, such delays do not seem to occur in Japanese;?? while sentences may appear to
be ambiguous with the possibility of multiple interpretations, Japanese speakers are able to
accurately process sentences on-line without any (if not barely) noticeable cost.?® This requires
parsers in Japanese being able to accurately build hierarchical structures incrementally, anticipate

subsequent heads that appear (Kamide, 2008; Miyamoto, 2002), and if reanalysis is necessary, to

22 An explanation for this is that there are more interpretable possibilities from ambiguous
sentences that contain less parsing information, which leads to more alternative analyses. The
availability of multiple analyses allows reanalysis to be easier than sentences with less ambiguity
and more information, as the alternative possibilities are likely to be inaccurate, and reanalysis
becomes more laborious. See Inoue & Fodor (1995) for more details.
23 An example of a sentence that has multiple interpretations is:

Atama-ga akai sakana-o  tabeta neko.

Head-NOM  red fish-acc  ate cat
The possible interpretations are as follows: 1) The cat with a red head ate the fish; 2) The cat ate
a fish with a red head; 3) The cat’s head ate the red fish; 4) The person with a cat head ate a red

fish; 5) The person with a red cat head ate the fish.
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do so with ease. This is a critical observation in processing because none of the basic designs of
sentence processing systems, parallel, serial, or delay of decisions, seem to fit well with
Japanese.?* To further illustrate this point, consider the following fragment in (15) and sentences
in (16) (adapted from Inoue & Fodor, 1995):
15. John-ga Mary-ni ringo-o...
John-NOoM Mary-DAT  apple-Acc...
16. a. John-ga Mary-ni ringo-o ageta.
John-NoM Mary-DAT  apple-ACC  gave
“John gave Mary the apple.”
b. John-ga Mary-ni [ringo-0 tabeta] inu-o ageta.
John-NoM Mary-DAT [Apple-AcC  ate] dog-AcC  gave
“John gave Mary the dog that ate the apple.”

If L1 Japanese speakers are presented with the fragment in (15), they will usually
anticipate a VP that takes three arguments such as ageta (lit. to give) to appear, as demonstrated
in (16a). This is made possible by assigning AGENT, RECIPIENT, and THEME to the three
DPs, ‘John,” ‘Mary,” and ‘apple’ based on their case particles that mark the DPs, and approach
that follows Pritchett’s (1992) proposition that all arguments must be licensed as soon as possible
by receiving both a theta role and case. Thus, the VP tabeta in (16b) will initially cause some

surprise to the reader, because tabeta is a one-place predicate and cannot take the dative-marked

24 It should be noted that constraint based theories (e.g., MacDonald, 1994) that are similar to
parallel processing, seem to do a better job than Garden Path models (e.g. Frazier 1987, 2013;

Frazier & Fodor, 1978) that are similar to serial processing.
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RECIPIENT ‘Mary.’ Instead, it must modify the DP ‘dog’ (hence, ‘the dog that ate the apple’).
Nonetheless, Japanese speakers are able to incorporate the VP tabeta into the clause, and once
the DP ‘dog’ is processed they reanalyze the argument structure without any delay or difficulty.
These observations serve as key evidence that Japanese speakers rely on case marking to
establish co-arguments among DPs before they arrive at any VP (Fodor & Hirose, 2003; Inoue &
Fodor, 1995; Mazuka & Itoh, 1995; Miyamoto & Takahashi, 2002). The ability to incrementally
process and build DP constructions pre-verbally has also been confirmed in other sentences types

in Japanese, such as scrambling.

2.2.2 Scrambling

In Japanese, scrambling is highly prevalent. Within a clause, DPs can be freely ordered without
changing the meaning of the sentence (Nemoto, 2002; except for focus, i.e., pragmatics,
confirmed by L1 Japanese). For example, consider the sentence in (17a) and the scrambled
sentences in (17b-f):
17. ‘John gave the apple to Mary.’
Base structure:
a. John-ga Mary-ni ringo-o ageta.
John-NoMm Mary-DAT  apple-ACC  gave
Scrambled structures:
b. John-ga ringo-o Mary-ni ageta.
John-NOoM apple-Acc Mary-DAT gave
c. Mary-ni John-ga ringo-o ageta.
Mary-DAT  John-NOM apple-AcC  gave
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d. Mary-ni ringo-o
Mary-DAT  apple-AcC

e. Ringo-o John-ga
Apple-AcCc  John-NOM

f. Ringo-o Mary-ni

Apple-ACC  Mary-DAT

John-ga
John-NOM
Mary-ni
Mary-DAT
John-ga

John-NOM

ageta.

gave

ageta.

gave

ageta.

gave

As illustrated here, there are six different structures for ‘John gave the apple to Mary;’

and all six sentences lead to one single interpretation. Scrambling in Japanese has been well-

documented (e.g. Mitsugi & MacWhinney, 2010; Nemoto, 2002; Yamashita, 1997) and while it

is not the focus of this dissertation, how Japanese speakers process scrambled sentences provides

important evidence for incremental processing models. This is because scrambled (or ‘non-

canonical’) word orders generally increase structural ambiguity, based on the notion that if “non-

canonical word orders are derived by transformational operations, then those operations may be

associated with increased processing difficulty” (Aoshima et al., 2009, p. 97). Miyamoto and

Takahashi (2002) examined whether scrambled word order in Japanese induced processing

difficulty over standard word order, such as in the following sentences in (18) (18a is the

canonical NOM-DAT-ACC word order, and 18b is the scrambled NOM-ACC-DAT word order):

18. “At the office, Aihara said that the employee politely praised the woman who had

served tea to the manager.”
(a) Ohuisu-de syokuin-ga

zyosei-o0 teineini

Office-Loc  employee-NOM

woman-ACcC politely

kakarityoo-ni

hometa-to

manager-DAT

praised-COMP
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otya-o
Aiharasan-ga
tea-ACC

Aihara-NOM

dasita

hanasiteita.

served

said



(b) Ohuisu-de syokuin-ga otya-0 kakarityoo-ni  dasita

Zyosei-0 teineini hometa-to Aiharasan-ga  hanasiteita.
Office-Loc  employee-NOM  tea-ACC manager-DAT  served
woman-AcC politely praised-COMP Aihara-NOM  said

While slightly different overall reading times between the two sentences were observed
(see Section 2.3 for more details on self-paced reading), Miyamoto and Takahashi (2002)
reported that non-canonical word orders do not necessarily lead to increased processing difficulty
(supported also by Aoshima et al., 2009; Miyamoto, 2008; Yamashita, 1997). This indicates that
even if case-marked DPs appear in different positions in the clause, L1 Japanese speakers are
able to process an organize scrambled DPs successfully to construct associations between them
as they would if they were in standard word order. The logic behind this is that scrambled
sequences do not guarantee that a sentence would end the same way as a non-scrambled
sentence; i.e., the NOM-ACC sequence in 18b does not guarantee that kakarityoo-ni or any other
DP-DAT will appear next (Nakayama, 2002). Thus, Japanese speakers must be prepared for any
phrase to successively appear and process them without cost, tax, or delay.

The ability for Japanese speakers to construct associations between DPs pre-verbally is
attributed by incremental processing (e.g., Aoshima, Yoshida, & Phillips, 2009; Frazier &
Rayner, 1982; Kamide, 2008; Kamide, Altmann, & Haywood, 2003; Lombardo & Sturt, 2002;
Pritchett, 1991). Incremental processing, as mentioned earlier, involves accurately building
hierarchical structures of DPs as they appear and wrap up the parse upon processing the final VVP.
In particular, Kamide et al. (2003) proposed an extension of incremental processing such that L1
Japanese speakers utilize an anticipatory process in sentence processing. They argued that the

parser in Japanese builds “sentence structures prior to the verb (c.f., the head-driving parsing
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account, e.g., Pritchett, 1991), and achieves anticipation of forthcoming arguments if the pre-
verbal information, especially case-marking information combined with real-world knowledge,
is sufficiently constraining” (Kamide, 2008; p. 659). That is, in sentences such as (16a), if the
parser was presented with two DPs that are marked by the nominative and dative case in
sequence (e.g., John-ga Mary-ni), the parser would anticipate an accusative-marked DP (e.g.,
ringo-o) to follow. If the parser was presented with an accusative case-marked DP instead of the
dative case (e.g., John-ga ringo-0), Kamide et al. (2003) suggested the parser would anticipate a
dative-marked DP or mono-transitive verb to follow.

However, anticipatory processing does not answer questions of whether the parser
commits to serial or parallel processing, or whether it is applicable to L2 learning and
processing. Further, it does not make predictions of how the parser would reanalyze when
surprise effects occur, such as in (16b), or how they make decisions on co-reference, which was
addressed in Aoshima et al. (2009). They argued that the parser is able to make accurate
anaphoric relations between reflexive and antecedent DPs before any input of the verb, and only
seek antecedents that are in the correct structural position. Their conclusions are consistent
within the incremental processing approach that argue the parser “incremental [assembles]
detailed grammatical structure as each new word is encountered rather than [follow] models in
which structure building is delayed until a clause-final verb is reached” (Aoshima et al., 2009, p.
127).

What is missing from the previous research, though, is a full analysis of the constructions
that are built based on case information, which is one of the key differences between head-initial
and head-final languages: head-initial languages rely on word order, while case marking,

especially in Japanese where it is marked overtly, is heavily relied upon in head-final languages
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(Aoshima et al., 2009; Inoue, 1991; Miyamoto, 2002; Yamashita, 1997). Previous studies have
recognized the importance of case marking in Japanese (it would be difficult to dismiss or ignore
its significance in sentence processing), but a more detailed analysis of case in incremental
processing and reflexive-antecedent binding is necessary. This dissertation proposes that the case
particles that mark reflexives play a crucial role in resolving the ambiguity of zibun, zibun-zisin,
and kare/kanozyo-zisin in reflexive-antecedent binding, and makes predictions of the role they

play in incremental sentence processing.

2.2.3 Case and CIA processing hypothesis

The formal role of case in standard Principles and Parameters approach is to make the DP visible
in the syntax. Case is the theoretical tool in Principles and Parameters that determines
grammaticality that is not satisfied by other constructs, such as the Extended Projection
Principle. For example, a sentence such as “*Bill; is likely John to hit t” and “*It was kissed the
puppy” are permissible by the Extended Projection Principle, but case theory tells us that
receiving a theta role is not sufficient to determine grammaticality as ‘John’ and ‘the puppy’ fail
to receive case in these sentences.

Case is especially important in Japanese as it is marked overtly by a post-positional suffix

in the grammar (as opposed to English which only exhibits overt case marking on pronouns).?®

25 Some (structural) case particles can be dropped in the written and spoken language, such as the

nominative and accusative, but inherent cases that carry semantic meaning are usually
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Although there are eight case particles (kakuzyosi) in Japanese — nominative -ga, accusative -0,
genitive -no, dative -ni, instrumental -de, ablative -kara, comitative -to, and comparative -yori —
we are only concerned with the nominative, accusative, genitive, and dative case markers in this
dissertation.?® This is based on the previous pilot data by Li and Juffs (2017) that showed
specific local or LD binding constraints for zibun marked by instrumental, ablative, comitative,
and comparative case markers, but both local and LD binding was possible with nominative,
accusative, genitive, and dative cases.?’ This dissertation expands on the previous study by
examining the interaction between case and the predicate in local and LD binding, and whether
L1 speakers and L2 learners of Japanese bind reflexives to their antecedents according to the
subject-hood conditions that is ascribed to zibun and zibun-zisin, and locality constraints for

zibun-zisin and kare/kanozyo-zisin.

maintained (some exceptions in the spoken language include the dative, such as “gakko (ni) itta”
(went to school).

26 Broadly, the nominative case marks the subject of the sentence; however, it can also mark an
object when it appears in the middle of the sentence. The genitive case establishes possession by
marking the DP (e.g., John’s book would be John-no hon in Japanese). The dative and accusative
cases are object markers — the dative marks indirect objects, indicating the direction of, location,
goal and other adjuncts in the clause. The accusative marks direct objects of transitive verbs, and
certain adjectives in Japanese, such as na-type adjectives in Japanese.

2" Norming tasks of the stimuli confirmed that all four case particles can mark each of the three

reflexives without violating grammaticality.
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In Japanese sentence processing, case markers are considered to be one of the most
important pieces of information that is accessed during the parse (Aoshima et al., 2009; Inoue,
1991; Miyamoto, 2002). Case is particularly important in binding in Japanese as co-reference of
reflexives and antecedents can occur beyond clause boundaries.?® Because case is relied upon in
building DP constructions, it is reasonable to presume that case information also plays a role in
local or LD binding; however, it is still unclear “specifically what representations are constructed
on the basis of case information” (Aoshima et al., 2009; p. 95).2° Thus, the question remains as to
what the exact nature and role of case markers are in incremental processing and co-reference of
reflexive and antecedent DPs.

The role that case plays in co-reference of DPs may be based on their categorization. In
Case theory, cases are divided between “structural” or “inherent” case. Structural cases, such as
nominative and accusative, have strict structural configuration, and case assignment is dependent
on government (nominative is assigned by Tense and accusative by the verb). Inherent cases,

such as genitive and dative, are dependent on theta marking; i.e., assignment of such cases must

28 English pronouns and DPs receive case based on their position in the structural tree, but case
information is not sought out in construing DPs. Further, case information is not necessary to
make co-referencing decisions because anaphors in English cannot bind with DPs that are
located beyond their governing categories.

29 |Languages that have isolated morphology do not rely on case marking but rather word-order;
however, even in languages such as Mandarin has evidence of case marking in passive sentences.

Based on this premise, we understand that languages use different strategies of processing.
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agree with theta marking (Chomsky, 1986). The distinction between structural and inherent is
clear in the following two sentences:

19. John believes [the Seahawks will win].

20. *John’s belief [the Seahawks will win].

Sentence (20) is ill-formed because the DP ‘John’ cannot receive a theta role from
‘belief,” and since ‘belief’ is an NP it cannot assign structural case. Therefore, case is inherent
when it is “assigned by o to NP only if a theta-marks NP” (Chomsky, 2014, p. 104).

As it is generally agreed upon that the parser in Japanese does not wait until the clause
VP to build structural relations between DPs, | suggest a model of sentence processing in which
the parser accesses and retrieves information through case marking of DPs in order to
successfully parse Japanese sentences, and that co-reference decisions are based on whether case
marking on reflexives is structural or inherent. To first establish how the parser processes a
Japanese sentence, consider the following sentence (21) from above:

21. John-ga Mary-ni ringo-o ageta.

John-NoM Mary-DAT  apple-ACC  gave
“John gave Mary the apple.”

Once the three DPs ‘John,” ‘Mary,” and ‘apple’ are processed, Japanese speakers should
anticipate a VP that takes three arguments to appear (following Kamide et al.’s 2003 model),
because the DPs that are marked by the nominative, dative, and accusative case particles should
trigger and activate AGENT, RECIPIENT, and THEME theta roles. This approach follows

Pritchett’s (1992) theory of Theta Attachment, which states, “Every principle of the syntax
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attempts to be maximally satisfied at every point during processing” (the GTA, p. 138),%* and
Kamide’s (2008) model of anticipatory processing; however, what is not predicted by Pritchett
and Kamide is how the parser deals with VPs that violate theta criterion, such as if tabeta
appears instead of ageta as shown in (22).
22. John-ga Mary-ni [ringo-0 tabeta] inu-o ageta.
John-NoM Mary-DAT [Apple-AcC  ate] dog-AcC  gave
“John gave Mary the dog that ate the apple.”

We understand from Inoue and Fodor (1995) that even if such VPs that violate the
argument structure appear, L1 Japanese speakers are unfazed during the parse. Based on this
notion, the prediction of what occurs is as follows. The DP ‘apple’ is assigned THEME theta role
as the structure up to this point is the same as (19). Upon processing the VP tabeta, the THEME
‘apple’ is taken by that VP, and the parser interprets [ringo-o tabeta] as a single clause. At that
moment, the parser places AGENT ‘John’ and RECIPIENT ‘Mary’ on hold and anticipates
another THEME DP to appear to replace the original THEME ‘apple’ that was taken away by
tabeta. As the DP inu appears, the parser can assign a second THEME, retrieve the DPs AGENT
and RECIPIENT that were on hold, and once again anticipate a three-place predicate to appear,
which is satisfied by the VP ageta. This fulfills the argument structure of the verb and the parse

is successfully completed with both clauses processed. The ability to access and retrieve

%0 Juffs and Rodriguez (2014, p. 26), summarized the GTA as “the parser attempts to form as
complete an interpretation as possible, with all principles satisfied as soon as they possibly can

be. These principles include theta attachment, case assignment, binding, and fillers with gaps.
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previously leftover DPs to complete the parse without cost or delay is what | hypothesize as
“Case Information Access Processing”:
Case Information Access (CIA) Processing hypothesis: Syntactic structures are
incrementally constructed upon processing case-marked DPs, theta roles are
simultaneously licensed upon processing case, and if necessary, DPs are accessible and

covertly retrievable at any point of the parse to satisfy the argument structure of the verb.

CIA processing is distinct from previous models of sentence processing in that it explains
how the parser incrementally constructs DPs based on case information, licenses theta roles, and
resolves ambiguity without delay. In sentences that induce supposed surprise effects, such as in
(22), it is hypothesized that the parser successfully processes the subordinate clause without
delay, and retrieves the DPs that were on hold to complete the parse.®! The question remains as

to how the CIA processing accounts for sentences that involve anaphoric elements.

3L In sentences such as (22) that involve a relative clause, Ozeki and Shirai (2007) claim that
there are no processing differences in subject, object, and oblique relatives in Japanese, and that
L2 learners should be able acquire these as adjectival clauses. The following are examples of
subject, object, and oblique relative clauses:
a. Subject relative: [Bisuketto-o  tabeta] inu
[Bisuketto-AccC ate] dog

“The dog that ate the biscuit”
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Presumably, there will be differences in how the parser makes co-reference decisions in
mono- and multi-clausal sentences, because all antecedents in mono-clausal sentences are local
and multi-clausal sentences involves an LD subject antecedents. First, let us examine how the
parser would process mono-clausal sentences with zibun, as in (23):

23. Johni-wa Mikex-ni  zibunjs-no syasin-o miseta.

John;-ToP Mikex-DAT  selfi-GEN photograph-Acc  showed
“John showed Mike a photograph of (him)self.”

In sentence (23), the parser assigns AGENT to the DP ‘John’ marked by the topic marker
and RECIPIENT to the dative case marked DP ‘Mike.” Upon processing zibun-no, the parser
recognizes that the genitive case indicates a possession, which is satisfied by the DP syasin
(photograph) that is marked by the accusative case and assigns THEME. However, before
processing the DP syasin, the parser should already make co-reference decisions at this point.
Because zibun must co-refer with the subject of the sentence, the parser should block any dative

case marked DP as a possible referent of zibun and only bind with the subject ‘John.”*? Finally,

b. Objectrelative: [Sinzi-ga katta] piza
[Sinzi-NoM bought] pizza
“The pizza that Shinji bought”
c. Oblique relative: [Kozi-ga tomatta] hoteru
[Kozi-NOM stayed] hotel
“The hotel that Kohji stayed at”
32 There is a possibility of a spillover effect where the parser passes through the reflexive but

exhibits a slowdown in processing in the following phrase.
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as the three theta roles have been assigned, the parser can expect a three-place predicate to
appear, which is fulfilled by the VP miseta, and the parse with proper reflexive-antecedent
binding is successfully completed.
Crucial to the analysis is how the parser would process an ambiguous sentence, such as
(24) and (25), in which both subject antecedents, without a definite contextual indication, are
possible referents of zibun.
24. Johni-wa Mikek-ga  zibunix-0 hihansita-to itta.
John-ToP Mike-NOM self-AccC criticized-comp  said
“John said that Mike criticized (him)self.”

25. Johni-wa Mikek-ga  zibunix-ni  bento-o tyamonsita-to itta.
John-Tor Mike-NOM self-DAT lunchbox-ACC  ordered-comMP  said
“John said that Mike ordered a bento for (him)self.”

The main difference between the two sentences (other than the predicate) is in (24) zibun
is marked by the accusative case and in (25) zibun is marked by the dative case. Based on the
differences in how structural and inherent cases are assigned, and because case plays a crucial
role in establishing co-reference among DPs, it is plausible that the parsing strategies and
resolution of ambiguity between zibun marked by structural case and inherent case will differ;
i.e., the parser in Japanese resolves co-reference differently between sentence (24) and (25).

The predictions are as follows. Upon commencing the parse, AGENT is assigned to

‘John,” but another AGENT is assigned to ‘Mike,” which is marked by the nominative case.®® As

33 The topic marker in Japanese is interchangeable with the nominative case at the beginning of

the sentence without drastically changing the meaning of the sentence, and Japanese speakers
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the complementizer does not appear until the end of the clause, there is actually no indication at
this juncture in the parse whether the sentence involves multiple clauses, but it is plausible that
the parser recognizes at this point that the nominative case marking on the second DP establishes
an embedded clause, given that a single clause generally does not have two AGENTSs. If the
parser does not wait until the clause-final VP to build syntactic relations, L1 Japanese speakers,
presumably, do not have to wait until the complementizer appears in Japanese to determine
whether the clause is embedded (waiting until the end potentially leads to reanalysis of the
location of clause boundaries, and delay of decision is not predicted sentence processing of
Japanese).®* Because LD dependencies of anaphora are covertly local, | propose that the parser
keeps both AGENT assignments for ‘John’ and ‘Mike’ with the option of retrieving one of the
AGENTS later in the parse, if necessary, to co-refer zibun with the matrix DP.

Continuing with the parse, zibun marked by the accusative case in (24) is assigned
THEME leading the parser to expect a two-place predicate to appear. In (25), zibun marked by

the dative case is assigned RECIPIENT leading the parser to expect a THEME and three-place

have no particular issues for interpreting a wa-marked DP in multi-clausal sentences as the
subject of the main clause (Miyamoto, 2002).
3 There is actually no literature, at least to my knowledge, to date that suggests this possibility.
Note that there are simplex sentences that have [DP-TOP DP-NOM...] structures, such as:
John-wa Mary-ga sukida.
John-ToP Mary-NOM  like

“John likes Mary.”
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predicate to appear. However, similar to how mono-clausal sentences with zibun are processed,
this is first point in the parse where co-reference decisions may be made, as described earlier.
There are critical processing strategies that occur at this point for co-reference that differ
between zibun that is marked by structural case and inherent case based on Case theory and CIA
processing. If zibun is marked by structural case (nominative and accusative), case is attached
early in the parse because GTA needs to be resolved locally for structural case. Because of this,
co-reference decisions can be made early for zibun-NOM or zibun-ACC. If LD binding is
required, moving the reflexive to the LD position would not be costly, though processing times
may slightly differ because LD binding requires movement. Thus, the prediction is that the
parser is initially inclined to locally bind zibun-NOM and zibun-ACC (such as in (24)), and if
necessary based on the context, they may move zibun to the matrix T position. If the case that
marks zibun is inherent case (genitive or dative), case is attached late, because GTA does not
need to be resolved locally if zibun is marked by inherent case; i.e., inherent cases are not
resolved in the lower VP. This leads the parser in Japanese to incorporate the VP at a higher
level for GTA resolution, leading to an inclination to initially bind zibun with the LD subject
antecedent. Binding with the LD antecedent in this situation would require the parser to hold
genitive or dative case-marked zibun and retrieve them when the matrix T position is made
available, a strategy that is predicted by CIA processing. Now, if the parser decides that they
need to bind zibun locally, they would have to re-open the closed VP in order to return to the
embedded T position, an operation that is costly and would result in processing breakdown. Thus,
the prediction is that parser is inclined to bind zibun-GEN and zibun-DAT (as in (25)) with the

LD antecedent rather than the local.
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Once co-reference decisions are made, the parse resumes with the following steps. 1) in
(24), AGENT ‘Mike’ are licensed and the theta roles discharged from hihansita, and in (25),
THEME bento (lit. lunchbox)and AGENT ‘Mike’ are licensed and the theta roles discharged
from tyamonsita (lit. ordered); 2) the parser should interpret [Mike-ga zibun-o hihansita] in (24)
and [Mike-ga zibun-ni bento-o tyimonsita] in (25) as a single clause; 3) the parser should place
the other AGENT “John” on hold until the matrix VP is presented; 4) the complementizer -to
confirms that the clauses are embedded; 5) the parser should now expect a matrix clause VP to
complete the sentence; and 6) once the matrix VP itta (lit. said) is processed, the parser can
retrieve and assign the leftover AGENT ‘John’ to fulfill the argument structure of the verb itta.

At this point, the parser can confirm its original binding decision(s) and complete the
parse without cost or delay. However, if reanalysis is necessary, presumably, inherent case-
marked reflexives will lead to more processing problems than structurally case-marked
reflexives, because, as mentioned earlier, the operation to reopen an embedded VP that had been
closed is a costly. This is similar to Pritchett’s (1992, p. 94) theta reanalysis constraint, version 3:
“Syntactic reanalysis which reinterprets a theta marked constituent as outside of a current theta
domain and as within a distinct theta domain is impossible for the automatic Human Sentence
Processor.” In other words, one can raise a reflexive but cannot return to the original location
without having conscious processing breakdowns. If processing breakdowns occur, we would
predict that the complementizer region or matrix VP region will induce increased reading times
in processing (see Section 2.3 for an overview of main effects on reading times). On the other
hand, if reanalysis does not induce a main effect, it would provide evidence that the parser in
Japanese is able to access and retrieve any case-marked DP without cost or delay, as the CIA

processing hypothesis predicts.
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For the other Japanese reflexives, if zibun-zisin was the reflexive in sentence (23), the
parser should deploy similar processing strategies as zibun since both reflexives have similar
binding constraints in mono-clausal sentences. In sentence (24), the parser should only bind
zibun-zisin with the local antecedent as it cannot participate in LD binding based on the
principles of LF movement; thus, we should not see a case effect in multi-clausal sentences with
zibun-zisin. The same strategies in multi-clausal sentences should apply to kare/kanozyo-zisin;
however, mono-clausal sentences may present some processing difficulty, as binding with the
subject or object is possible. Nonetheless, any LD binding of zibun-zisin or subject/object
binding patterns of kare/kanozyo-zisin that appears in the data would provide as evidence of co-
reference activity that contradicts locality constraints of zibun-zisin and a subject or object bias
for kare/kanozyo-zisin, which have not been reported, as far as | am concerned, in any of the
previous literature on Japanese reflexives.

Thus, based on the binding constraints of zibun, zibun-zisin, and kare/kanozyo-zisin, and
the predictions of how Japanese speakers parse sentences based on the CIA processing
hypothesis, the following flowchart in Figure 3 illustrates a parsing algorithm for zibun, Figure 4

for zibun-zisin, and Figure 5 for kare/kanozyo-zisin:
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Parse commences.

=

Process first DP John-wa
AGENT theta role triggered

vd

Process second DP Mike-m
RECIPIENT triggered

Zibum + case

=Y

S

Process second DP Mike-ga
Second AGENT triggered

Zibun + case

Case marking should not play a major role m
binding with single-clause sentences, because of
the principles of LF movement.

Thus, ziburn should only bind with the Subject.
However, if parser binds zibun with the Object,
further analysis necessary.

4

Co-reference decisions made, clause VP processed,
argument structure fulfilled. parse terminates.

Nominative:

Should bind with local subject DP (or LD if
necessary).

Parser should interpret this sentence as tri-clausal
and anticipate a DP or nominalized VP to follow.

Genitive:
Should bind with LD subject DP.
Parser should anticipate THEME (DP-ACC) and
optional RECIPIENT (DP-DAT), and finally

expect a two- or three-place predicate.

Dative:
Should bind with LD subject DP.
RECIPIENT theta role 1s triggered. should
anticipate a THEME (DP-ACC) to follow and
then a three place predicate.

Accusative:
Should bind with local subject DP (or LD if
necessary).
THEME theta role 1s triggered, and should
anticipate a two-place predicate.

s

Co-reference decisions made, embedded VP clause
processed and fulfilled argument structure of

embedded clause.

Complementizer processed. clause VP processed,
AGENT retrieved to fulfill argument structure,
parse terminates.

Figure 3. Parsing algorithm for zibun-binding
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=

Parse commences.

Process first DP John-wa
AGENT theta role triggered

v

Process second DP Mike-ni
RECIPIENT triggered

Zibun-zisin + case

)

)Y

Process second DP Mike-ga
Second AGENT triggered

Zibun-zisin + case

=

Case marking should not play a major role in
binding with single-clause sentences, because of
the principles of LF movement.

Thus, if parser binds based on B.T. zibun-zisin
should only bind with the Subject. However, if
parser binds zibun with the Object, further analysis

necessary.

Co-reference decisions made, clause VP processed,
argument structure fulfilled, parse terminates.

Case marking should not play a major role in
binding with multi-clause sentences, because of the
principles of LF movement.

Thus, zibun-zisin should only bind with the local
antecedent. However. ..

IfLD binding emerges, evidence for case playing a
role in reflexive-antecedent binding, use similar
analysis to zibun. But...

If both local and LD bound sentences accepted,
case does not play a role in binding, but there
should be no delay in processing of both types of
sentences.

If delay occurs, further analysis necessary to
identify critical region(s) of processing difficulty.

hus

Co-reference decisions made, embedded VP clause
processed and fulfilled argument structure of

embedded clause.

Complementizer processed, clause VP processed,
AGENT retrieved to fulfill argument structure,
parse terminates.

Figure 4. Parsing algorithm for zibun-zisin binding
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Parse commences.

=

Process first DP John-wa
AGENT theta role triggered

vd

Process second DP Mike-ni
RECIPIENT ftriggered

2

Karelkanozyo-zisin + case

A"

Process second DP Mike-ga
Second AGENT triggered

Karelkanozyo-zisin + case

=

Case marking should not play a major role in
binding with single-clause sentences, because of
the principles of LF movement.

Thus, Subject and Object bound sentences should
be accepted. There should be no delay in processing
of both types of sentences. However. ..

If Subject or Object binding patterns emerge,
further analysis necessary to identify critical
region(s) of processing.

4

Co-reference decisions made, clause VP processed,
argument structure fulfilled, parse terminates.

Case marking should not play a major role in
binding with multi-clause sentences, because of the
principles of LF movement.

Thus, kare/kanozyo-zisin should only bind with the
local antecedent. However. ..

IfLD binding emerges, evidence for case playing a
role in reflexive-antecedent binding, use similar
analysis to zibun. But. ..

If both local and LD bound sentences accepted,
case does not play a role in binding, but there
should be no delay in processing of both types of
sentences.

If delay occurs, further analysis necessary to
identify critical region(s) of processing.

4

Co-reference decisions made, embedded VP clause
processed and fulfilled argument structure of

embedded clause.

Complementizer processed, clause VP processed,
AGENT retrieved to fulfill argument structure,
parse terminates.

Figure 5. Parsing algorithm for kare/kanozyo-zisin binding

| believe this algorithm provides a comprehensive analysis for the roles that case play in
reflexive-antecedent binding and incremental processing in Japanese. The figures show how the
parser builds DP constructions in both mono- and multi-clausal sentences for all three reflexive

types, how theta roles are triggered and assigned, and how co-reference decisions may be made.
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2.3  SELF-PACED READING

In order to examine how L1 Japanese construct anaphoric relations between DPs and reflexives,
on-line measures of sentence processing analysis are necessary. One of the central objectives of
on-line sentence processing research is to examine how L1 speakers process sentences. On-line
measures provide researchers opportunities to closely examine how L1 speakers parse a sentence
and pinpoint specific areas of interest in the parse, such as a critical word or spillover effects, and
permitting a more comprehensive view on sentence processing.

In sentence processing, self-paced reading (SPR) methodology is one of the most popular
forms of experimental tasks in psycholinguistic research. Developed in the 1970s (Aaronson &
Scarborough, 1976; Mitchell & Green, 1978), the objective of an SPR task was to provide a tool
that “measures language comprehension processes in real time (on-line)” (Jegerski, 2014, p.21)
in a way that resembles natural reading (Mitchell, 2004; cf. Tabor, Galantucci, & Richardson,
2004). While a number of other forms of on-line processing research are available (e.g., eye-
tracking, event-related potentials (ERP) in electroencephalography (EEG) studies, and positron
emission tomography (PET)), SPR remains to be the most widely used methodology of on-line
processing analysis, as it is cost-effective, practical, and fairly simple to design and use.

There are some disputes as to whether SPR truly resembles ‘natural’ reading, as opposed
to other point-driven approaches. Eye-tracking, for example, has several strengths that are not
available in SPR, such as, it does not require participants to press a button to reveal a word, texts
are not artificially segmented, and eye-movements through texts are as a result of natural
movements and reactions. However, in eye-tracking experiments, head movement is generally
restricted. The heads of participants are sometimes positioned and clamped down to prevent the

readers from making any unnecessary movements, or they are instructed to not move their heads
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as much as possible during the experiment (Mitchell, 2004). This is necessary in order for the
camera to be able to accurately record eye movements and prevent unnecessary noise in the data.
Nonetheless, head movement is a natural physical response in reading, and preventing the
participant from moving their head is generally regarded as a constraint. Mitchell (p. 23) further
suggests that “in computer displays, advancing is typically achieved by pressing a key, and in
cell-phone text messages, the display is routinely restricted to just a few words.”

The main purposes of using SPR tasks are to record reading times of specified segments
(such as a word or phrase) of a sentence (Jegerski, 2014), as well as provide global reading times.
The segments of a sentence are presented on a screen where the reader progresses through
segments of the stimuli at their own pace; i.e., self-paced reading. This is usually done by
clicking on the spacebar or designated key on the keyboard. The stimuli are presented by either
cumulative or noncumulative display. In cumulative presentations, as shown in Figure 6, the
segments appear in sequence and remain visible on the screen as the participant progresses

through the sentence; hence, the words or phrases appear cumulatively.

+

The doctor ---- ---

The doctor said --- -------= ====-== -=-m-----

The doctor said the -------- ------- --=------

The doctor said the soldier ------- -=-------

The doctor said the soldier killed ---------

The doctor said the soldier killed himself.

Figure 6. Cumulative linear display of SPR

51



On the other hand, in noncumulative presentations, as shown in Figure 7, the segments
are visible only once, and as the participant progresses to the next segment, preceding segments
disappear. That is, the participant cannot see any of the previous words or phrases once they
progress to following segments, and in general, SPR experiments do not allow participants to

retract to a previous word or phrase, as this interferes with the recorded reading times.

Figure 7. Noncumulative linear display of SPR

Another method of noncumulative display is centered, where each segment appears at the
center of the screen, rather than left to right as a normal linear sentence appears on print. The
subsequent segments are stacked and replace preceding segments as the participant progresses
through the sentence; thus, the view on the screen is centered and fixated.

The noncumulative linear format is the most commonly used SPR method for the
following reasons. Cumulative presentations result in participants rushing through all of the
stimuli segments and revealing the entire sentence, which defeats the purpose of being able to

record word-by-word reading times (Ferreira & Henderson, 1990). One prevailing argument
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against centered presentations is that it does not resemble normal reading because segments do
not appear in linear order, but rather only at the center of the screen.

Two of the main features of SPR are revealing a critical word effect and detecting a
spillover effect in ambiguous sentences. These effects reveal to the researcher at which points in
the parse ambiguity is maximized and lead to increased reading times. In order to reveal these
main effects, as mentioned earlier, the phrases/words appear word-by-word on the screen
(usually non-cumulatively) and reading times of each segment are recorded. Increased reading
times of a region indicates to the researcher that the parser has paused to process certain
ambiguities of the clause.

There are generally two regions that are of interest in an SPR task — the critical and
spillover region. The critical region is generally where ambiguity lies, whether it is DP that is
either a direct object of the verb or subject of an embedded clause, a DP in non-canonical
position in scrambled structures, or a DP that require co-reference with an antecedent DP. In
some cases, the parser may pass through the critical region without initially recognizing the
ambiguity until the subsequent segment. This is known as the spillover, or in some cases the
wrap up effect, where “increased reading times on the stimulus region immediately following the
site of an immediate effect are assumed to reflect later phases of comprehension and can be
indicators of processing difficulty that is either persistent or delayed” (Jegerski, 2014, p. 26).

In Japanese, one structure that has been widely examined is scrambling, as mentioned
earlier, based on the notion that scrambled sentences should increase processing difficulty (over
standard word order) as they derive from transformations. Thus, overall reading times of the
underlined sequence in (26b) in which the DPs are scrambled should result in higher reading

times than (26a) which is in standard word order (adapted from Miyamoto & Takahashi, 2002):

53



26. (a) Ohuisu-de syokuin-ga kakarityo-ni otya-0 dasita
Zyosei-0 teineini hometa-to Aiharasan-ga  hanasiteita.
Office-LoCc  employee-NOM manager-DAT tea-ACC served
woman-AcC politely praised-COMP Aihara-NOM  said

(b) Ohuisu-de syokuin-ga otya-o kakarityo-ni dasita
Zyosei-0 teineini hometa-to Aiharasan-ga  hanasiteita.
Office-Loc  employee-NOM  tea-ACC manager-DAT  served
woman-AcC politely praised-COMP Aihara-NOoM  said

“At the office, Aihara said that the employee politely praised the woman who had
served tea to the manager.”
This is exactly what was found in Miyamoto & Takahashi (2002) (see also Mazuka, Itoh,
& Kondo, 2002, for scrambling and sentence processing); however, Miyamoto (2008) suggested
that such differences in reading times were relatively small, and in many cases significant
differences do not appear in SPR between standard and scrambled sentences. Furthermore,
miniscule differences in reading times do not necessarily connote increased processing difficulty.
Aoshima et al. (2009) also noted that increased reading times may be due to less frequent word
ordered sentences generally take longer to process, which led to reading times of the DPs in
(26a) was faster than (26b) (the underlined sequence (DP-NOM DP-DAT DP-ACC) in (26a) is
more frequent than the underlined sequence (DP-NOM DP-ACC DP-DAT) in (26b) in
Japanese). Nonetheless, these results provided evidence from SPR tasks that L1 speakers
construct relations between DP prior to arriving at the VP.
These abilities have also been observed in constructions of anaphoric relations of DPs.

Aoshima et al. (2009) reported that L1 Japanese speakers actively searched for an available
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antecedent during the parse and also built co-reference relations between two DPs before any VP
was processed. More importantly, they argue that evidence of processing effects before any VP
“implicates the selective formation of compositional relations (specifically, anaphoric relations)
among NPs in advance of the verb, [which goes] beyond previous evidence based on sensitivity
to preferred resolution of ambiguous NPs or effects of canonical sequencing of NPs” (p. 127).
While the stimuli that Aoshima et al. (2009) used were mainly tested for semantic mismatch
(kare and kanozyo) and other pronouns (soko and asoko) that usually sway bound-variable
interpretations, their results also provide important evidence that L1 speakers build anaphoric
relations before the VP is accessed.

However, even if the parser is able to make L1 speakers establish co-reference among
DPs before the VP is processed, the question remains as to what occurs when reanalysis is
necessary and where the main effects occur. Based on the predictions made above on how the
parser in Japanese processes mono- and multi-clausal sentences with zibun, zibun-zisin, and
kare/kanozyo-zisin, increased reading times may occur in different regions for different sentence
types, but also among the three reflexives. For example, with zibun-zisin, there should not be any
increased reading times in any region, because zibun-zisin must be bound to the subject in mono-
clausal sentences and the local antecedent in multi-clausal sentences. Multi-clausal sentences
with kare/kanozyo-zisin also should not induce any slowdown effects in any region as it must be
bound to the local antecedent; however, because it can bind with the object in mono-clausal
sentences, there may be increased reading times upon processing kare/kanozyo-zisin or in the
spillover region. This is based on the notion that scrambling changes the focus of the sentence,
and kare/kanozyo-zisin in non-canonical positions may induce a main effect. Finally, with zibun,

there should not be any increased reading times in any region in mono-clausal sentences as zibun
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should only bind with the subject. In multi-clausal sentences, there may be increased reading
times based on case marking on zibun. With structural case-marked zibun (nominative and
accusative cases), there should not be increased reading times at the critical word region, but
potentially in the spillover region in order to confirm their original co-referencing decision. If
reanalysis is necessary, it would not be costly, for the reasons laid out above. However, with
inherent case-marked zibun, there may be potential increased reading times in the spillover
region, or more specifically, in the VP-COMP region or the wrap-up region where the matrix VP
is. This is because, as mentioned earlier, inherent cases are not resolved in the embedded VP, and
the parser waits until the matrix VP to appear for case assignment. Hence, there is an inclination
to bind inherent case-marked zibun (genitive and dative cases) to the LD antecedent and reject
local. Therefore, local-binding of zibun-GEN and zibun-DAT are costlier (or “more costly’’) than
zibun-NOM and zibun-ACC, and we should notice a spillover effect in sentences with inherent
case-marked zibun, especially in those that are locally bound. Table 3 summarizes these

predictions:
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Table 3. Processing predictions of zibun, zibun-zisin, and kare/kanozyo-zisin

Sentence Type Reflexive Case marking effects? Main effect region

Multi-clausal ~ Zibun Yes (structural vs. inherent) Spillover/wrap-up
Zibun-zisin No None
Kare/kanozyo-zisin No None

Mono-clausal ~ Zibun No None
Zibun-zisin No None
Kare/kanozyo-zisin ~ No (but reflexive effects are Critical (reflexive)

predicted)

Thus, this dissertation also uses SPR tasks in order to examine how L1 Japanese speakers
establish co-reference in DPs and Japanese reflexives pre-VP, and whether any differences in

processing surface between these reflexives.
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3.0 L1 INTERPRETATION AND PROCESSING OF JAPANESE REFLEXIVES

Several issues remain based on the previous research on Japanese reflexives. First, much of the
research has been heavily focused on zibun compared to the other reflexives in Japanese. This is
because zibun has many properties that are different from English anaphors, even though both
are subject to Binding Principle A, and zibun is the most frequently used reflexive in Japanese.
However, in order to fully understand reflexivity in Japanese, an analysis of all reflexive forms is
necessary. Previous analyses have demonstrated that zibun, zibun-zisin, and kare/kanozyo-zisin
have different binding properties; thus, questions remain as to who are the correct antecedents
for these reflexives, and how L1 speakers interpret these reflexives.

The studies for this dissertation are distinct from previous research within this domain for
the following reasons. The innovative focus of the dissertation is the role of case in sentence
processing of anaphoric elements. The consensus in the literature on Japanese sentence
processing is that L1 Japanese speakers incrementally process and build syntactic associations
between various DPs before arriving at the main VP, and that case plays a crucial role in being
able to do so. The stimuli that were developed for the experiment, which are detailed below in
Section 3.2, have been constructed with case markers as independent variables and responses to
the stimuli as dependent variables. Further, I examine the potential influence of the argument
structure of the verb, and whether certain predicates influence acceptability of local and LD

binding. Another aspect of this dissertation is the deployment of methodology that allows the
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researcher to track real-time processing of sentences. As mentioned earlier, on-line techniques
allow us to track and identify at which points in the parse processing difficulty is encountered.
Analyzing the reading profiles of different sentence types (i.e. mono-, bi-, and tri-clausal
sentences), and examining zibun, zibun-zisin, and kare/kanozyo-zisin may provide a more
comprehensive analysis and understanding of the Japanese reflexive system, processing of

reflexives, and L2 acquisition of reflexives.

3.1 RESEARCH QUESTIONS

The following two studies and research questions were proposed in consideration of the
aforementioned gaps in the previous research on the identification of co-reference of zibun,
zibun-zisin, and kare/kanozyo-zisin.

Study 1: Japanese reflexives: Examining binding patterns of zibun, zibun-zisin, and

kare/kanozyo-zisin.

a. Will specific binding patterns (i.e., local vs. LD binding) emerge according to the
binding constraints (subject orientation or locality constraints) of zibun, zibun-zisin,
and kare/kanozyo-zisin, or will results show contradicting patterns?

b. Will case play a role in resolving ambiguity in reflexive-antecedent binding, and
specific local and LD binding patterns emerge based on case-marked reflexives?

c. Will the predicates that have different subcategorization/meaning influence the local
or LD binding of reflexives?

The goal of the first study is to fully examine what binding patterns emerge from data

that include all Japanese reflexives. The proposed experiment (which is detailed in Section 3.2.2)

59



involves a story and the truth-value of a sentence that comments on the story. Participants answer
whether the sentence is true or false based on the context provided. Though context should
disambiguate with which antecedent DP the reflexive co-refers, participants may still report
certain sentences as true or false based on local or LD binding biases. Such preferences may be
based on case-marked reflexive or the predicate complements required by the verb. Furthermore,
we also examine whether participants accept or reject sentences that should be blocked by the
principle of movement at LF, such as object binding with zibun and zibun-zisin, and LD binding
with zibun-zisin and kare/kanozyo-zisin. The overall goal is to show how L1 speakers bind
reflexives to their antecedents, rather than forcing binding theory onto the language.

Study 2: Processing of ambiguous sentences in Japanese.

a.  Will processing differ among zibun, zibun-zisin, and kare/kanozyo-zisin?

b. Will certain case-marked reflexives induce longer processing times than other case

markers?

c.  Will scrambling induce longer processing times of reflexives?

The previous research on L1 sentence processing of Japanese has shown that L1 Japanese
speakers are able to build anaphoric relations before any VP is processed, and also that
scrambling does not lead to processing difficulty. The goals of the second study are to examine
whether processing will differ between the different Japanese reflexives, and investigate whether
one type of reflexive has longer reading times than others. Further, scrambling effects will be
examined in mono-clausal sentences. As mentioned in the literature review, scrambling and word
orders that are non-canonical should slightly increase reading times of the critical regions.

However, if the results show no scrambling effects in reading times, the new data would provide
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further evidence that L1 Japanese speakers use case information to process DPs and reflexives
regardless of their location in the clause.

Study 3: Picture description task

a. Which reflexives will L1 speakers use to describe situations that require local and LD

binding?

In addition to the comprehension data, production data are also important. The goal of the
third study is to examine how L1 speakers (and subsequently L2 learners), use zibun, zibun-zisin,
and kare/kanozyo-zisin when describing situations from a picture description task. This is a free-
production writing task that requires participants to describe a situation with the option of using
any of the four reflexives of interest. In production, zibun may be used for all different types of
sentences, but zibun-zisin and kare/kanozyo-zisin may be reserved for descriptions that are more
local. This is based on the notion that zibun-zisin is limited to local binding and kare/kanozyo-

zisin can bind with an object.

3.2 METHODOLOGY

3.2.1 Participants

Data for this dissertation were collected from 48 adult native speakers of Japanese (22 males and
26 females, mean age = 19.3). All L1 Japanese participants were recruited from two universities
in Osaka, Japan. Background information was collected from each participant to determine basic
demographic information. All L1 Japanese participants would presumably have received formal

education through high school as they were all recruited at universities.
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Participants who did not complete the tasks were not included in the final analysis. Any
outliers from the initial data set were excluded before the final statistical analysis. Finally, all
participants were compensated 1,500 Japanese yen (approximately 15 United States dollars) for

their participation in the data collection.

3.2.2 Materials

3.2.2.1 Truth-value judgment task

A truth-value judgment task in Japanese was prepared for the studies. In total, there were 112
sentences of interest for the overall analysis. These sentences were selected from a norming task
that originally consisted of 240 sentences. The norming tasks were taken by five native speakers
of Japanese. The norming participants were presented with 240 sentences, for which they were
asked to provide ratings from 1 to 5 (1 being the sentence was least natural in Japanese, and 5
being the sentences was completely natural in Japanese). As instructions, they were provided
with three example sentences — one grammatical, one ungrammatical, and one ambiguous — and
detailed explanation as to how to interpret the example sentences. Two of the native speakers
were from Tokyo, Japan, and had been living in Pittsburgh for about one year with their families.
The other three native speakers were from Hokkaido, Japan, and were living in Japan during the
time the norming tasks were taken. The sentences that returned with the highest average ratings
from norming were selected for the final cut. The 112 sentences were evenly divided among
zibun, zibun-zisin, kare-zisin, and kanozyo-zisin (28 sentences each). Because it is unrealistic for
participants to take a test consisting of over 112 sentences (with the addition of fillers, it would
take more than two hours of testing), sentences were divided into four different forms. Each test
form consisted of 60 sentences with accompanying short stories, about two to four sentences
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each. A confidence interval scale from 1 to 4 was also included (1 indicating they guessed (0%
confident), 2 indicating they are not very sure (50% confident), 3 indicating they are quite sure
(75% confident), and 4 indicating they are completely sure (100% confident)).3> All stories were
originally constructed in Japanese and proofread by several native speakers of Japanese. Among
the 60 sentences in the task, 48 of them were relevant to the issues being addressed in the study,
and 12 were filler sentences.

The following description outlines how these sentences were divided by reflexives and
sentence types for each test form. Among the 48 sentences, 12 involved zibun, another 12
involved zibun-zisin, an additional 12 involved either kare-zisin or kanozyo-zisin, and 12 more
consisted of a combination of three of the above reflexives as false sentences (see Appendix A
for full list of stimuli). Ideally, the task would have both kare-zisin and kanozyo-zisin; however,
to prevent the task from being too long, and considering that kare-zisin and kanozyo-zisin have
identical binding properties (other than male/female specification), one form of the tasks
contained only kare-zisin and the other only kanozyo-zisin. Finally, among the 48 sentences, 36
were multi-clausal and 12 were mono-clausal sentences.

The 36 multi-clausal sentences were divided into 9 tri-clausal and 27 bi-clausal
sentences. 3 of the tri-clausal and 9 of the bi-clausal sentences (12 total) were designed to be
completely false. The remaining 24 sentences were divided by the following: for zibun, half of
the sentences forced the local subject as the correct antecedent, and half the LD subject as the

correct antecedent; for zibun-zisin, half forced the local subject as the correct antecedent, and the

35 Gass (1994) recommended that judgment tasks of any sort should also include confidence

interval scales. Sperlich’s (2013) four-point scale was adapted for this study.
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other half led participants to bind zibun-zisin with the LD subject, which would be incorrect, and
participants should report such sentences as false; as kare/kanozyo-zisin have similar binding
constraints as zibun-zisin, those sentences were similarly set up. In total, there were 16 true and
20 false stimuli in the multi-clausal sentences.

In mono-clausal sentences, half of the sentences bound zibun and zibun-zisin with the
subject antecedent, and the other half with the object antecedent; hence, the correct response for
object-bound zibun and zibun-zisin would be false. However, binding to an object is possible for
kare/kanozyo-zisin, and the correct response for object-bound sentences with these reflexives
would be true if the context permitted it. There was one mono-clausal sentence that was used in
the task that comments on two different stories — one story guides the reader to bind the reflexive
with the subject, and other the to bind with the object. The sentence was scrambled into four
different sentence types to examine whether scrambled sentences led to the same interpretation,
but also if it increased processing difficulty. In total, there were 12 true and 4 false sentences in
the mono-clausal set. Minus one of the pronoun-zisin sentences, there were 8 true and 4 false
stimuli in the mono-clausal sentences that appeared in the task. Overall, among the 48 sentences
of interest in the task, there are 24 true and 24 false sentences.

The flow chart in Figure 8 illustrates how the sentences were selected, Table 4
summarizes how tri- and bi-clausal sentences were divided by case markers, Table 5 by

reflexives, and Table 6 summarizes the division for mono-clausal sentences:
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Figure 8. Flowchart of how sentences were selected for the experiment.

Table 4. Truth value judgment task sentences divided among case markers

Case Local antecedent LD antecedent False statements
Nominative 3 3 3
Accusative 3 3 3
Genitive 3 3 3
Dative 3 3 3
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Table 5. Tri- and bi-clausal sentences divided by local, LD antecedents, and false statements in the task

Local antecedent LD antecedent False statements Total
Zibun 4 4 4 12
Zibun-zisin 4 4* 4 12
Kare/kanozyo-zisin 4 4* 4 12

Note: asterisk* denotes false sentences

Table 6. Mono-clausal sentences divided by subject- and object-bound reflexives in the task

Subject Object Total
Zibun 2 2* 4
Zibun-zisin 2 2% 4
Kare/kanozyo-zisin 2 2 4

Note: asterisk* denotes false sentences

All multi-clausal sentences were constructed with the following structure: the matrix DP

subject (LD antecedent) was marked by the topic marker, the adjacent embedded DP subject

(local antecedent) by the nominative case, followed by one of the reflexives + case, and then the

clause VVPs. The four case particles that marked the reflexives were the nominative, accusative,

genitive, and dative.

There were four different structures for the mono-clausal sentences. Sentence Type A

was the standard word order structure, and Type B, C, and D were the scrambled structures: A)

the standard structure was almost identical to the multi-clausal sentences, with the only

difference being the second DP was marked by the dative case particle; B) the reflexive was

moved to the position that immediately followed the subject DP; C) the subject DP and object
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DP were swapped; D) the reflexive was moved to a position that immediately followed the

object DP that was at the front of the clause. Table 7 details how these sentences were structured:

Table 7. Sentence structure types developed for the stimuli

Tri-clausal sentence:

DP-TOP

Bi-clausal sentence

DP-TOP

DP-NOM

DP-NOM

Mono-clausal sentence

A. DP-TOP

B. DP-TOP

C. DP-DAT

D. DP-DAT

DP-DAT
[reflexive]-GEN
DP-NOM

[reflexive]-GEN

[reflexive]-NOM

[reflexive]-GEN/DAT/ACC

[reflexive]-GEN
DP-ACC
[reflexive]-GEN

DP-ACC

VP (DP, VP)-COMP

VP (DP, VP)-COMP

DP-ACC VP
DP-DAT VP
DP-ACC VP

DP-NOM VP

VP

VP

Table 8 presents the sentence types based on the structures from Table 7 using zibun as

the example reflexive. Note that zibun-zisin and kare/kanozyo-zisin are interchangeable in these

sentences and maintain grammaticality (all sentences with kare/kanozyo-zisin have gender-

matched antecedents in the stimuli):
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Table 8. The three sentence types and the stimuli divided by case markers for bi-clausal sentences, and by different

sentence structures for mono-clausal sentences

Tri-clausal sentence

Nominative-marked reflexive
Taro-wa Hanako-ga  zibun-ga totta syasin-o Keiko-ni  miseta-to itta.
Taro-ToP Hanako-NOM self-NoM took photograph-AcC Keiko-DAT showed-COMP said
‘Taro said Hanako showed Keiko a photograph that self took.’

Bi-clausal sentences

Accusative-marked reflexive
Suzuki-wa Sato-ga zibun-o  hihansita-to itta.
Suzuki-TOP Sato-NOM self-AcC  criticized-cOMP said
‘Suzuki said Sato criticized self.’
Genitive-marked reflexive
Taro-wa Hanako-ga  zibun-no totta photograph-o  Keiko-ni  miseta-to itta.
Taro-ToP Hanako-NOM self-GEN took photograph-Acc Keiko-DAT showed-COMP said
‘Taro said Hanako showed Keiko a photograph taken by self.’
Dative-marked reflexive
Yuji-wa Keiko-ga zibun-ni  aipaddo-o katta-to itta.
Yuji-Top  Keiko-NoM  self-DAT iPad-AccC bought-comp said

“Yuji said Keiko bought an iPad for self.”
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Table 8 (continued)

Mono-clausal sentences

‘John showed Mike a photograph of self.’

A. John-wa Mike-ni zibun-no syasin-o miseta.
John-Tor  Mike-DAT  self-GEN photograph-Acc  showed
B. John-wa zibun-no syasin-o Mike-ni miseta.
John-Top  self-GEN photograph-AcC ~ Mike-DAT showed
C. Mike-ni John-wa zibun-no syasin-o miseta.
Mike-DAT John-TOP self-GEN photograph-Acc  showed
D. Mike-ni zibun-no syasin-o John-wa miseta.
Mike-DAT  self-GEN photograph-Acc ~ John-TOP showed

The following is an example of two stories and a sentence commenting on the story.
Story A in (27) requires a local binding interpretation in sentence (28) that is commenting on the
story, and Story B requires a LD binding interpretation. The same sentence comments on both
stories in the task.
27. Story A: Keiko went to the department store to buy an iPad for herself. She went
home and showed Yuji her new iPad. The next day, Yuji told his friends what Keiko
did yesterday.
Story B: Keiko went to the department store to buy an iPad for her boyfriend Yuji.
She went home and gave Yuji his new iPad. Delighted, Yuji told his friends the next

day what Keiko did.
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28. Sentence: Yuji said that Keiko bought an iPad for self.
Yuji-wa  Keiko-ga zibun-ni  aipaddo-o  Katta-to itta.
Yuji-TOP Keiko-NOM self-DAT iPad-ACC bought-COMP said
Finally, it is important to note that although the stories “forced” a local/LD or
subject/object interpretation onto the participants with the provided context, whether the
participant answered true or false was dependent on how they ultimately bind the reflexives and
antecedents during the parse. It was assumed that providing context would override preferences
of local or LD binding, following White et al.’s (1997) methodology. However, if the participant
locally-bound the reflexive even if the context should have induced LD binding, or object-bound
the reflexive even if the context should have led them to link the reflexive to the subject, they
will inevitably answer false. Such instances, though, should also provide evidence for whether
certain case markers or predicates influence local or LD binding, and sentence constructions

influence subject or object binding.

3.2.2.2 SPR task
The following explains how the sentence stimuli were segmented for noncumulative display in

the SPR task. Following Hara’s (2009) methodology, region lengths were defined by the number

[ 9A et

of morae in each phrase (e.g., Hanako-wa f£7- (% = 4 morae). As each region had slightly

different morae per phrase, residual reading times were calculated for the analysis in order to
reduce effects of longer or shorter reading times based on morae length (see Section 4.2 for more
detail on how residual reading times were calculated).

Table 9 and Table 10 show how the phrases were divided by regions in multi-clausal

sentences. First, Table 9 shows the stimuli from sentences with nominative and genitive case-
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marked reflexives. The initial region (1) consisted of the matrix subject DP. The second region
(2) consisted of the embedded subject DP. The third region (3) always consisted of the reflexive.
This region is termed the critical region as it is the predicted region where ambiguity occurs;
hence, the second region is termed the pre-critical region. The fourth region (4) is the spillover
region, where if the participant does not slow down at the critical region, they may do so in the
subsequent region. The remaining regions are the wrap-up regions (5-8), which consisted of the
other phrases necessary to complete the sentence.

The wrap-up regions varied based on sentence type due to certain predicates requiring
more phrases than others. First, sentences with nominative and genitive case-marked reflexives
were divided by the predicates of the sentences (i.e., “showed,” “believed,” and
“went/returned”). Sentences with the predicate “showed” had a total of eight regions and
sentences with the predicates “believed” and “went/returned’ had six regions.

In sentences with the predicate “showed,” the spillover region (4) consisted of a VP,
followed by a direct object in (5), an indirect object in (6), the embedded VP in (7), and finally
the matrix VP in (8). In sentences with the predicate “believed,” the spillover region consisted of
a copula DP in (4), followed by the embedded VP in (5), and finally the matrix VP in (6). In

<

sentences with the predicate “went/returned,” the spillover region (4) consisted of a dative-
marked DP, followed by the embedded VP in (5), and finally the matrix VP in (6). Table 9
summarizes how these sentences were divided into regions with example sentences (the initial

region (1) was omitted in the analyses but was a DP-TOP in all stimuli sentences):
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Table 9. Division of regions based on predicate for nominative and genitive case-marked reflexives

Predicate Pre- Critical Spillover Wrap-up Regions
critical (reflexive)
) 3) (4) () (6) 1) (8)

Showed DP-NOM DP-NOM/GEN VP DP-ACC DP-DAT VP-COMP VP
(Nom/Gen)  Keiji-ga zibun-ga/no totta syasin-o  Taro-ni  miseta-to itta

“...said that Keiji showed Taro a photograph of self.”

) 3) (4) (5) (6)
Believed DP-NOM  DP-GEN DP-COMP VP-COMP VP
(Nom) Keiko-ga  zibun-ga itiban.kireida-to  zihusiteiru-to itta.

¢...said that Keiko believes that self is the most beautiful.”
Went/Ret. DP-NOM DP-GEN DP-DAT VP-COMP VP
(Gen) Yuji-ga zibun-no ie-ni kaetta-to itta

““...said that Yuji went/returned to self’s home.”

Table 10 shows how sentences with dative and accusative case-marked reflexives were
divided by regions. Sentences with dative case-marked reflexives had a total of six regions, and
sentences with accusative case-marked reflexives had five regions. The pre-critical and critical
regions were the same as the other multi-clausal sentences. The spillover region in sentences
with dative-case marked reflexives consisted of a direct object in (4), followed by the embedded
VP in (5), and finally the matrix VP in (6). In sentences with accusative case-marked reflexives,

the spillover region consisted of the embedded VP in (4), followed by the matrix VP in (5).
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Table 10. Division of regions based on dative and accusative

Sentence  Pre-critical Critical Spillover Wrap-u
Type (reflexive)
(2) (3 ] () 6)
Dat DP-NOM DP-DAT DP-ACC VP-COMP VP
Keiji-ga zibun-ni bento-o katta-to itta

Acc

“...said that Keiji bought lunch for self.”
DP-NOM DP-ACC VP-COMP VP
Suzuki-ga zibun-o hihansita-to itta

¢...said that Suzuki criticized self.”

Table 11 shows how the phrases in the stimuli sentences were divided by regions in
mono-clausal sentences. As part of the objective of mono-clausal sentences was to examine
effects of non-canonical word orders, the placement of phrases differed between sentence type.
Type A and Type C have similar structures, the subject DP and object DP were swapped in Type
C (regions 1 and 2). In Type B and Type D, the reflexives and the direct object (DP-ACC) were
in region 2 and region 3, respectively. In Type B, the initial region consisted of the subject DP
and the wrap-up regions (4) and (5) consisted of the object DP and clause VP. On the other hand,

the initial region in Type D consisted of the object DP, and the wrap-up regions (4) and (5)

consisted of the subject DP and clause VP.
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Table 11. Example stimuli of mono-clausal sentences divided by regions used in SPR task

Sentence Type Initial (1) Pre-critical (2) Critical (3)  Spillover (4) Wrap-up (5)

A (Standard) DP-TOP DP-DAT Self-GEN DP-ACC VP
C DP-DAT DP-TOP Self-GEN DP-ACC VP

Initial (1) Critical (2) Spillover (3) Worap-up (4) Wrap-up (4)

B DP-TOP Self-GEN DP-ACC DP-DAT VP

D DP-DAT Self-GEN DP-ACC DP-TOP VP

3.2.2.3 Picture description task
After completing the truth-value judgment task, participants were presented with a packet of six
pictures (see Appendix B for each picture described below) for the picture description task.
These pictures were randomly ordered into six different sets. Each picture involved a sequence
of four boxes of pictures describing a short story, similar to a traditional Japanese yonkoma
manga (lit. four cell comics). The participants’ task was to describe the final scene of the
yonkoma manga based on the overall context. The following stories (27a-f) were the situations
depicted in the pictures. The underlines sentences were the descriptions of the fourth and last
picture of the yonkoma manga, and the predicted responses from the participants.
29. a. Yuji is a photographer doing a photoshoot for Natsuko. He did some editing of the
photos on his computer. Later, Yuji met Natsuko at a café to give her the

photographs. There, Yuji showed Natsuko a photograph of self. (Local binding).

b. Yuji is a photographer doing a photoshoot for Natsuko. He did some editing of the

photos on his computer. Later, Yuji met Natsuko at a café to give her the

74



photographs. Afterwards, Natsuko showed her friend at the library a photograph of

self. (LD binding).
c. Shinji saw a commercial advertising a special discount for the Nintendo DS. After
deliberating, he went to the electronics store to buy a DS. Excited, he showed his

girlfriend, Alice, the new DS. Later, Alice told her friend Keiko that Shinji bought a

DS for self. (Local binding).
d. Keisuke’s girlfriend’s birthday was coming up, and he was thinking what he should
buy for her birthday. He went to the Apple Store to buy a gift. On Friday, he gave his

girlfriend, Manami, a brand new iPad. Excited, Manami told her friend that Keisuke

bought an iPad for self. (LD binding).

e. There was an election to vote for “Mr. University,” and the finalists were Yuji,
Keisuke, and Shinji. At the time of voting, Yuji voted for Shinji, but Keisuke voted

for himself. Later Yuji found out what Keisuke did. Unamused, Yuji told Natsuko

that Keisuke voted for self. (Local binding).

f. There was an election to vote for “Mr. University,” and the finalists were Yuji,
Keisuke, and Shinji. At the time of voting, Yuji voted for Shinji, but Keisuke voted
for himself. Later, Shinji found out that Yuji had voted for him. Excited, Shinji told

Taro that Yuji voted for self. (LD binding).

3.2.3 Procedure

The truth-value judgment task was conducted by both off- and on-line formats. The off-line
format was a traditional paper-and-pen task, and the sentences were randomized into eight
different forms. The on-line task was conducted on Linger (developed by Doug Rhode, MIT,
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http://tedlab.mit.edu/~dr/Linger/), version 2.94, software running on Dell Latitude E5430
computers operated by Windows 7. Linger is a free application for computerized experiment
design, data collection, analysis, and provides millisecond reaction time recording in SPR tasks
for both word-by-word and global reading times. The stories and sentences appeared in random
order on Linger, and were presented in 12pt font. The stories were shown over one single line,
and the sentences that commented on the stories appeared below in noncumulative linear format.

In both formats, L1 Japanese participants were given a maximum of one hour to complete
the task. No participant in the data collection period exceeded the time limit (on average, L1
Japanese speakers finished the task in approximately 40 minutes).

Off-line task: At the time of testing, participants were first presented with instruction in
written form as to how to complete the task. They were instructed to read the story first and
determine whether the sentence that followed was true or false based on the context in the story.
Participants were provided with four sets of examples for practice — one LD true, one local true,
one mono-clausal sentence true, and one completely false. Specifically, participants were
instructed to focus on the subjects that were presented in the story and the statements, not on any
non-present plausible referents.

On-line task: The instructions on how to complete an SPR task were first presented on
the screen. The same instructions were given from the off-line task. Four practice sentences were
provided to familiarize the participant with the SPR method, and another set of four stories and
sentences were provided for additional practice. Specifically, participants were warned in the
instructions that they cannot return to any previous slide once the task commenced. The stories

first appeared on the screen with a set of dashed lines below the story, as shown in Figure 9.
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Once the participant read the story and pushed the SPACEBAR, the first word of the sentence

appeared, as shown in Figure 10.

FEEOABREAOFEREELL. FEEHEL T, FHBRBRRETEAICR-ILEFEEREL.

Figure 9. Example story from SPR task on Linger

ABBIE

Figure 10. Example sentence stimuli from SPR task on Linger

This marked the beginning of the self-paced reading task. The words of the sentence
appeared word-by-word in noncumulative display as the participants progressed through the task.
To reiterate, participants were not able to return to any previous word that they had passed
already. Once all the words have passed, a true or false screen appeared, where participants
answered whether the sentence was TRUE or FALSE, based on the context they had just read.
These stories and sentences, as mentioned earlier, appeared in sequence, but the pairs appeared
in random order during the task.

Picture description task: After completion of the truth-value judgment task, participants
were presented with a packet of six yonkoma manga sheets. Participants who took the on-line
truth-value judgment task documented their answers on Microsoft Word 2013, and those who
took the off-line task wrote their answers at the end of the truth-value judgment task. They were
explicitly instructed to use one of the reflexives — zibun, zibun-zisin, kare-zisin, or kanozyo-zisin
— in their answers, but had a choice of using just one reflexive for all answers, or a combination

of two, three, or all four of them in describing the different situations. Although not explicitly
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instructing participants to use reflexives may have provided more natural responses, pilot tests
revealed that no instruction resulted in some answers without reflexives; thus, it was determined

that explicit instruction should be provided.
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4.0 L1 RESULTS

The results of the statistical analyses carried out from the experiments laid out above are
presented by the order of study. First, the results from the truth-value judgment task are
presented, followed by the self-paced reading data, and finally the picture description task. All
statistical analyses for the truth-value judgment task were conducted on IBM SPSS Statistics 24,
and the alpha levels were set at .05 for all tests, unless noted otherwise. Before any analyses were
performed, the results from the paper and pen format and Linger format were compared for
format reliability (see Appendix C for full raw data results). The total results were submitted to
an ANOVA to test for statistical significance, and the difference between the two formats are not
significant, F(2, 100) = 0.122, p = .885, for all L1 groups, confirming that whether participants
took the off- or on-line task did not have any effect on the outcome. Thus, all data were
combined for the overall analysis.

The analysis of the SPR task was conducted on R (Version 3.2.2; CRAN project; R
Developmental Team, 2016). R is a freeware programming software made available by GNU
General Public License, and is widely used in a range of fields for conducting statistical analyses
of data. Raw reading times were first recorded in Microsoft Excel and then transferred over to R
to calculate for residual reading times. More information of calculating residual reading times

and outliers are in Section 4.2.
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For the picture description task, the results are presented in groups based the context of
the pictures. Pictures A and B are analyzed together as they have similar contexts but different
local and LD binding situations. Subsequently, Pictures C and D are analyzed together, and
finally Pictures E and F. The analysis is divided into these three groups to examine which
reflexives L1 speakers use in describing different binding situations within similar actions and
whether L2 learners show similar or different patterns. Statistical analysis for reliable effects of
reflexive use were conducted on SPSS 24, and the alpha level was set at .05, unless otherwise

noted.

41 STUDY1

Study 1 examines how L1 Japanese bind zibun, zibun-zisin, and kare/kanozyo-zisin to their
antecedents, whether they follow the binding constraints that are ascribed to each reflexive, and
if any specific binding patterns emerge based on case and the predicate. To review, the following
research questions were set for Study 1:

a. Will specific binding patterns (i.e., local vs. LD binding) emerge according to the
binding constraints (subject orientation or locality constraints) of zibun, zibun-
zisin, and kare/kanozyo-zisin, or will results show contradicting patterns?

b. Will case play a role in resolving ambiguity in reflexive-antecedent binding, and
specific local and LD binding patterns emerge based on case-marked reflexives?

c. Will the predicates that have different subcategorization/meaning influence local

or LD binding of reflexives?
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Table 12 shows the overall accuracy scores for multi-clausal sentences divided by case
markers (nominative, accusative, genitive, and dative) and local and LD binding of each
reflexive. The totals are reported by the mean accuracies as a group (not individually), and the
percentages provided in each cell represent the number of correct interpretations based on the
context given. The n-size for each case-marked reflexive cell is 48 — to review, there were 48
participants that took the truth-value judgment task, and each test form consisted of only one
local-bound and one LD-bound sentence for each case-marked reflexive; hence, each participant
answered one local-bound and LD-bound sentence for each case-marked reflexive. For each cell,
the raw totals of true responses are provided in parentheses; the means of true responses per

local- and LD-bound sentences for each reflexive are provided in parentheses in the totals.

Table 12. L1 Japanese accuracy rates for local/LD binding by case in the truth-value judgment task

Reflexive Binding Total Nominative Accusative Genitive Dative
Zibun Local 49.0% (23.5) 64.6% (31) 52.1% (25) 45.8% (22) 33.3% (16)
LD 63.0% (30.25) 43.8% (21) 64.6% (31) 68.8% (33) 75.0% (36)

Zibun-zisin  Local 67.7% (32)  81.3%(39) 62.5% (30) 66.7% (32) 56.3% (27)

LD 53.6% (25.75) 35.4% (17) 52.1% (25) 62.5% (30) 64.6% (31)
Kare/ Local  67.2% (32.25) 64.6% (31) 58.3% (28) 81.3% (39) 64.6% (31)
kanozyo-zisin LD 30.2% (14.5) 18.8% (9) 27.1% (13) 33.3% (16) 41.7% (20)

Overall, the results in Table 12 show that L1 Japanese participants in total accepted more
LD, as opposed to local, subjects in sentences with zibun, but more local than LD subjects in
sentences with zibun-zisin and kare/kanozyo-zisin. As a group, the L1 Japanese accepted 63.0%
of the sentences when forced an LD binding interpretation of zibun, and only 49.0% of the

sentences when zibun was local-bound. In sentences with zibun-zisin, the L1 Japanese reported
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true to 67.7% of local-bound sentences, and, surprisingly, 53.6% of LD-bound sentences (note
that LD binding should be blocked based on movement at LF). Finally, the L1 Japanese
participants showed a substantial bias for local binding with kare/kanozyo-zisin, for which they
accepted 67.2% local-bound sentences, but only 30.2% when LD.

In examining these results by case markers, the L1 Japanese accepted more local than LD
subjects when zibun was marked by the nominative case (31 local to 21 LD), but more LD than
local subjects when the other case particles marked zibun (31 to 25 for accusative, 33 LD to 22
local for genitive, and 36 to 16 for dative). For zibun-zisin, they accepted more local subjects
when the reflexive was marked by the nominative (39 local to 17 LD), accusative (30 to 25), and
genitive (32 to 30) cases, but more LD subjects for dative case-marked zibun-zisin (31 LD to 27
local). Finally, the participants substantially accepted more local subjects than LD regardless of
which case particle marked kare/kanozyo-zisin (31 local to 9 LD for the nominative case, 28 to
13 for the accusative, 39 to 16 for the genitive, and 31 to 20 for the dative).

Thus, the L1 Japanese participants appear to have some specific binding patterns based
on case marking for zibun and zibun-zisin, but not for kare/kanozyo-zisin. These results were
submitted to an ANOVA to test for statistical significance between local and LD accuracy with
case as a factor. The differences between local and LD were significant with a case effect for
zibun, F(1, 47) = 8.007, p = .007, zibun-zisin, F(1, 47) = 7.888, p = .007, and kare/kanozyo-zisin,
F(1, 47) = 6.188, p = .016 (note that local and LD binding differences with kare/kanozyo-zisin

were stronger without case as a factor, F(1, 47) = 41.838, p < .001). These values indicate that
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L1 Japanese have different patterns in accepting local- and LD-bound antecedents not only

between the three reflexives types, but also between the four case markers.*

Table 13. Bonferroni post-hoc tests for multiple comparisons for local vs. LD binding (L1 Japanese)

Reflexive Case Mean Difference  Binding Effect  Std. Error p
Zibun Nominative .208* Local .089 024
Accusative -.125 None 102 224
Genitive -.229* LD .100 .026
Dative -417* LD 102 .000
Zibun-zisin Nominative 458* Local .084 .000
Accusative 104 None 104 322
Genitive .042 None .099 674
Dative -.083 None 102 420
Kare/ Nominative 458* Local .079 .000
kanozyo-zisin ~ Accusative .313* Local .090 .001
Genitive AT9* Local .099 .000
Dative 229* Local 100 026

Note: the mean difference is significant at the .05 level.

3 Differences between local and LD binding of zibun and zibun-zisin without case as a variable
remained significant for zibun, F(1, 47) = 7.011, p = .011, and zibun-zisin, F(1, 47) = 4.858, p

=.032, but the observed power was substantially higher for zibun, .737, than zibun-zisin, .579.
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Table 13 shows Bonferroni post-hoc tests for multiple comparisons between local and LD
binding of zibun, zibun-zisin, and kare/kanozyo-zisin. A positive mean difference indicates a bias
for local binding and a negative mean difference indicates a bias for LD binding. First, post-hoc
test results for kare/kanozyo-zisin confirmed a local binding effect for all case markers (i.e., L1
Japanese bound kare/kanozyo-zisin with the local antecedent regardless of case). With zibun and
zibun-zisin, there were no main effects for when the accusative case marked zibun, p = .224, and
when the accusative, p = .332, genitive, p = .674, and dative, p = .420, cases marked zibun-zisin.
All other results found reliable interactions between case and local or LD binding: for zibun, a
local binding effect with nominative case and an LD binding effect with genitive and dative case,
and for zibun-zisin, a local binding effect with nominative case. These results indicate different
binding patterns specifically based on which case particle marked reflexives: for zibun, an LD
bias with genitive and dative case (i.e., inherent cases) and a local bias with nominative case (no
statistical bias was found with accusative case); for zibun-zisin, a local bias occurs with
nominative case but no bias with other case markers. Figure 11 illustrates the accuracy scores, as

a group, from the truth-value judgment task.
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L1 Japanese multi-clausal sentences

09
0.8
0.7
0.6
0.5
04
03
0.2
0.1

0

Local LD Local LD Local LD
Zibun Zibun-zisin Kare/Kanozyo-zisin

B Nominative M Accusative M Genitive B Dative

Figure 11. lllustration of L1 Japanese results from multi-clausal sentences

Next, the results were further examined by predicate for each sentence. Table 14 shows

the accuracy results based on predicate type (see Appendix D for n-sizes of Table 14).3" In most

37 The n-sizes for each cell in Table 14 slightly vary as 25 L1 Japanese participants took Test
Form 1 and 23 took Test Form 2 of the truth-value judgment task. As mentioned earlier, the
stimuli were separated into two test forms to prevent the task from being too long; thus,
participants only saw one locally bound sentence for each predicate (i.e., if they saw a sentence
that involved local binding of zibun and the predicate “showed,” they did not see the same
sentence in the task that involved LD binding of zibun). In other words, if Test Form 1 included a
local-bound sentence of zibun-NOM and the predicate “showed,” then Test Form 2 contained the

LD-bound sentence of zibun-NOM and the predicate “showed,” In this case, 25 participants saw
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sentences, the local or LD binding biases found in the earlier results based on case marking
overlapped with the predicate results, such as in the following sentence:

30. Taro-wa Keiji-ga zibun-ni  bento-o tyamonsita-to  itta.

Taro-TOP Keiji-NOM self-DAT lunchbox-ACC ordered-COMP said.
“Taro said that Keiji ordered a bento for self.”

In this sentence where the predicate is tyamonsita, the majority of participants accepted
the LD-bound subject over the local (61% LD and 24% local), but the above analysis with case-
marked reflexives already confirmed an LD bias for dative case-marked zibun. However, the VP
zihusiteiru (lit. to believe) resulted in a particularly strong binding bias across all reflexives. The
following stories in (31) and sentence in (32) demonstrates how a sentence with zihusiteiru was
used in the stimuli. Story A guides the reader to a local binding interpretation and Story B guides
an LD binding interpretation:

31. Story A: Keiko is a narcissist and believes she is the most beautiful student at the

university. Hanako found this unattractive and told her friends about Keiko.
Story B: Keiko believes that Hanako is the most beautiful student at the university.

Hanako was flattered by this and told her parents the compliment Keiko gave her.

the local-bound sentence and 23 saw the LD-bound sentence; thus, the n-sizes for that particular

cell (nominative case, predicate “showed”) would be 25 for local and 23 for LD.
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32. Sentence: Hanako said that Keiko believes self to be the most beautiful.

Hanako-wa Keiko-ga zibun-ga itiban.kireida-to
zihusiteiru-to itta.
Hanako-ToP Keiko-NOM  self-NOM  most.beautiful-comp

believe.IMPF-COMP  said
With all three reflexives (zibun, zibun-zisin, and kare/kanozyo-zisin), almost all L1
Japanese participants rejected sentences when the context of the story guided the reader to bind
the reflexive with the LD antecedent (Story A), but the majority of them accepted the same
sentence when the context guided them to bind locally (Story B). Thus, the results from
zihusiteiru suggest that certain predicates that have yet to be uncovered in the literature continue
to play a role in binding.

Table 14. Results from Table 12 by predicate

% in each cell = total accurate responses to T/F stories collapsed across participants

Predicate Case Zibun Zibun-zisin Kare/kanozyo-zisin

Local LD Local LD Local LD
Showed Nom 13(52%) 18 (78%) 19 (83%) 13(52%) 11 (44%) 8 (35%)
Believed Nom 18(78%) 1(4%) 20(80%) 4(17%) 20(87%) 1 (4%)

Blamed/criticized Acc 14 (56%) 14 (61%) 13 (57%) 14 (56%) 16 (70%) 6 (24%)
Praised Acc 10 (43%) 17 (68%) 17 (68%) 11(48%) 12 (48%) 7 (30%)
Showed Gen 12 (48%) 14 (61%) 14 (61%) 16 (64%) 14 (61%) 8 (32%)
Returned/went Gen 10 (43%) 19 (76%) 18 (72%) 15 (65%) 25 (100%) 7 (30%)
Ordered Dat  6(24%) 14 (61%) 9(39%) 15(60%) 14 (56%) 12 (52%)

Bought Dat 11 (48%) 22(88%) 18(72%) 18 (78%) 17 (74%) 7 (28%)
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Next, Table 15 shows the overall accuracy scores for mono-clausal sentences divided by
sentence type.® The totals are again reported by the mean accuracies as a group (not
individually), and the percentages provided in each cell represent the number of correct
interpretations based on the context given.*® As expected, the L1 Japanese accepted 93.8% of the
sentences when the subject was the antecedent of zibun, but they also accepted 44.8% of the
object-bound sentences with zibun, which should be blocked by movement at LF and the subject-
hood condition ascribed to zibun. With zibun-zisin and kare/kanozyo-zisin, binding accuracies
were as predicted as they accepted more subject-bound (83.3%) than object-bound (12.5%)
sentences with zibun-zisin, and accepted both subject (61.5%) and object (66.7%) antecedents
with kare/kanozyo-zisin. Sentence type, though, appears to play a role in the interpretations of
subject or object binding with kare/kanozyo-zisin. The L1 Japanese accepted more object DPs
than subject DPs in Type A and Type D (22 object to 12 subject for Type A, 21 to 12 for Type
D), but more subject DPs than object DPs in Type B and Type C (20 subject to 11 object for
Type B and 15 to 10 for Type C). Overall, the results from mono-clausal sentences indicate that
L1 Japanese generally followed the binding constraints ascribed to zibun-zisin and kare/kanozyo-

zisin, but not with zibun as object-binding was clearly evident.

38 For review, sentence Type A is in the standard word order and Type B, C, and D are the
scrambled structures. See Table 11, Section 3.2.2.1, for details.
%9 N-sizes for Table 15:

Subject: Type A =20, Type B =23, Type C =28, Type D =25

Object: Type A =28, Type B =25, Type C =20, Type D =23
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Table 15. L1 Japanese results of mono-clausal sentences from the truth-value judgment task

Reflexive Binding Total Type A Type B Type C Type D
Zibun Subject  93.8% (22.5) 90.0% (18) 100% (20) 89.3% (25) 96.0% (24)

Object  44.8% (10.8) 35.7% (10) 52.0% (13) 45.0% (9) 47.8% (11)

Zibun-zisin  Subject  83.3% (20)  70.0% (14) 73.9% (17) 85.7% (24) 100% (25)

Object  12.5% (3)  21.4%(6) 4.0% (1)  10.0% (2) 13.0% (3)

Kare/ Subject 61.5% (14.8) 60.0% (12) 87.0% (20) 53.6% (15) 48.0% (12)

kanozyo-zisin  Object  66.7% (16) 78.6% (22) 44.0% (11) 50.0% (10) 91.3% (21)

Table 16. Bonferroni post-hoc tests for multiple comparisons for subject-object binding (L1 Japanese)

Dependent Reflexive Mean Binding Std. Error p
variable Difference Effect
Zibun 979* Subject 125 .000
Subject vs. object  Zibun-zisin 1.417* Subject 111 .000
Kare/kanozyo-zisin -.125 None 135 .360

Note: The mean difference is significant at the .05 level

The total results from Table 15 were submitted to an ANOVA to test for statistical

significance between subject and object binding accuracy with reflexives as a factor The

differences were significant, F(1, 47) = 39.025, p < .001, and Bonferroni post-hoc tests for

multiple comparisons, as shown in Table 16, also show a reliable effect for subject binding with

zibun, p <.001, and zibun-zisin, p <.001, but not with kare/kanozyo-zisin, p = .360. Nonetheless,

there are two important points from the results to re-emphasize here: 1) although there was a

reliable effect for subject binding with zibun, the raw numbers show that L1 Japanese speakers
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accepted object binding of zibun at a considerable rate; 2) detailed analysis of kare/kanozyo-zisin
shows that sentence type has an effect on whether L1 Japanese bind kare/kanozyo-zisin with the
subject or the object. These results are illustrated in Figure X.

L1 Japanese mono-clausal sentences

1.2

0.8
0.6 ‘V
04 “'
0.2 }
0
Zibun Zibun-zisin Kare/kanozyo-zisin Zibun Zibun-zisin Kare/kanozyo-zisin

Subject Object

Figure 12. lllustration of L1 Japanese results from multi-clausal sentences

42 STUDY 2

Study 2 examines how L1 speakers process ambiguous sentences by analyzing their reading
profiles from the SPR task. Among the 48 L1 Japanese participants, 21 took the task on Linger.
The three objectives were to examine whether processing times differ between the three
reflexives, whether certain case-marked reflexives induce longer processing times (e.g.,
structural vs. inherent case), and if non-canonical word orders lead to increased ambiguity and
reading times. The research questions that were raised in Study 2 are repeated below:

90



Study 2: Processing of ambiguous sentences in Japanese.

a.  Will processing differ between zibun, zibun-zisin, and kare/kanozyo-zisin?

b. Will certain case-marked reflexives induce longer processing times than other case

markers?

c.  Will scrambling induce longer processing times of reflexives?

All SPR data were converted to residual reading times for the analyses. Residual reading
times were calculated based on the predicted reading time subtracted from the actual reading
time of each participant. Residual reading times are useful in analyzing SPR data as they reduce
“extraneous variance by subtracting out the participant’s button-press baseline time and by
controlling for length effects due to region length” (Hara, 2009, p. 42). Particularly in Japanese,
it also mitigates the effects of different morae lengths in phrases within each region. Before
residual reading times were calculated, outlier data for each participant were calculated to
eliminate any unusual data. If a participant’s response time were two standard deviations
removed from the mean response times, their data was eliminated. In total, 1.80% of the L1
Japanese data were removed for the final analysis. All statistical analysis of the SPR data was
conducted on R.

The results for this section are divided between multi-clausal sentences and mono-clausal
sentences to separately examine the effect of case (in multi-clausal sentences) and scrambling (in
mono-clausal sentences). First, let us examine the SPR data from multi-clausal sentences. Table
17 (zibun), Table 18 (zibun-zisin), and Table 19 (kare/kanozyo-zisin) present the mean residual
reading times divided by local and LD binding (see Appendix E for standard deviations of the
residual reading times, Appendix F for global reading times, and Appendix G for the graphs of

the residual reading times). The regions of interest for the analysis are the critical region,
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spillover region, and wrap-up regions. The critical region for all sentences was located in region
(3) and the spillover region was located in region (4), and the wrap-up regions were in regions
(5) through (8) (see Section 3.2.2.2 for how the wrap-up regions were divided based on sentence
type). To review, the predictions that were set within multi-clausal sentences were as follows: 1)
there will be main effects in the wrap-up regions for local-bound sentences with inherent case-
marked reflexives (genitive and dative case), based on the notion that reopening a closed VP to
force local binding is costly; and 2) LD-bound sentences with structural case-marked reflexives
will show main effects in the wrap up regions, based on the notion that structural case attaches

early and raising a reflexive to the higher T position naturally takes more time.
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Table 17. Residual reading times of multi-clausal sentences with zibun (ms)

Local

Nom

Acc

Gen

Dat

Nom

Acc

Gen

Dat

VP
Showed
Believed
Showed

Returned

VP
Showed
Believed

Showed

Went

2
134.7
-20.6
-10.2
73.8
103.6

14.9

-81.3
69.4
109.7
-14.3
10.9

-87.2

3)
225
-136.5
-83.7
1315
1.2

22.8

-15.2
228.8
-23.2
-13.8
-60.3

-118.8

(4)
27.3
107.6
150.0
45
55.6

33.3

-23.8
576.5
-42.6
-81.6
-110.4

-7.8

()
-113.7
-1
-23.9
-37.5
-46.1

-28.9

-69.2
416.3

-74.9

-17.3

-125.1

(6)
-62.8

-85.9

-145
-194

65.3

75.9

196

-55.5
-84.4

-66.9

@

-133.4

73.9

86.9

-150

-163.9

-40.5

78.6

-52.4

93



Table 18. Residual reading times of multi-clausal sentences with zibun-zisin (ms)

Local

Nom

Acc

Gen

Dat

Nom

Acc

Gen

Dat

VP
Showed
Believed
Showed

Returned

VP

Showed

Believed

Showed

Went

@
26
-52.6
-25.0
-18.4
62.4

-48.3

-69.2
41.4
-19.5

-39.6

3)
162.8
23.2
-29.7
43
128.3

41.6

247.4
167.2
-1.4
380.8
152.1

96.9

(4)
-107
-72.7
273.3

-13
165.2

-26.9

247.7
296.1
13.8
94.2
-49.7

03.6

(5)
-172.7
-167.3
67.1
-107.6
-114.6

-160.1

-105.7
236.5

73.9

-67.9

46.9

(6)

-126.8

-85.8

-73.1

35.6

-57.3

40.4

140.2

-17.9

79.3

136.4

1
35.2

-126.2

-166.3

-109.7

-95.9

91.7

101.3
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Table 19. Residual reading times of multi-clausal sentences with kare/kanozyo-zisin (ms)
Local VP (2) (3) (4) Q) (6) (1) (8)
Nom  Showed 100.7 242.9 405.2 -106.6 0.6 148.3 145.9

Believed  -76.7 -12.3 407.2 40.6 357.6

Acc -- 45.7 193.9 331.0 -34.5

Gen  Showed -36.8 272.8 77.5 -38.7 -15.5 120.8 23.9
Returned 47.3 78.8 110.2 -5.8 -163.2

Dat -- 64.4 638.4 -83.1 -42.2 -149.6

LD VP (2) (3) 4 (5) 6 (1) (8

Nom  Showed 19.9 192.4 -68.6 -62 -62.5 -30.1 -55

Believed -174 348.6 -66.4 -138.6 -143.4

Acc -- -51.5 92.0 185.7 22.6

Gen  Showed 96.5 27.5 155 20 39.1 -159.4 -147
Went 24.3 273 -62.1 -120.7 -102.6

Dat -- -49.9 100.1 243.6 -55.6 19.7

Overall, the reading profiles show that sentences with polymorphemic reflexives
produced more critical region effects than the monomorphemic reflexive. In both local- and LD-
bound sentences, zibun only induced two critical region effects out of all sentences (one for local
binding with the predicate “showed” (genitive) and one for LD binding with the predicate
“believed”). In turn, zibun-zisin had more critical region effects than zibun with six instances of
increased reading times, specifically in local-bound sentences with the predicates “showed”

(nominative) and “returned,” and in LD-bound sentences when the nominative and genitive case
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marked zibun-zisin. Finally, kare/kanozyo-zisin induced critical region effects in almost all
sentences. These results indicate that kare/kanozyo-zisin poses more processing difficulty than
zibun and zibun-zisin, but within zibun-zisin, LD binding induced more increased reading times
than local binding.

In examining the spillover and wrap-up regions, the reading profiles show that the
spillover or wrap-up effects that occurred in sentences with zibun and zibun-zisin were not as
predicted. Recall the prediction was that there would be a wrap-up effect in local-bound
sentences with inherent case. However, there was little evidence of any wrap-up region effects
with either zibun and zibun-zisin (a marginal effect was found in region 7 in the sentence with
zibun-zisin and the VP “showed” (genitive case)). In turn, there were increased reading times in
the wrap-up regions of all LD-bound sentences with zibun-zisin (except for the predicate
“believed”). These patterns indicate that while L1 Japanese permit LD binding of zibun-zisin,
they process LD-bound sentences with zibun-zisin slightly differently from those with zibun.

In turn, kare/kanozyo-zisin induced a number of spillover and wrap-up effects, but these
main effects were more prevalent in local-bound sentences than LD-bound; the main effects in
LD-bound sentences mainly occurred in the critical regions. These results suggest upon initial
slowdown in the critical region, the parser likely determined that the LD-bound sentence with
kare/kanozyo-zisin is false. That is, unlike the other reflexives that induced less main effects in
the critical region, increased reading times at the critical region indicates that the parser in
Japanese makes co-reference decisions for kare/kanozyo-zisin upon processing this reflexive
before resuming the parse. On the other hand, in local-bound sentences with kare/kanozyo-zisin,
the pervasiveness of spillover and wrap-up regions suggests that the L1 Japanese participants for

this study were seeking for more information to complete local binding of kare/kanozyo-zisin.
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Next, Table 21 and Table 22 presents the residual reading times from the mono-clausal
sentences (see Appendix E for standard deviations). These sentences are divided by subject- and
object-bound sentences for the analysis and further divided by sentence type (standard vs.
scrambled). Scrambling effects were examined based on the previous research that claimed that
non-canonical word orders generally increase structural ambiguity, because they are derived
from transformation.

To review, the critical, spillover, and wrap-up regions were in different locations due to
scrambling of DPs. Table 20 below reviews how the phrases in the stimuli were divided into
their respective regions. Type A and Type C have similar structures where the reflexive appears
after the subject DP and object DP, but Type C is scrambled because the object DP appears
before the subject DP. In Type B and Type D, the reflexives appear between the subject DP and
object DP. Thus, the critical region is in region 3 for Type A and Type C, and in region 2 for
Type B and Type D. The spillover and wrap-up regions are the same for Type A and Type C. In
Type B, the object DP appears in region 4, whereas the subject DP appears in the same region in

Type D.

Table 20. Example stimuli of mono-clausal sentences divided by regions used in SPR task

Sentence Type Initial (1) Pre-critical (2) Critical (3)  Spillover (4) Wrap-up (5)

A (Standard) DP-TOP DP-DAT Self-GEN DP-ACC VP
C DP-DAT DP-TOP Self-GEN DP-ACC VP

Initial (1) Critical (2) Spillover (3) Worap-up (4) Wrap-up (4)

B DP-TOP Self-GEN DP-ACC DP-DAT VP

D DP-DAT Self-GEN DP-ACC DP-TOP VP
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First, let us examine the results from subject-bound mono-clausal sentences. The results
show that there were no critical region effects with zibun in any subject-bound sentence, and one
marginal critical region effect with zibun-zisin in Type C. However, in Type D, both sentences
with zibun and zibun-zisin induced spillover effects in region 4 where the subject DPs were
located. A similar wrap-up effect also occurred in sentences with kare/kanozyo-zisin, except the
main effect was detected in region 5 instead of region 4. In addition, Type B and Type C induced
increased reading times in the critical region with kare/kanozyo-zisin. These results indicate that
although L1 Japanese exhibited some processing difficulty with kare/kanozyo-zisin, they
generally processed subject-bound sentences with zibun and zibun-zisin without delays. In
addition, even when wrap-up effects were detected in Type D sentences, the L1 Japanese were
100% accurate in identifying the subject antecedent of zibun and zibun-zisin.

In turn, there were substantially more increased reading times in a number of regions
with object-bound mono-clausal sentences. Main effects were detected in the critical regions for
all reflexives in Type C, and Type D incurred increased reading times the spillover and wrap-up
regions (regions 4 and 5 with zibun, regions 3 and 5 with zibun-zisin, and regions 3 and 4 with
kare/kanozyo-zisin). While there were other separate cases of increased reading times in certain
regions (such as, the critical region in Type B with zibun and in Type A with zibun-zisin and
kare/kanozyo-zisin), the overall results show that the L1 Japanese participants had more
difficulty in processing sentences that forced an object binding interpretation than subject

binding.
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Table 21. Residual reading times of subject-bound mono-clausal sentences (ms)

Reflexive Sentence (€] (2) 3) (4) (5)
Zibun A -60.8 -92.7 -51.9 -100.5 20.3
B -38.8 37.5 -131.3 -19.0 -176.2
C 24.9 29.8 14.6 -104.0 -152.0
D 157.0 78.0 -8.5 243.7 -30.6
Zibun-zisin A 13.8 -80.0 -42.2 -713.4 -52.3
B -75.0 -71.2 -123.9 -182.2 -213.4
C -29.2 60.7 116.5 -55.2 -215.6
D 27.6 -42.4 -52.5 309.4 -76.3
Kare/ A -65.7 -87.6 -165.7 -13.5 -166.6
Kanozyo-zisin B -120.0 241.6 88.6 -65.8 -152.6
C -36.0 -121.2 407.6 -95.9 -49.7
D 7.5 -18.1 -40.2 -712.5 307.8

99



Table 22. Residual reading times of object-bound mono-clausal sentences (ms)

Reflexive Sentence Q) (2) 3) (4) (5)
Zibun A 17.9 -29.1 -36 -15.4 66.6
B -4.9 138.7 162.3 -38 -63
C -53.0 16.8 121.7 -47.1 -143.4
D 25.6 -36.2 -13.6 102.5 242.2
Zibun-zisin A 15.9 -126.5 242.8 -25.0 150.8
B -4.1 5.3 -23.1 -74.6 22.5
C -9.4 12.3 185.7 59.9 148.0
D 59.3 67.3 244.2 67.8 255.5
Kare/ A 12.2 -106.6 201.9 -141.6 -148.2
Kanozyo-zisin B -148.2 -48.3 292.8 -158.6 386.6
C 106.4 1154 266.9 -64.7 -193.2
D -17.9 188.9 354.3 355.0 -96.1
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43 STUDY 3

Study 3 examines how L1 speaker select reflexives when describing situations from a picture
description task, and whether any local and LD binding patterns emerge based on the reflexive.
To review, the following research question was raised in Study 4:

a. Which reflexives will L1 speakers and L2 learners use to describe situations that

require local and LD binding?

Table 23 shows the overall results from the picture description task (see Appendix H for
full list of responses). The results for kare/kanozyo-zisin were combined for this table, as both
reflexives have the same reflexive properties (aside from gender specification), but are split in
the separate analyses of the pictures below. Overall, the majority of L1 Japanese participants
selected zibun the most (37.2%), followed by kare/kanozyo-zisin (35.0%), and zibun-zisin
(26.4%). While it was not surprising that zibun was selected the most, the high frequency of
kare/kanozyo-zisin was unexpected, as the previous literature that claimed kare/kanozyo-zisin is

not used as much in production.

Table 23. Overall L1 Japanese results from the Picture Description Task

Reflexive Japanese (n = 288)
Zibun 107 (37.2%)
Zibun-zisin 76 (26.4%)
Kare/kanozyo-zisin 101 (35.0%)
Kare-zisin 45 (15.6%)
Kanozyo-zisin 56 (19.4%)
Other/no reflexive 4 (1.4%)
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Next, the results were examined by picture type. Each set of pictures had similar
background situations but different endings to the yonkoma manga (lit. four-cell comic). The
fourth and last scenes of Pictures A and B (Table 24) involved a person showing a photograph to
someone else, and the objectives of these sentences were to examine how the participants report
pictures that depict object-bound (Picture A) and subject-bound (Picture B) situations. The last
scenes of Pictures C and D (Table 25) involved a person buying a gift for himself (Picture C) and
someone else (Picture D), and Pictures E and F (Table 26) involved a person voting for either
himself (Picture E) or someone else (Picture F) in an election. The goals of these prompts were
to examine how the participants reported situations that require local binding (Pictures C and E)
and LD binding (Pictures D and F). The overall objective in examining all sentences was to see
which reflexive participants select in object-bound, subject-bound, local-bound, and LD-bound

sentences.

Table 24. L1 Japanese Picture A and B results

Picture A: Yuji showed Natsuko a photograph of self. (Object binding)

Picture B: Natsuko showed her friend at the library a photograph of self. (Subject binding)

Reflexive Picture A Picture B
Zibun 13 (27.1%) 18 (37.5%)
Zibun-zisin 6 (12.5%) 10 (20.8%)
Kare-zisin 5 (10.4%) 1 (2.1%)
Kanozyo-zisin 24 (50.0%) 17 (35.4%)
Other 0 (0%) 2 (4.2%)

First, let us examine the results from Picture A and B, as shown in Table 24. The results

from Picture A show that L1 Japanese used the pronoun-reflexive form, kanozyo-zisin the most
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to describe the scene at 50.0%, followed by 27.1% selecting zibun, and 12.5% selecting zibun-
zisin. In some cases, there were examples of participants selecting kare-zisin, but those that used
kare-zisin correctly referred to Yuji and described the sentence as, “the picture that was taken by
kare-zisin.”

However, the results from Picture B reveal that the L1 Japanese participants use a variety
of reflexives to refer to the subject ‘Natsuko,” and used zibun (37.5%) and kanozyo-zisin (35.6%)
at similar rates, followed by zibun-zisin (20.8%). Overall, these results indicate that L1 Japanese
generally use pronoun-zisin or zibun to describe an object binding situation, but use all three

reflexive types more liberally in subject binding.

Table 25. L1 Japanese Picture C and D results

Picture C: Alice told her friend that Shinji bought a Nintendo DS for self. (Local binding)

Picture D: Manami told her friend that Keisuke bought an iPad for self. (LD binding)

Reflexive Picture C Picture D
Zibun 13 (27.1%) 30 (62.5%)
Zibun-zisin 11 (22.9%) 7 (14.6%)
Kare-zisin 15 (31.3%) 2 (4.2%)
Kanozyo-zisin 7 (14.6%) 7 (14.6%)
Other 2 (4.2%) 2 (4.2%)

In the results from Table 25, Picture C (local binding) shows that L1 Japanese
participants used a variety of reflexives when referring to the local antecedent “Shinji.” The L1
Japanese selected kare-zisin (31.3%) the most, followed by zibun (27.1%), and then by zibun-
zisin (22.9%). However, the results from Picture D (LD binding) show the L1 Japanese

overwhelmingly selected zibun (62.5%) to refer to the LD antecedent, while zibun-zisin (14.6%)
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and kanozyo-zisin (14.6%) were used at substantially lower rates than zibun. These results
indicate that zibun is the preferred reflexive in LD binding situations, while a variety of
reflexives may be used in describing local binding situations. Thus, the results from Pictures C
and D show that the selection of reflexives differ for describing local and LD binding situations.
In Table 26, the results from Picture E, which requires local binding, reveals slightly
different patterns from Picture C. The L1 Japanese group selected zibun-zisin the most at 52.1%,
followed by kare-zisin at 35.4% and zibun at 10.4%. In turn, the results from Picture F, show
very similar results to Picture D, as participants selected zibun 56.3% of the time and more than
the other reflexives for LD binding. Zibun-zisin was selected by 31.3% of the participants and
kare-zisin was selected by only 15%. The overall results from Table 25 and Table 26 show that
zibun was mainly selected to describe situations that require LD binding, while all reflexives

without an observable bias were used for local binding situations.

Table 26. L1 Japanese Picture E and F results

Picture E: Yuji told Natsuko that Keisuke voted for self. (Local binding)

Picture F: Shinji told Taro that Yuji voted for self. (LD binding)

Reflexive Picture E Picture F
Zibun 5 (10.4%) 27 (56.3%)
Zibun-zisin 25 (52.1%) 15 (31.3%)
Kare-zisin 17 (35.4%) 5 (10.4%)
Kanozyo-zisin 1 (2.1%) 0 (0%)
Other 0 (0%) 1(2.1%)
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L1 Japanese picture description task results
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Figure 13. lllustration of L1 Japanese results from the picture description task

Figure 13 illustrates the results from the picture description task. The figure clearly shows
that zibun was the preferred reflexive for LD binding descriptions, and other reflexives are
widely used for other binding descriptions. The results from Table 24, Table 25, and Table 26
were submitted to chi-squared analysis to test for statistical significance between reflexive and
sentence type based on the pictures. The results between Pictures A and B were not significant,
X%(2, N=47) = 4.3403, p = .114, but were significant between Pictures C and D, X?(2, N=47) =
13.061, p < .005, and Pictures E and F, X(2, N=47) = 24.965, p < .001. These results indicate
that L1 Japanese do not have any bias for reflexive choice in describing subject and object

binding situations, but have differences in selection for local and LD binding contexts.
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5.0 DISCUSSION OF THE L1 RESULTS

The discussion of the data, in relation to the research questions, are organized by the following.
First, the results from the truth-value judgment task in Study 1 are discussed, followed by the
results from the SPR task in Study 2, and the picture description task in Study 3. Finally, the
theoretical implications of zibun, zibun-zisin, and kare/kanozyo-zisin are presented after the

discussion.

51 TRUTH-VALUE JUDGMENT TASK

Overall, the results show that L1 Japanese bind reflexives to their antecedents differently from
the predictions described in the literature, especially with zibun and zibun-zisin. Statistically, in
multi-clausal sentences, the L1 Japanese accept more LD binding of zibun than local, and more
local binding of zibun-zisin and kare/kanozyo-zisin than LD. However, the data also show that
L1 Japanese accept a substantial number of LD-bound sentences with zibun-zisin. In mono-
clausal sentences, the majority of L1 Japanese accept subject binding with all reflexives, but they
also accept a substantial number of object-bound sentences with zibun. Thus, there appears to be
a major syntactic shift in the binding parameters and properties ascribed to zibun and zibun-zisin

— the L1 Japanese participants bind zibun with any potential antecedent and zibun-zisin shows
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binding behaviors that were previously described for zibun. These interpretations of Japanese
reflexives are new developments that have yet to be uncovered in the literature to date.

In examining these results with the relevance of case in multi-clausal sentences, the data
show case effects for zibun but not as much with zibun-zisin and kare/kanozyo-zisin. First, post-
hoc tests show that all case markers have a local binding effect for kare/kanozyo-zisin, which
confirms that case does not play a role with kare/kanozyo-zisin — L1 Japanese will bind locally
regardless of case. Second, case, for the most part, does not play a role in binding with zibun-
zisin, but not in the way as predicted. Recall that one of the main properties ascribed to zibun-
zisin by the literature was a locality constraint, which theoretically blocks LD binding. Hence,
we would expect that case would not play a role in binding, only because the results should show
a local binding bias regardless of case. The results from the current study are completely
opposite of these predictions. With the exception of nominative case that shows a local binding
bias, all other case markers do not exhibit any reliable effect for local binding. This indicates,
contra our predictions, that the L1 Japanese participants accept LD binding of zibun-zisin just as
often as local, and in some cases, more than local binding (63.5% local to 52.1% LD for
accusative, 66.7% local to 64.6% LD for genitive, and 56.3% local to 68.8% LD for dative). This,
as mentioned above, is an outcome that has not been described before in the literature.

Finally, in sentences with zibun, the total results show a significant bias for LD binding,
but post-hoc tests show that case plays an influential role in the interpretation of local and LD
binding. The L1 Japanese accept more local-bound subjects when nominative case marks zibun,
but more LD-bound subjects when the genitive and dative cases mark zibun. Accusative case-

marked zibun shows no local or LD binding bias. In short, while previous studies have suggested
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that there are no local or LD binding biases with zibun, detailed analysis shows different binding
preference patterns emerge based on case marking of zibun.

In mono-clausal sentences, the L1 Japanese significantly accept more subject DPs than
object DPs with zibun and zibun-zisin, and more object DPs than subject DPs for kare/kanozyo-
zisin; however, the results also show that 44.8% of the L1 Japanese participants accept object
binding of zibun. This is another surprising development in the interpretations of zibun, given
that movement at LF has been predicted to block object binding of zibun. Such patterns of object
binding are not found with zibun-zisin, which, along with the evidence from LD binding,
confirms that Japanese participants treat zibun-zisin as a subject-oriented reflexive with no
locality constraint. With kare/kanozyo-zisin, the difference between subject and object binding is
not significant, but binding patterns emerge based on sentence types. For example, Type A and
Type D mono-clausal sentences led to more acceptance of object-bound sentences than Type B
and Type C. These patterns will be further analyzed below.

At this point, what is to be made of these binding patterns from multi- and mono-clausal
sentences? Recall that the theory originally claimed that zibun and zibun-zisin were subject-
oriented reflexives, and zibun could bind LD but zibun-zisin could not. The difference between
zibun-zisin and kare/kanozyo-zisin was that the latter could bind with either subject or object
antecedent while the former, along with zibun, could only bind with the subject. However, based
on the current results from multi-clausal and mono-clausal sentences, L1 Japanese speakers
permit LD binding with both zibun and zibun-zisin, and object binding with zibun. That is, they
allow zibun to take any potential antecedent within and beyond the clause, and treat zibun-zisin
as the “old” zibun. Furthermore, L1 Japanese also demonstrate different local and LD binding

patterns based on case with zibun in multi-clausal sentences. Thus, they operationalize a binding
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binding algorithm based on the new data:

algorithm that is not predicted by the theory. Figure 14 illustrates an updated version of the

=

Parse commences.

Process first DP John-wa
AGENT theta role triggered

vd

Process second DP Mike-ni
RECIPIENT triggered

Process reflexive .

A"

Process second DP Mike-ga
Second AGENT triggered

Process reflexive + case .

Zibun

Can bind with either subject or object. Mainly
binds with subject but if context indicates that the
zibun should refer to the object, then the parser may
bind zibun with the object DP.

Zibun-zisin

A subject-oriented reflexive and will only bind
with the subject DP of the sentence. In some
atypical situations, the parser may bind with the
object DP, but this should only rarely occur.

Karelkanozyo-zisin

Can bind with either subject or object. Scrambling
does not play a role in subject-binding, but does for
object-binding. Kare'kanezye-zisin that appears
directly before the object (DP-DAT) will induce
higher rates of object-binding than when the
reflexive appears before the subject (DP-
TOP/NOM).

Zibun + case
Nominative: Local binding preference
Genitive: LD binding preference
Dative: LD binding preference
Accusative: No local or LD binding preference

Zibun-zisin + case
Nominative: Local binding preference
Genitive: No local or LD binding preference
Dative: No local or LD binding preference
Accusative: No local or LD binding preference

Karelkanozyo-zisin + case
Restricted to local binding only. In some atypical
situations, parser may bind with the LD subject
antecedent if guided by the context, but should
only occur less than 30% of the time.

4

I

Co-reference decisions made, clause VP processed,
argument structure fulfilled, parse terminates.

Co-reference decisions made, embedded VP clause
processed and fulfilled argument structure of

embedded clause.

Complementizer processed, clause VP processed,
AGENT retrieved to fulfill argument structure,
parse terminates.

Figure 14. Updated algorithm for binding in Japanese

Thus, the current results from the truth-value judgment task show that L1 Japanese
interpret reflexives differently from what the theory predicts. In addition, the data from the SPR
task provides further evidence for this new development in the interpretation of zibun, zibun-zisin,

and kare/kanozyo-zisin. Theoretical implications of these results will be further discussed in the
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final section of discussion (Section 5.4). For now, let us further examine some of the data that

were highly variable from the truth-value judgment task.

5.1.1 Qualitative review of the stimuli

Although the results indicate case plays a major role in the identification of co-reference in zibun
and zibun-zisin, and scrambling plays a role in kare/kanozyo-zisin, closer examination of the data
also show some variability within certain stimuli. As the results show some predicate and
scrambling effects that require further attention, the following sections will discuss the stimuli

from the truth-value judgment task in detail divided between multi- and mono-clausal sentences.

5.1.1.1 Qualitative review of multi-clausal sentences
There were two instances in the data where the predicate appears to play an influential role in
binding — zihusiteiru (lit. believed) in sentences with nominative case-marked reflexives and
hometa (lit. praised) in accusative case-marked reflexives. The following section will review the
stimuli from the nominative and accusative set.

First, the sentences from nominative case. The following stories in (33) and (35) are from
the stimuli and provide context for the sentences in (34) and (36), respectively. Story A in both
(33) and (35) forces the reader to take the local subject antecedent, and Story B forces the LD

subject antecedent:*°

0 The reflexive used the example sentences presented in the discussion will use zibun for space.

See Appendix A full list of all stimuli including zibun-zisin and kare/kanozyo-zisin.
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33. Story A: Hanako took some selfies of herself. The next day, she met her friend Reiko
and showed her the photographs. Taro heard about this and told his roommate about
what happened.

Story B: Taro is a photographer and was doing a photoshoot for Hanako. The next day,
Hanako went to receive the photographs, and showed her boyfriend Keiji. Taro told
his roommate about what happened.

34. Sentence: Taro said that Hanako showed Reiko/Keiji photographs that self took.

Taro-wa Hanako-ga zibun-ga  totta
syasin-o Reiko/Keiji-ni ~ miseta-to itta.
Taro-TOP Hanako-NOM self-NOM  took
photograph-AcC  Reiko/Keiji-DAT showed-COMP said

35. Story A: Keiko is a narcissist and believes she is the most beautiful student at the
university. Hanako found this unattractive and told her friends about Keiko.
Story B: Keiko believes that Hanako is the most beautiful student at the university.
Hanako was flattered by this and told her parents about the compliment that Keiko
gave her.

36. Sentence: Hanako said that Keiko believes self to be the most beautiful.

Hanako-wa Keiko-ga zibun-ga  itiban.kireida-to
zihusiteiru-to itta.
Hanako-ToP Keiko-NOM  self-NOM most.beautiful-comp

believe.IMPF-COMP  said
When the predicate of the reflexives is “showed a photograph,” as in (34), the L1

Japanese participants accept more LD antecedents (78%) than the local (52%) with zibun as the
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reflexive, but more local antecedents (83%) than LD (52%) with zibun-zisin. Although the
acceptance rates of kare/kanozyo-zisin were relatively low, more participants accept local
binding of “showed a photograph” (44%) than LD (35%). On the other hand, a clear predicate
effect emerges when the predicate is ‘believed,” as in (36). Almost all L1 Japanese participants
reject LD binding when zihusiteiru is the predicate of zibun (4% accepted), zibun-zisin (17%),
and kare/kanozyo-zisin (4%). The majority of them accept local binding of the same sentence for
all reflexives: 78% for zibun, 80% for zibun-zisin, and 87% for kare/kanozyo-zisin. This shows
that participants may be more inclined to bind zibun LD with the predicate “showed,” there is a
strict local binding bias for the predicate zihusiteiru regardless of reflexive type. Based on these
results, we can infer that while case plays an important role in local or LD binding, the predicate
plays just as important a role in certain interpretation of anaphora.

Such patterns are also found in accusative case-marked reflexives. Recall that reliable
effects were not found for both zibun and zibun-zisin in local or LD binding with the accusative
case. However, examining the results by case and the predicate show certain binding patterns.
Consider the following stories in (37) and (39) that provide context for the sentences in (38) and
(40), respectively, from the stimuli. Story A again forces a local binding interpretation, and Story
B forces LD binding:

37. Story A: Sato had made a big mistake at work. He was disappointed and blamed
himself for the mistake. Suzuki, his coworker, saw this and told his friends about this
after work.

Story B: Suzuki had made a big mistake at work. His supervisor, Sato, noticed and
severely criticized Suzuki. Suzuki was disappointed and told his friends about this

after work.
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38. Sentence: Suzuki said that Sato criticized/blamed self.
Suzuki-wa Sato-ga zibun-o  hihansita/semeta-to itta.
Suzuki-TOP  Sato-NOM self-acc  criticized/blamed-coMP  said
39. Story A: Nakata was running for student council and was giving a speech. Afterwards,
Nakata was proud of the speech he gave and was praised himself. Kimura was there
and told his friends about this the next day.
Story B: Kimura was running for student council and was giving a speech. Afterwards,
his friend Nakata was impressed by his speech and praised him. Later that day,
Kimura called his parents and told them about this.
40. Sentence: Kimura said that Nakata praised himself.
Kimura-wa Nakata-ga zibun-o  hometa-to itta.
Kimura-Top  Nakata-NOM self-AcCc  praised-compP  said

In sentence (38), more than half of the L1 Japanese participants accept both local and LD

binding contexts when semeta/hihansita (lit. blamed/criticized) is the predicate of zibun (56%

true for local and 61% for LD) and zibun-zisin (57% local and 56% LD). However, the majority

of participants accept more LD binding, as opposed to local, when hometa (lit. praised) is the

predicate of zibun (43% for local and 68% for LD) and more local and LD binding for zibun-

zisin (68% for local and 48% for LD).*

Why do such patterns occur? One possible explanation may be based on the two different

VPs are used in sentence (35). Native speaker reviewers of the stimuli suggested that zibun-o

41 L1 Japanese participants accept more local than LD binding of kare/kanozyo-zisin for both

predicates.
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semeta is more natural than zibun-o hihansita when directing blame or criticism towards oneself,
and zibun-o hihansita is more natural when directing such acts towards someone else. Thus, the
response rates are greater than 50%. However, this does not occur in the following sentence:

41. Yuji-wa Ichiro-ga  zibun/zibun-zisin-no ie-ni kaetta/itta-to itta.

Yuji-TOP Ichiro-NOM self-GEN house-DAT returned/went-COMP said
“Yuji said that Ichiro returned/went to self’s home.”

In (38), native speaker reviewers recommended that ie-ni kaetta (lit. returned home) is
semantically more natural than ie-ni itta (lit. went home) if Ichiro is going back to his home. On
the other hand, if the context shows that Ichiro is going to Yuji’s home, then it is more natural to
say itta (lit. went) than kaetta (lit. returned), according to the reviewers’ suggestions. However,
in this example, there is a substantial difference in local and LD binding: 76% of the participants
accept this sentence when the reflexive is LD-bound and the VP is itta, but only 43% accept this
sentence when it is local-bound and the VP is kaetta. In turn, more participants accept local
binding with zibun-zisin (72%) than LD (65%) in the same sentence.

Therefore, these results suggest that while the predicate plays an important role in
binding, further analysis is necessary to provide a greater understanding of the role of the

predicate in reflexive-antecedent binding in multi-clausal sentences of Japanese.

5.1.1.2 Qualitative review of mono-clausal sentences

The most surprising development from the mono-clausal data is L1 Japanese speakers show that
they accept object binding of zibun, a phenomenon that is not predicted by LF movement. This
cannot be emphasized enough. While the difference between subject and object binding is

significant, the results show that almost half of the participants accept object binding of zibun
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(44.8%). This new empirical result supports the previous research that claimed binding zibun
with an object as possible (e.g., Hara, 2001; Kitagawa, 1981; Oshima, 2006).

In turn, the data show that binding of zibun-zisin and kare/kanozyo-zisin are as predicted,
with the majority of L1 Japanese rejecting object-bound sentences with zibun-zisin, and accept
both subject- and object-bound sentences with kare/kanozyo-zisin. However, non-canonical word
orders of DPs appear to play a role in the interpretation of kare/kanozyo-zisin. Consider the
following sentences in (42) from the stimuli. Type A is the standard word order and Type B,
Type C, and Type D are the scrambled structures:*2

42. “Taro showed Keiji a photograph of self.”

Type A
Taro-wa Keiji-ni kare-zisin-no syasin-o miseta.
Taro-TOP Keiji-DAT  self-GEN photograph-ACC showed
Type B
Taro-wa kare-zisin-no syasin-o Keiji-ni miseta.
Taro-TOP self-GEN photograph-ACC Keiji-DAT showed
Type C
Keiji-ni Taro-wa kare-zisin-no syasin-o miseta.
Keiji-DAT  Taro-TOP self-GEN photograph-ACC showed

42 \When the reflexive was kanozyo-zisin, the subject was ‘Hanako’ and the object was ‘Keiko’ in

the stimuli.
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Type D

Keiji-ni kare-zisin-no syasin-o Taro-wa miseta.

Keiji-DAT  self-GEN photograph-ACC Taro-TOP showed.

The results show that when the kare/kanozyo-zisin appears before the two DPs (Type A
and Type C), participants accept both the subject and object antecedent more than 50% of the
time, but when the reflexive is moved in between the subject and object DPs (Type B and Type
D), the results contrast. Specifically, in Type B, the L1 Japanese accept the subject antecedent
substantially more than the object (87% subject, 44% object), but they accept the object
antecedent more than the subject in Type D (48% subject, 91.3% object). In Type C, they accept
both subject and object antecedents at similar rates (53.6% subject, 50.0% object), but recall that
the only difference in Type C is the object DP and subject DP are swapped, and the reflexive still
appears after the two DPs. These results show that while subject and object binding of
kare/kanozyo-zisin are both possible, the location of the reflexive plays an important role in how
L1 Japanese interpret mono-clausal sentences with kare/kanozyo-zisin. When kare/kanozyo-zisin
appears after the subject DP but before the object DP, L1 Japanese will bind with the subject
substantially more than with the object. In turn, when the object DP appears before
kare/kanozyo-zisin, L1 Japanese will bind with the object more than the subject. Such biases
were not found in both Type A and Type C. This serves as critical evidence that L1 Japanese
speakers establish co-reference among DPs early in the parse before any VP is processed.

In answering the research questions set for Study 1, L1 Japanese show binding patterns
that do not always strictly follow the conditions that are ascribed to the reflexives. In particular,
L1 Japanese exhibit two patterns that contradict these conditions: LD binding of zibun-zisin and

object binding of zibun. As mentioned earlier, LD binding of zibun-zisin is unprecedented, and
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the current data provides new empirical evidence for object binding of zibun. Case also seems to
play a role in binding and how zibun is interpreted. Some predicates also to play a role in binding,
especially the VP zihusiteiru, but more data would be necessary to make a stronger argument for
the predicate. Finally, the position of the reflexive also plays a role in how L1 Japanese co-refer
the reflexive to its antecedent. Such outcomes justify that further examination of the roles that
case, the predicate, and positon of the reflexive in the clause play in reflexive-antecedent binding

in Japanese.

52 SPRTASK

The SPR task was designed with the objectives of testing whether processing differs between
zibun, zibun-zisin, and kare/kanozyo-zisin, if certain case-marked reflexives induce longer
processing times than others in multi-clausal sentences, and if non-canonical word orders
increase processing times in critical regions. The other goal of this task was to further examine
how L1 Japanese process ambiguity and establish co-reference among DPs before arriving at the
final VP, and if evidence can be extracted to support the working hypothesis of CIA processing.
First, the reading profiles from multi-clausal sentences show that sentences with
kare/kanozyo-zisin induce more increased reading times in the critical region than zibun-zisin and
zibun. In addition, increased reading times in the spillover region are more prevalent in sentences
with kare/kanozyo-zisin over the other two reflexives. These patterns suggest that L1 Japanese
process zibun, zibun-zisin, and kare/kanozyo-zisin differently upon encountering them during the
parse. The reading profiles from local- and LD-bound sentences also reveal processing

differences within reflexives. In sentences with zibun and zibun-zisin, there are almost no critical
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region effects when locally bound, but increased reading times occur in almost all LD-bound
sentences with zibun-zisin, but not with zibun. In turn, there are critical region effects in almost
all sentences, both local- and LD-bound, with kare/kanozyo-zisin. In the instances where
kare/kanozyo-zisin did not induce a critical region effect, spillover effects occurred. In viewing
these patters from a spectrum, the reading profiles show that zibun and kare/kanozyo-zisin are
processed completely differently, and zibun-zisin falls in the center. When zibun-zisin is locally
bound, L1 Japanese process it similar to zibun, and when it is LD bound, they process it similar
to kare/kanozyo-zisin. Figure 15 below illustrates these processing patterns from multi-clausal

sentences:

Zibun-zisin Karelkanozyo-zisin

LD binding LD binding Local binding

Figure 15. Processing patterns of multi-clausal sentences

Similar processing patterns are evident in the reading profiles from mono-clausal
sentences. In general, there are more critical region effects with kare/kanozyo-zisin than zibun-
zisin and zibun, but the data show that there are substantially more increased reading times across
the critical, spillover, and wrap-up regions with object-bound mono-clausal sentences than
subject-bound for all reflexives. This is a particularly interesting development given that mono-
clausal sentences in Japanese with zibun an zibun-zisin were thought to be unambiguous, yet L1
Japanese exhibit processing breakdown in the majority of object-bound sentences, even with
zibun. In addition, the data once again show that zibun-zisin behaves similarly to zibun in subject

binding but to kare/kanozyo-zisin in object binding.
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In subject-bound sentences, main effects only occur in the wrap-up region (region 4) of
Type D with zibun and zibun-zisin, and the rest of the reading profiles are relatively even. With
kare/kanozyo-zisin, there are two critical region effects in Type B and Type C, and a wrap-up
effect in region 5 (not 4) of Type D. Thus, in subject-bound sentences, zibun-zisin behaves
similarly to zibun and not kare/kanozyo-zisin.

In object-bound sentences, increased reading times are pervasive in a number of regions
with zibun-zisin and kare/kanozyo-zisin. Critical region effects occur in Type A and Type C for
both zibun-zisin and kare/kanozyo-zisin, as well as a spillover effect in Type D for both
reflexives. In particular, with zibun-zisin, increased reading times occur in the wrap-up regions of
the same sentences that incur a critical or spillover effect. Other instances of increased reading
times occur sporadically with kare/kanozyo-zisin. On the other hand, increased reading times in
sentences with zibun only occur in the critical regions of Type B and Type C, and in the wrap-up
region of Type D. Thus, in object-bound sentences, zibun-zisin behaves similarly to
kare/kanozyo-zisin but not zibun, an exact opposite observation from subject-bound sentences.

Overall, the results from multi- and mono-clausal sentences clearly show specific binding
patterns based on sentence type. When the antecedent is a local subject, L1 Japanese treat zibun
and zibun-zisin similarly, but not kare/kanozyo-zisin. In turn, when the antecedent is either an LD
subject or local object, L1 Japanese deploy similar processing strategies with zibun-zisin and
kare/kanozyo-zisin, but not zibun. Note that the similar strategies with zibun-zisin and
kare/kanozyo-zisin in mono-clausal sentences also lead to the correct interpretations of rejecting
object binding with zibun-zisin but accepting both subject and object binding with kare/kanozyo-

zisin.
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The following sections discuss the reading profiles from multi- and mono-clausal
sentences separately to address the research questions on case marking and scrambling. The

results from multi-clausal sentences are discussed first and followed by mono-clausal sentences.

5.2.1 L1 reading profiles of multi-clausal sentences

This section will discuss the reading profiles from multi-clausal sentences with a focus on case.
First, in sentences with kare/kanozyo-zisin, L1 Japanese exhibit substantial slowdown in the
critical regions of almost all sentences, and in the few instances they do not, increased reading
times occur in the subsequent spillover regions. This indicates that parser most likely searches
for an available antecedent as soon as they encounter kare/kanozyo-zisin, which is a logical
approach in disambiguating kare/kanozyo-zisin. As mentioned earlier, one of the differences
between kare/kanozyo-zisin is that it contains phi-feature specifications that other reflexives do
not have. As the parser is provided with more information, it is reasonable to assume that these
phi-features trigger the parser to search for an antecedent once the information becomes
available.

The increased reading times may also be due to the nature of how the stimuli were
constructed for sentences with kare/kanozyo-zisin. In order to maintain consistency across all
reflexives and stimuli, the two subject DPs that appeared before the reflexive in the sentences
were designed so that they both match the gender specifications of the reflexive. This is not a
problem for zibun and zibun-zisin, as these two do not have any phi-features and can take either
[+male] or [+female] antecedent. Thus, in sentences with kare-zisin, the matrix and embedded
subjects were both [+male], and with kanozyo-zisin, both were [+female]. It was presumed that if
both subject antecedents matched the phi-feature specifications of kare or kanozyo-zisin,
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ambiguity would be increased over if only one of the subject antecedents matched the gender
specification of kare/kanozyo-zisin. This is exactly what occurred in almost all cases with
kare/kanozyo-zisin. However, in order to further examine how structurally ambiguous
kare/kanozyo-zisin is, additional tests and analysis, with stimuli that involve gender mismatch,
would be necessary to further our understanding of how kare/kanozyo-zisin selects its antecedent.

Next, the reading profiles from zibun-zisin show a number of processing patterns that
differ from what the theory predicts, and confirms the syntactic shift of zibun-zisin as revealed in
the truth-value judgment task. Recall that the theory predicts similar processing patterns between
zibun-zisin and kare/kanozyo-zisin in multi-clausal sentence due to the locality constraint
ascribed to these reflexives; however, the data from Study 1 revealed that L1 Japanese bind
zibun-zisin with the LD antecedent considerably more than expected. The reading profiles also
show processing patterns that further distinguishes zibun-zisin from kare/kanozyo-zisin. First, in
sentences of locally-bound zibun-zisin, there are only a few main effects in the critical and
spillover regions, and no wrap-up region effects. These reading profiles are more similar to those
of zibun than kare/kanozyo-zisin, which suggests that L1 Japanese deploy similar processing
strategies in local-bound multi-clausal sentences with zibun and zibun-zisin (SPR data of zibun
will be discussed in more detail after zibun-zisin). In turn, they exhibit a number of increased
reading times in the critical region when zibun-zisin is LD-bound. This initially suggests that L1
Japanese process LD binding of zibun-zisin similarly to kare/kanozyo-zisin. However, the locus
of the difference between LD binding of zibun-zisin and kare/kanozyo-zisin lies in how they
process the wrap-up regions. In sentences with kare/kanozyo-zisin, as mentioned earlier, the
majority of increased reading times occur in the critical or spillover regions, but there are zero

wrap-up region effects. On the other hand, sentences with zibun-zisin show an additional spike in
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reading times in the final wrap-up regions where the matrix VP is located. This strongly indicates
the likelihood that L1 Japanese raise zibun-zisin to the higher T position once the matrix VP is
processed and the landing site for LD movement becomes available.

Finally, in sentences with zibun, L1 Japanese rarely exhibit any slowdown during the
parse, with exception to when the sentence is LD-bound and the VP is zihusiteiru (but this occurs
in all sentences with zibun-zisin and kare/kanozyo-zisin as well). Even in instances when the
participants exhibit slowdown, such examples are few and marginal, and in many cases,
slowdown did not occur in the predicted regions. For example, in local-bound sentences, the
prediction was that inherent case-marked reflexives would result in processing breakdown, as
inherent cases attach late, which presumably would have led to processing problems since local
binding would require reopening a closed VP. Nonetheless, the reading profiles from local-
bound sentences with zibun suggest otherwise. Although they reject more local binding of
inherent case-marked zibun as opposed to LD, the processing strategies remain the same. Second,
in LD-bound sentences, L1 Japanese do not exhibit any increased reading times in the wrap-up
as they did with zibun-zisin. This patterns confirm that L1 Japanese treat zibun and zibun-zisin
similarly in local binding, but differently in LD binding.

Overall, the patterns from multi-causal sentences have two important implications in the
processing of reflexives. First, the reading profiles from zibun and local-binding of zibun-zisin
show that L1 Japanese are able to intake various DPs, construct associations between them, and
establish co-reference among DPs, all before arriving at the main VP and without considerable
cost or delay (with a few exceptions from the zibun-zisin data). These behaviors are
characteristic of incremental processing approaches that argue the parser in Japanese does not

wait until the final VP to build syntactic constructions and make anaphoric relations among DPs
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(Aoshima et al., 2009; Inoue & Fodor, 1995). Second, L1 Japanese exhibit more increased
reading times in various regions of sentences with zibun-zisin and kare/kanozyo-zisin, which
suggests that processing of LD bound sentences with polymorphemic reflexives (i.e., zibun-zisin)
takes longer than monomorphemic reflexives (i.e., zibun).

These results, though, raise the questions of why zibun-zisin takes more time to raise than
zibun, what is the role of the -zisin suffix, and what is the difference between zibun and zibun-
zisin. There are a few possible explanations for this. First, the previous literature on zibun-zisin
claimed that one of the reasons why it cannot participate in LD binding is because movement of
the -zisin suffix out of zibun-zisin was restricted, which is why zibun-zisin and kare/kanozyo-
zisin could not be raised to the matrix position (e.g., Katada, 1991). In addition, it had been
claimed that -zisin functions also as an intensifier, as this aspect was not explored in this
dissertation. There is little evidence from the current data to reject the function of -zisin as an
intensifier. However, in terms of how -zisin raises with zibun but not with kare/kanozyo, one
plausible explanation is that zibun-zisin as a whole has the ability to move to the matrix T
positon and bind with the LD antecedent because it contains a zibun component and
kare/kanozyo-zisin remains locally-bound because movement is restricted by the pronouns kare
and kanozyo. In other words, it is not the -zisin suffix that restricts movement, but movement of
Japanese reflexives is governed by whether the base morpheme is zibun or kare/kanozyo. Further,
in terms of why zibun-zisin results in wrap-up effects but zibun does not, it may be because the
initial inclination in processing zibun-zisin is to bind locally, and LD binding requires reanalysis
(the data from the truth-value judgment task indicates a local binding bias, even though more

than half the participants accept LD binding of zibun-zisin). Once the entire sentence is
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processed, L1 Japanese may initiate reanalysis of the parse if necessary for LD binding, and
ultimately permit movement of zibun-zisin to the matrix T position and complete the parse.

Such wrap-up effects do no occur with zibun in LD binding because, as suggested in the
data, L1 Japanese process both local and LD binding of zibun similarly. That is, in the procedure
of LD binding, the L1 Japanese bind zibun with an LD subject antecedent well before reaching
the final VP. This is entirely plausible based on the previous research in incremental processing
of Japanese. Subsequently, the role of the matrix VP becomes the appropriate site to retrieve the
matrix DP and fulfill the argument structure of the verb to complete the parse. | believe that such
strategies support the working hypothesis for the CIA processing model, in that L1 Japanese
demonstrate abilities to covertly retrieve case-marked DPs from earlier in the parse to fulfill the
argument structure of the verb without delay. Zero delays in processing also suggest that L1
Japanese are assigning theta roles upon processing case-marked DPs, and do not wait until the
final VP to license theta roles.

Finally, to address what the difference between zibun and zibun-zisin is, the data from the
truth-value judgment task show that L1 Japanese accept both local and LD binding with both
reflexives, but the reading profiles show that L1 Japanese process zibun and zibun-zisin similarly
in local binding, but not in LD binding. Taking these results together, the L1 Japanese
demonstrate that they treat zibun-zisin as what was originally claimed for zibun, and zibun as a
wild card, or in other words, a logophor. This would also explain why L1 Japanese accept object
binding of zibun in mono-clausal sentences, but not with zibun-zisin, for which they treat as a
purely subject oriented reflexive. These theoretical implications are summarized in the final

section of the discussion.
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5.2.2 L1 reading profiles of mono-clausal sentences

This section will focus on the effects that scrambling of DPs have on processing in mono-clausal
sentences. First, to review, the results from mono-clausal sentences also show major processing
differences not only within the reflexives but also between subject- and object-bound sentences.
L1 Japanese exhibit increased reading times in several critical and spillover regions with
kare/kanozyo-zisin in both subject- and object-bound sentences. Zibun-zisin also induces
increased reading times in some regions in object-bound sentences, but very few in subject-
bound. Similar patterns occur with zibun, for which there are more main effects in object-bound
sentences, but only one instance of a main effect in subject-bound sentences. Thus, the initial
observations are that subject-bound mono-clausal sentences cause less processing breakdowns
than object-bound sentences, and that kare/kanozyo-zisin induces more increased reading times
than zibun and zibun-zisin.

Let us further examine the effect of scrambling in subject- and object-bound sentences
separately by sentence type. Table 27 below provides a review of sentences types for mono-

clausal sentences:
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Table 27. Sentence types for mono-clausal sentences

Sentence Type ‘John showed Mike a photograph of self.’

A John-wa Mike-ni zibun-no syasin-o miseta.
(Standard) John-Top  Mike-DAT self-GEN photograph-AcC  showed
B John-wa zibun-no  syasin-o Mike-ni miseta.
(Scrambled) John-ToP  self-GEN photograph-AcC ~ Mike-DAT showed
C Mike-ni John-wa  zibun-no syasin-o miseta.
(Scrambled) Mike-DAT  John-TOP  self-GEN photograph-AcC  showed
D Mike-ni zibun-no  syasin-o John-wa miseta.
(Scrambled) Mike-DAT  self-GEN photograph-acc  John-TOP showed

First, in subject-bound sentences, the results show no slowdown in any region with all
reflexives in Type A. This indicates that L1 Japanese speakers process sentences in standard
word order as expected. Next, in Type B, sentences with zibun and zibun-zisin also show no
delay at any point, but a main effect is detected with kare/kanozyo-zisin in the critical region. In
Type C, no effects are found with zibun, but main effects occur in the critical regions with
kare/kanozyo-zisin and zibun-zisin. L1 Japanese do not show any effects of slowdown with zibun
until Type D, for which they exhibit slowdown in the wrap-up region. Similar slowdown effects
in Type D are also found with zibun-zisin and kare/kanozyo-zisin.

These patterns in subject-bound mono-clausal sentences show a clear pattern of how
scrambling influences processing. When the reflexive appears in between immediately after the
subject DP and before the object DP appears (Type B), kare/kanozyo-zisin causes delay but not
zibun and zibun-zisin. Next, when the subject DP and object DP are swapped and the reflexive

appears after the two DPs (Type C), we notice increased reading times with zibun-zisin and
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kare/kanozyo-zisin, but not zibun. However, the increase with zibun-zisin is marginal and
arguably not significant, which further suggests that zibun and zibun-zisin have similar
processing patterns. Finally, in Type D, main effects occur in the wrap-up region of all sentences.
This indicates that when the subject DP appears towards the end of the clause, L1 Japanese pause
momentarily for reanalysis and access earlier case-marked DPs in order to establish the correct
co-reference among DPs. Increased reading times at a displaced subject DP in the clause also
confirms that scrambling is derived from transformational operations, because scrambling
involves movement and requires the processor to check c-command relationships so that the
subject DP is correctly bound to a co-indexed DP from lower in the tree. Thus, the reading
profiles from subject-bound sentences not only show that L1 Japanese demonstrate similar
processing strategies with zibun and zibun-zisin, but also retrieval operations that require
accessing earlier case-marked DPs to make the correct binding interpretations.

The results from object-bound sentences are not as straightforward, as there are increased
reading times in various regions across the sentence types. First, in sentences with zibun, there
are no increased reading times in Type A, but main effects occur in the critical regions of Type B
and Type C, and in the wrap-up regions of Type D. With zibun-zisin, Type A and Type C induce
increased reading times in the critical and wrap-up regions, and in the spillover and wrap-up
regions in Type D. However, they did not demonstrate any slowdown at any point in Type B.
Finally, with kare/kanozyo-zisin, increased reading times occurred mainly in region 3 across all
sentences, i.e., a main effect occurs in the critical regions for Type A and Type C, and in the
spillover regions for Type B and Type C.

In short, object-bound sentences cause more processing breakdowns in a number of

different regions compared to subject-bound sentences. While much of the increased reading
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times occur sporadically, the reading profiles show patterns in how L1 Japanese process zibun-
zisin and kare/kanozyo-zisin similarly, but not zibun. First, the increased reading times in
sentences with zibun occur when the reflexive immediately follows the subject DP (Type B and
Type C) and not the object DP (Type A and Type D). This suggests L1 Japanese are reanalyzing
which antecedent zibun refers to in object-bound sentences when presented with a subject DP
before the object DP; i.e., the subject DP acts as a distractor when appearing before the zibun in
object-bound sentences. Hence, when the word order is [DP-DAT (object) zibun-GEN...], L1
Japanese immediately link zibun with the object antecedent, but when the word order is [DP-
TOP (subject) zibun-GEN...], the inclination is for L1 Japanese to bind with the subject DP first,
but initiate reanalysis in order to bind with the object. These patterns of reanalysis again show
that scrambled structures are derived from transformation as ambiguity appears to be increased,
but the ability to arrive at the correct interpretation of co-reference shows that L1 Japanese
utilize an access and retrieve operation in order to make accurate decisions, as CIA processing
hypothesizes. Thus, the increased reading times in the spillover region in Type B also makes
sense, as they expect an object DP in the positon where the reflexive is (region 2) after the
subject DP, and upon processing the object DP in region 3, they must reanalyze the three DPs.
With zibun-zisin and kare/kanozyo-zisin, the processing patterns are almost identical in
object-bound sentences, except for when zibun-zisin is the reflexive in Type B. For whatever
reason, L1 Japanese show no indication of slowdown in any region with Type B. Perhaps the
immediate progression of a subject DP and zibun-zisin in region 1 and region 2 triggers the
parser that this sentence will be false according to the subject orientation ascribed to zibun-zisin.
What is clearer from the reading profiles aside from this anomaly is that the majority of object-

bound sentences with zibun-zisin follow the same patterns as kare/kanozyo-zisin. Type A and
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Type C induce critical regions effects, and Type D induces a spillover effect. The similarities in
object binding sentences emulate the results found in LD binding of multi-clausal sentences, in
which L1 Japanese also process zibun-zisin an kare/kanozyo-zisin similarly.

Therefore, the reading profiles from both multi-clausal and mono-clausal show that when
a pure local subject binding interpretation among the DPs is required, L1 Japanese process zibun
and zibun-zisin similarly, and when required either an LD binding or object binding
interpretation, L1 Japanese process zibun-zisin and kare/kanozyo-zisin similarly. Furthermore,
the processing strategies L1 Japanese demonstrate show mechanism of incrementally
constructing syntactic structures upon processing case-marked DPs, theta roles are
simultaneously licensed upon processing case (there are far less wrap-up effects where the VP is
located in all sentences compared to critical and spillover regions), and if necessary, DPs are
accessed and retrieved not only to satisfy the argument structure of the verb, but also to
formulate the correct binding interpretations. This is displayed in both their distinct processing
patterns of the three reflexives and interpreting zibun as a logophor, zibun-zisin as an anaphor,

and kare/kare-zisin as a local-bound reflexive.

5.3 PICTURE DESCRIPTION TASK

The objective of the picture description task was to examine how L1 Japanese participants use
reflexives for subject, object, local, and LD binding situations. First, the overall results of the
picture description task show that L1 Japanese select zibun the most, but also kare/kanozyo-zisin
almost as frequently as zibun, and zibun-zisin the least out of the three reflexive types. While the

frequent selection of zibun is not surprising, the frequency of kare/kanozyo-zisin is unexpected,

129



considering the majority of the literature claimed that the kare/kanozyo-zisin is not frequently
used in the language. Recall that the participants were explicitly instructed to use a reflexive in
their answer but were also told that they did not have to use all reflexive forms in their answers;
i.e., they could have used zibun to describe all of the answers. However, there is only one case
where a participant uses zibun to describe all six pictures and only two cases where zibun is
selected five out of the six times. These figures clearly indicate that the other reflexive forms are
frequently used in production, as 46 out of the 48 remaining L1 Japanese participants use zibun-
zisin and/or kare/kanozyo-zisin at least 33% of the time. In further examining these results by
picture type and binding, clear patterns of selection emerge in the data. The following section
discusses these results in relation to the truth-value judgment task.

First, the results from Picture A show that L1 Japanese select kanozyo-zisin the most for
describing object binding situations, followed by zibun, and zibun-zisin. This pattern directly
reflects the results from the truth-value judgment task that show participants accepting object-
bound sentences with kare/kanozyo-zisin the most (66.7%), zibun the second (44.8%), and zibun-
zisin the least (12.5%). Thus, L1 Japanese participants are selecting the pronoun reflexive form
the most in both interpretation and production of object binding and zibun-zisin the least.

However, the results for zibun from Picture A again clearly show that L1 Japanese
frequently use zibun to refer to the object in the sentence. In total, participants select zibun 27.1%
of the time to refer to the object in the sentence. Taking the results from the truth-value judgment
task and the picture description task together, there is a clear contrast in what the theory predicts
and in the interpretation and production of zibun. L1 Japanese clearly treat zibun as a logophor in
both interpretation and production. These results suggest that the binding constraints and

properties ascribed to zibun need to be revisited.
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In Picture B, L1 Japanese select zibun the most at 37.5% of the time, but they also select
kanozyo-zisin almost as frequently at 35.4% (there was only one less participant who selected
kanozyo-zisin instead of zibun). L1 Japanese select zibun-zisin the least again at 20.8%. These
results further show that L1 Japanese use kare/kanozyo-zisin in production far more than the
literature originally had claimed. However, given that the results from the truth-value judgment
task and SPR task show that zibun-zisin is a purely subject oriented reflexive, and that they
accept a higher percentage of subject-bound sentences with zibun-zisin than kare/kanozyo-zisin,
it is surprising to see that it is the least frequently selected reflexive in Picture B. Nonetheless,
these results from Picture A and Picture B show that in describing subject and object binding
situations, kare/kanozyo-zisin is used just as frequently as zibun.

The results from Picture C and Picture E show that L1 Japanese use a variety of
reflexives in describing local binding situations, which is not necessarily surprising given that all
three types of reflexives can participate in local binding. In turn, the results from Picture D and
Picture F, which require LD binding in the descriptions, show that zibun is the most frequently
selected reflexive (62.5% in Picture D and 56.3% in Picture F), which corresponds with the
results from the truth-value judgment task where participant accept more LD binding of zibun
over the local. However, there is also evidence of participants using zibun-zisin and
kare/kanozyo-zisin for LD binding. While the selection of zibun-zisin and kare/kanozyo-zisin are
low in Picture D (14.6%), L1 Japanese select zibun-zisin substantially more in Picture F at 31.3%
(kare/kanozyo-zisin is used only 10.4%). The high frequency of zibun-zisin selection in Picture F
further confirms that L1 Japanese accept LD binding of zibun-zisin in both interpretation and
production of Japanese reflexives. As mentioned earlier, this is a binding behavior that is not

predicted by the theory and is a new development for zibun-zisin.
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Thus, the results from the picture description task generally correspond with the results
from the truth-value judgment task. The production results show that L1 Japanese use zibun in
object binding and zibun-zisin in LD subject binding, as was found in their interpretations of
zibun and zibun-zisin. Furthermore, these results also show that kare/kanozyo-zisin is used far
more frequently in production than previously claimed. Overall, these results from the picture
description task confirm the syntactic shift of Japanese reflexives found in the two other tasks,
which further justifies that the binding parameters and constraints of the system of Japanese
reflexives needs revision. The following section provides theoretical implications based on the

results from the above studies.

54  THEORETICAL IMPLICATIONS

To summarize the L1 Japanese results from the truth-value judgment task, SPR task, and the
picture description task, we find the following binding patterns. From the truth-value judgment
task, zibun binds with any potential antecedent, zibun-zisin is restricted to subject binding but can
also bind LD, and kare/kanozyo-zisin is restricted to local binding but can refer to either subject
or object. The reading profiles from the SPR task show that L1 Japanese show similar processing
strategies between zibun and zibun-zisin in local subject binding interpretations, but there are
more similarities between zibun-zisin and kare/kanozyo-zisin in LD-bound sentences. Finally,
from the picture description task, L1 Japanese use zibun the most for describing LD binding
situations, and zibun-zisin and kare/kanozyo-zisin are used frequently in describing pictures that

require local binding. However, there is also sufficient evidence that show L1 Japanese use
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zibun-zisin for LD binding, and use it far less for object-binding. Thus, the results from these
three tasks show the following two new patterns:

A. Object binding of zibun.

B. LD binding of zibun-zisin.

These results contradict the predictions set by Binding Theory and principles of LF
movement for these lexical items, although with modifications to the lexical specifications of the
anaphors, the Binding Theory easily accommodates these patterns. The current results from all
tasks confirm that there is a syntactic shift that within the binding parameters in which Japanese
reflexives operate under, zibun-zisin behaves similarly to how we previously thought zibun does,
and zibun is a logophor in the sense that it is able to select any antecedent within and beyond its
governing clause. Table 28 shows summarizes these results as an update of the system of

Japanese reflexives:

Table 28. Updated system of Japanese reflexives

Ontological category Zibun Zibun-zisin  Kare/kanozyo-zisin
Local binding Yes Yes Yes
LD binding Yes Yes No
Subject binding Yes Yes Yes
Object binding Yes No Yes
Phi-feature specification No No Yes

These constraints, along with the data from the SPR task, show distinct binding patterns
between the zibun, zibun-zisin, and kare/kanozyo-zisin, and reveal a tripartite system of Japanese

reflexives:
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43. Zibun is a logophor and can bind with any potential antecedent

44. Zibun-zisin is a subject oriented anaphor that can be bound long-distance

45, Kare/kanozyo-zisin can only bind locally and can bind with the subject or object

While the original predictions that were set for this dissertation hypothesized that binding
of zibun would be governed by the syntactic rules and properties ascribed to zibun, the new data
clearly show that zibun functions as a logophor and zibun-zisin as an anaphor. The definitions of
logophoric reflexives in Japanese have often overlapped with other properties, such as empathy
and point of view (see Oshima, 2006 for an explanation on the different uses of zibun), but the
new data show that zibun manifests three traditional and important properties that are ascribed to
a logophor: 1) binding is permitted with non-clause-bounded antecedents; 2) the possibility of
binding with a non-subject; and 3) binding based on discourse (Kameyama, 1984; Kuno, 1972,
1987; Oshima 2004, 2007).

Much of the SPR tasks from the reading profiles also show many processing strategies
that are characteristic of the working CIA processing hypothesis. Especially in local binding of
zibun and zibun-zisin, we expected there to be processing delays in the wrap-up regions, because
reopening a closed VP for local binding is costly. However, the results indicate that zero wrap-up
effects in all locally bound sentences, which indicates that 1) local binding was settled earlier in
the parse, 2) theta roles were being licensed as case-marked DPs were being processed, and 3)
they covertly retrieved matrix DPs to satisfy the argument structure of the main VPs. Any delay
in the wrap-up region would have indicated that the parser was reopening the embedded VP for
local binding after the matrix VP was processed, which did not occur. Although further testing of
other sentence structures would be necessary to make a stronger case for CIA processing, |

believe the current results provide initial support for the working processing model.
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These new developments may not have been uncovered had it not been the inclusion of
zibun-zisin and kare/kanozyo-zisin. However, the newly uncovered properties and parameters of
Japanese reflexives potentially create some slight complications in L2 acquisition. Previous
studies in L2 binding of Japanese were based on the traditional descriptions and constraints
primarily on zibun, under the mistaken view that zibun was the analogous anaphor to
‘him/herself” in English. However, given the new binding parameters and constraints set by the
L1 Japanese results, we examine how L2 learners interpret and process Japanese reflexives based

on the new data for zibun, zibun-zisin, and kare/kanozyo-zisin.
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6.0 L2 JAPANESE LITERATURE REVIEW

The second part of this dissertation explores how zibun, zibun-zisin, and kare/kanozyo-zisin are
acquired as an L2. Much of the research in L2 acquisition of reflexives has adopted the
Principles and Parameters approach as its theoretical base. This is based on the notion that the
lexical properties of anaphors and reflexives vary among languages. Indeed, cross-linguistic
variation is currently treated a property of lexical and functional heads (Chomsky, 1995), and
such variation plays a role in processing as both case and argument structure are involved in
Merge operations (Juffs, 2004; Weinberg, 1999). As a consequence, in order to successfully
acquire binding in the L2, learners must reset their parameters appropriately to the target
language. Thus, two questions have remained within this domain of research 1) whether
Universal Grammar (UG) is available in L2 acquisition of reflexives, as the theory claims that
UG constrains L1 acquisition and how a child properly acquires anaphora in their L1; and 2)
whether L2 learners are able to reset their binding parameters (e.g., Hirakawa, 1990).

This dissertation also examines whether L2 learners of Japanese are able to show
evidence of resetting binding parameters (lexical features ad domain constraints) appropriately to
Japanese through the same experiments conducted in the L1 studies. In addition, this dissertation
examines how L2 learners process ambiguity in Japanese. The field of L2 sentence processing
has generally been divided between those that argue L1 and L2 processing is different, and those

that argue L2 learners are able to deploy processing mechanisms that resemble L1 processing.
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Thus, the objective of the SPR task with L2 learners is to examine how L2 learners process
ambiguity in Japanese and compare the results to the reading profiles from the L1 study.

Before we continue, some descriptions of Korean and Chinese typologies and reflexives
in relation to this dissertation are in order. Korean is morphologically and typologically similar
to Japanese with similar sentence structures and word orders. Case is also overtly marked by
post-positional suffixes in the grammar,*® and the reflexive inventory of Korean is almost
identical to Japanese. These include: caki (self), a simplex morpheme; casin (self) also a simplex
morpheme;* caki-casin (self-self), a complex morpheme; and two pronoun-reflexives, ku-casin
(he-self) and kunyo-casin (she-self) (Kang, 2012; Lee, 2008). Korean reflexives also have similar
binding constraints as Japanese. Caki, caki-casin, and casin are subject-oriented reflexives, but
caki tends to prefer the LD antecedent over the local, and caki-casin can only participate in local
binding. Casin can take both local and LD binding, and does not reportedly have any local or LD
bias. Finally, ku-casin and kunyo-casin are syntactically similar to kare/kanozyo-zisin.

Chinese employs two reflexives. Ziji is often identified as the equivalent form of zibun,
and has similar constraints as it is subject oriented and can participate in both local and LD
binding (Huang, 1994). The other form, taziji (‘pro-self’), is the polymorphemic reflexive form
that is similar to kare/kanozyo-zisin. Taziji is gender neutral in spoken forms (written Chinese

distinguishes ft 5 & (herself) and 1t H £\ (himself), which is relatively recent innovation) and

43 More case markers can be omitted in the spoken language compared to Japanese; e.g., in the
DP ‘friend’s house,” the genitive case marker cannot be dropped in Japanese (tomodati-no ie),
but can be in Korean (cinkwu-(uy) jib).

44 Japanese does not use the equivalent form, zisin, as a simplex morpheme as Korean does.

137



can only be bound to a local antecedent, but remains subject oriented (Chien & Lust, 2006). In

terms of word order and morphosyntactic typology, Chinese and Japanese are quite different

(Dryer, 2003). The following examples in (46) show that Chinese constituent order is different

from Japanese and Korean, and appears to be more similar to English (for reference).*

46. Japanese:
John-wa  Mike-ga
Johni-ToP  Mike-NOM
Korean:
John-un  Mike-i
Johni-ToP  Mike-NOM
Chinese:

Zhangsan shuo

John say
English:
John said that

zibun-o hihansita-to

self-Acc criticized-comp

caki-lul pinanhayssta-ko

self-AccC criticized-comp

itta.

said

malhayssta.

said

Mike piping Ziji.
Mike criticize self
Mike criticized  himself.

In Chinese, the VP ‘say’ appears immediately after the subject DP ‘John’ followed by the

rest of the sentence, similar to English. It is also worth mentioning again that Chinese does not

have markers for case or tense (e.g., “say” instead of “said” in the above examples). While

4 Korean, similar to Japanese, also allows scrambling of DPs within the clause while Chinese

and English does not. For example, the reflexives in Japanese and Korean may be moved in front

of the embedded subject “Mike” and maintain grammaticality. This is not possible in Chinese or

English without modification of morphemes.
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(Mandarin) Chinese does not display a high degree of morphological complexity in terms word
formation and morphological markers, other features, such as scrambling, and expressing
subjects, direct objects, directions, and other grammatical functions by means of word order and
prepositions, are characteristic of isolating languages that exhibit rich morphology (Li &
Thompson, 2009, p. 11-13). In addition, Chinese also has sentence final verb particles, aspect
morphemes, agreement markers, and marks passive constructions with ba and béi, in which the
ba noun phrase is placed before the direct object in the clause and the béi noun phrase is placed
after the direct object.*®

On the other hand, the VP ‘said’ appears at the end of the clause in Japanese and Korean.
These basic differences in reflexive inventory and sentence structures presumably have an
influence on acquisition. In theory, if an L2 learner’s L1 permits both local and LD binding and
has similar reflexive properties as the target language, the learner does not have to reset their

binding parameters in the L2 (such as between Japanese, Korean, and Chinese). However,

%6 The following are examples of ¢ and béi constructions:
B construction
ni ba ta de yisi jiang chi lai le
you BA 3SG GEN meaning talk exit come CRS
“You have explained what he/she meant”
Béi construction
ta béi  jigjie ma le
3SG BEI eldersister scold CRS

“He/she was scolded by (his/her) sister.”
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because Korean has more equivalent reflexive forms and is typologically more similar to
Japanese, as opposed to Chinese, L1 Korean learners of L2 Japanese should demonstrate similar
binding patterns as L1 Japanese speakers than of L1 Chinese. The following Table 29
summarizes the different reflexive forms of Japanese, Korean, and Chinese (plus English for

reference, and Table 30 summarizes the linguistic typologies.

Table 29. L2 learners’ L1 linguistic profiles

Simplex reflexive Complex reflexive Reflexive Pronoun
Japanese Zibun Zibun-zisin Kare/kanozyo-zisin
Korean Caki, casin Caki-casin Ku/kunyo-casin
Chinese Ziji -- Taziji
English (self)* -- Him/herself

47 Only available as a bound morpheme, e.g., self-destruct.
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Table 30. Reflexive forms of Japanese, Korean, Chinese, and English

L1 Typologically Case system? Long distance Obiject binding?
similar to Japanese? binding?
Japanese -- Yes Yes (but only zibun)  Only with pro-
zisin
Korean Yes Yes Yes (but only caki Only with pro-
and casin) casin
Chinese No No Yes (but only ziji) No
English No Yes (but only No Yes
pronouns)

6.1.1 L2 Binding

As mentioned earlier, much of the research in L2 binding has mainly two languages that have
different binding properties between the L1 and L2. This based on the notion that when the L2
binding properties are different from those in the L1 grammar, L2 learners usually demonstrate
some L1-L2 transfer effects in their binding behavior. Thus, the prediction is that L2 acquisition
of binding is guided by the similarities and differences between L1-L2 language typologies and
reflexive parameters; however, acquisition is not as straightforward as predicted, and research
within this domain has produced a range of results. The following section reviews the literature
within this domain.

Hirakawa (1990) was one of the first studies to examine L2 acquisition of reflexives by

L1 Japanese learners of L2 English, and examined whether Manzini & Wexler’s (1987)

141



governing category parameter was applicable in L2 acquisition. She found that the errors made
in binding in L2 English, which involved her L1 Japanese participants binding an English
anaphor to an LD antecedent, was due to the Japanese participants transferring their L1 binding
parameters to the L2; i.e., learners have difficulty in resetting their parameters in the target
language.® She also reported differences in sentence types (finite vs. infinite), which has been
found in other studies of L2 binding (e.g., Akiyama, 2002; Jiang, 2009).%® Jiang (2009), who
examined varying L2 proficiency levels, found that L1 Chinese learners of L2 English at the
intermediate level tended to be more aware of clause types than beginning and advanced level
learners, and were significantly more accurate in rejecting LD antecedents in finite clauses than
non-finite clauses. In examining embedded that-clauses and infinitival clauses, Akiyama’s
(2002) results showed that advanced level L1 Japanese learners of L2 English were able to
acquire the locality condition better in embedded clauses than infinitival clauses; however, the
overall results showed most of his advanced learners failed to acquire the locality constraint in
English as a whole. The difficulty of acquiring locality constraints in English has also been
confirmed in Felser, Sato, & Bertenshaw (2009), which reported that L1 Japanese learners of L2
English were more aware of c-command violations than locality constraints (which happened to

be the opposite case for their L1 English control group). This last point suggests that L2 learners

8 This result was partly attributed to the difficulty L2 learners have in general of moving from a
superset to a subset grammar. That is, learners have difficulty retreating from an
overgeneralization, whatever its source.

49 Clause-type effects have also been found in other LD syntactic operations, such as in subject

VS. object extraction in wh-movement (see Juffs, 2005).
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are able to acquire some binding properties in the target language (see Kim, Montrul, & Yoon,
2015, Kim, Montrul, & Yoon, 2009, for L1 English learners of L2 Korean; Sperlich, 2013, for
L1 English and L1 Korean learners of L2 Chinese; Thomas, 1995, for L1 English learners of L2
Japanese). In particular, Kim, Montrul, & Yoon (2015) was one of the most recent studies that
examined L2 binding through an on-line visual world paradigm task, and found that L2 learners
were able to interpret reflexives similar to L1 speakers, but not pronouns, and concluded that
learners may be able to acquire certain L2 syntactic binding properties of the target language.

However, Sperlich (2013) points out that L2 acquisition of binding may be influenced by
whether the reflexives in the L1 and L2 are either syntactically or pragmatically related. She
predicted that acquisition from English to Chinese is syntactically influenced and from Korean to
Chinese is pragmatically oriented, because English anaphors are regulated by syntactic rules, but
ziji and caki are anaphors that have pragmatic- and discourse-related aspects. In her results,
though, Sperlich only found similar binding patterns between Korean and Chinese, which happen
to be typologically dissimilar languages. The implication is that if two languages have reflexives
with similar binding parameters, similar binding patterns between L1 speakers and L2 learners
should emerge.*

In terms of L2 acquisition of Japanese reflexives, the focus within this domain has mainly
been on the acquisition of local and LD binding in Japanese. Thomas (1991) was one of the

earliest studies that investigated acquisition of zibun, and examined how L1 Chinese and L1

%0 Akiyama (2002) notes that while certain properties of L1 reflexives may be directly
transferable, “it is doubtful whether Japanese actually has a reflexive that corresponds exactly to

the properties of English reflexives” (p. 46).
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English speaking learners of L2 Japanese acquired local and LD binding of zibun. The results
showed that as proficiency increased, the more L1 English speakers accepted LD binding of
zibun. While she acknowledged that the small number of L1 Chinese participants (8) made it
difficult to make any conclusions for the L1 Chinese group, the overall data showed that L2
learners were able to reset their binding parameters appropriately to the L2. Thomas (1995) later
confirmed that higher proficient L2 learners of Japanese were again able to acquire proper
binding of zibun over lower level learners, and that they “captured the full native speaker
grammar of zibun” (p. 226). Yoshimura et al. (2012), one of the more recent studies that
experimentally examined acquisition of zibun with L1 Chinese, L1 English, and L1 Turkish
speakers, also reported higher accuracy of locally-bound sentences than LD-bound among all L1
groups, but accuracy also improved with advanced proficiency, a recurring pattern from the
previous data. However, a caveat of L2 proficiency is that it is entirely conceivable that lower
proficiency level learners of Japanese have not yet grasped an understanding of the functions of
zibun, and it may be more reasonable to test L2 learners with higher proficiency in Japanese.
Overall, these studies have shown that L2 learners of Japanese are able to acquire some
binding properties in the target language; however, regardless of L1 background, L2 learners
have more difficulty with acquisition of LD binding of zibun than local binding, but accuracy
improves as proficiency increases. Table 31 provides a summary of the studies mentioned above

(see Appendix I for a summary of these studies).
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Table 31. Selected studies on L2 acquisition of reflexives

Author(s) L1
Akiyama (2002) Japanese (n = 141)
Felser, Sato, & Japanese
Bertenshaw (2009) (n =22 for study 1,
32 for study 2)
Hirakawa (1990) Japanese (n = 65)
Jiang (2009) Chinese (n = 66)
Kim, Montrul, & English (n = 32)

Yoon (2015)

Kim, Montrul, & English (n = 41)

Yoon (2009)

Sperlich (2013) English (n = 5)
Korean (n =5)

Thomas (1991) Chinese (n = 8)

English (n = 33)

Thomas (1995) English (n = 58)
White, Bruhn-Gravato, Japanese (n = 19 for
Kawasaki, Pater, & story, 22 for picture)
Prévost (1997) French (n = 22)

L2

English

English

English
English

Korean

Korean

Chinese

Japanese

Japanese

English

Task

Truth-value judgment task

Grammaticality judgment
test; eye-tracking L2 reading
task

Grammaticality judgment test
Truth-value judgment task

Visual world paradigm eye-
tracking

Truth-value judgment task

Interpretive judgment test;
truth-value judgment task
Multiple-choice
comprehension test

Truth-value judgment task

Truth-value judgment task —

story and picture tasks.
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Table 31 (continued):

Author(s) L1 L2 Task
Yoshimura, Nakayama, Chinese (n = 48) Japanese Truth-value judgment task

Sawasaki, Fujimori, & Turkish (n = 40)
Kahraman (2013) English (n = 13)
Yoshimura, Nakayama, Chinese (n = 34) Japanese Truth-value judgment task
Shirahata, Sawasaki, & English (n = 13)

Terao (2012)

This is not nearly an exhaustive list of the studies available on L2 acquisition of binding,
and although it may not be obvious from this list, most of the previous studies have focused on
L2 English, and not as much on other languages. A more conspicuous gap in the literature is that
none of the studies on L2 acquisition of Japanese reflexives, at least to my knowledge, have
experimentally examined the acquisition of zibun-zisin and kare/kanozyo-zisin (in Korean, there
are a number of studies that have examined caki-casin, and casin by Kim, Montrul, Yoon, and
other colleagues). It is unclear as to why there are no studies that have experimentally
investigated zibun-zisin in the L2, but part of the reason why kare/kanozyo-zisin has not been
thoroughly examined may be due to the presumption that it is not frequently used in native
speech (Yusa, 1998). Nonetheless, analysis of the entire reflexive system is necessary in order to
fully understand how L1 speakers and L2 learners process reflexivity in Japanese. In particular,
the entire Japanese reflexive system offers an appropriate base for syntactic and psycholinguistic
research — the range of different reflexives and binding constraints that are ascribed to each

reflexive provides an ideal domain for L1 and L2 sentence processing research.
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These remaining issues in L2 acquisition of Japanese reflexives are addressed in this
dissertation by examining how L1 Korean and L1 Chinese speaking learners of L2 Japanese
acquire these reflexives. If UG is active in L2 acquisition of reflexives, both L1 Korean and L1
Chinese should be able to reset their L1 parameters appropriately and show similar results as L1
Japanese. However, if the L1 typology and morphology play a role in L1-L2 transfer, L2 learners
may carry their L1 parameter values to the L2 and lead to contrasting results between L1 Korean
and L1 Chinese. Otherwise, if no differences between the L1 groups appear in the data, the
results would provide evidence that L1 background does not play a role in the acquisition of

zibun and other Japanese reflexives.

6.2 L2 SENTENCE PROCESSING

In order to further examine how L2 learners acquire Japanese reflexives and whether they are
able to incrementally process DPs as L1 Japanese speakers, this dissertation deploys
methodology to track-real time processing of Japanese sentences by L2 learners as well. The
research in L2 sentence processing has generally been divided between those that argue L2
learners are able to deploy similar processing strategies as L1 speakers, and those that believe L1
and L2 processing is (fundamentally) different. The following section presents arguments from

both sides.
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6.2.1 L1and L2 processing is different

Clahsen & Felser (2006) is one of the most well-known overview articles in L1-L2 sentence
processing, in which they claimed on-line processing differs in levels of processing between the
L1 and L2 (the Shallow Structure Hypothesis). They argued that because L2 learners are guided
by lexical, semantic, and discourse factors, and not on syntactic cues, “the syntactic
representations adult L2 learners compute for comprehension are shallower and less detailed than
those of native speakers” (Clahsen & Felser, 2006, p. 32). Other approaches have also suggested
that L2 learners process sentences differently from the L1, such as the interface hypothesis
(Sorace, 2011; p. 18), which suggested that L2 learners have a “reduced ability to integrate
syntactic and contextual information (as rapidly as L1 speakers)” (see also Roberts, Gullberg, &
Indefrey, 2008). The good enough approach (Ferreira & Patson, 2007) claimed that a shallow
understanding of a sentence often leads speakers, L2 learners in particular, to misinterpret the
intended meaning(s) of a sentence. VanPatten (2015, p. 120), in a less divisive approach,
suggested that L2 learners tend to “rely on event probabilities, where possible, instead of the
First-Noun Principles (or the alternative L1 Transfer Principle) to interpret sentences” (the Event
Probability Principle). That is, learners are able to understand that some verbs have embedded
semantic meanings that prevent them from incorrectly parsing certain sentences in the L2, such

as “the rock kicked the boy” (kick requires an animate AGENT), or “the child scolded the
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mother” (the verb scold likely involves the mother performing the act of scolding rather than the
child).>

These are, of course, reasonable arguments in L2 sentence processing, but just as
plausible in L1 sentence processing as well (see Townsend & Bever, 2001). L1 speakers should
be able to understand that the two sentences above are unlikely scenarios given the semantics of
the sentence.® Further, in Li and Juffs (2017), as mentioned earlier, the majority of L1 Japanese
participants rejected the sentence “the doctor said that the soldier killed himself,” because the
idiomatic meaning is more frequently used than the literal meaning. Nonetheless, 28% of the
participants still accepted this sentence as true based on the given context,® which may be due to
event probabilities that were triggered during the parse, as one scenario is nearly impossible — the
doctor would have to be a ghost to tell someone that the soldier killed him. Or, others may

suggest that the shallower “literal” interpretation of the sentences may have been triggered

°1 VanPatten (2015) also presents other processing strategies that L2 learners potentially rely on,
such as the Lexical Semantic Principle (learners rely on lexical semantics instead of the First-
Noun Principle), or Contextual Constraint Principle (preceding context constrains possible
interpretations of the sentence).

52 parsing theories also tell us that kick would not be able to assign AGENT and the parse will
fail.

% The context is as follows: “After three years in the way, the soldier finally went crazy and
jumped off a building. He died instantly. The following day, the soldier’s doctor met with the

family and told them the sad news.”
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before idiomatic or other semantic meanings of the reflexive phrase, resulting in L1 participants

accepting the sentence as guided by the context.

6.2.2 L2 learners demonstrate L1 processing strategies

It is important to note that second language acquisition (SLA) research in the generative
approach has also been successful in showing that L2 learners use processing strategies that
utilize abstract strategies (e.g., filler-gaps) and reanalysis of structural configurations which are
consistent with L1 processing. This stems from the original motivation for L2 sentence
processing research in which generative linguists in SLA debated “whether observed differences
between L1 speaker and L2 learners were true differences in underlying grammatical
competence” (Jegerski, 2014, p. 21). Juffs & Harrington (1995) was the first to apply SPR
methodology (Just, Carpenter, & Woolley, 1982) in SLA research, for which they examined L1
and L2 accuracy of long-distance object vs. subject extraction. Their results not only confirmed
the earlier results by Schachter & Yip (1990), but that parsing was the source of difficulty with
subject extraction and not on grammatical competence or unavailability of UG. Subsequent
studies that incorporated formal theories have successfully found that L2 learners deploy
processing strategies that would not be predicted by Shallow Structure or the Fundamental
Difference Hypothesis (Bley-Vroman, 1990) approaches (e.g., see Hoover & Dwivedi, 1998, for
clitics and causatives; Juffs, 2005, for wh-movement; Juffs & Harrington, 1996, for garden path
effects, White & Juffs, 1998, for subjacency violations, and most recently, Zhou, Rossi, Li, Liu,
Chen, & Chen, 2016, for processing wh-extractions). These studies on filler-gaps, subjacency
violations, and wh-islands/-extraction, have been instrumental in showing that L2 learners
demonstrate retrieval operations that are similar to L1 speakers, and the syntactic structures that
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are built by L2 learners are consistent when retrieval operations are initiated. (Cunnings, 2016, p.
9). L2 processing should not expected to be the same as L1 processing, but “the mere fact that
there is an observed non-isomorphy between natives and L2ers does not entail that the natives
and the L2ers deploy fundamentally different mechanisms.” (Dekydtspotter, Schwartz, &
Sprouse, 2006, p. 33).

Thus, a number of studies have successfully shown in SLA research from the generative
approach that L2 learners are able to deploy similar processing strategies as L1 speakers. This
dissertation examines whether L2 learners are able to do so in Japanese by examining how they
process the range of Japanese reflexives. As mentioned earlier, very few studies that used SPR
tasks exist in Japanese, but even fewer are available in L2 Japanese. The following section
briefly discusses the research on L2 Japanese sentence processing and some of the issues that

surround Japanese SPR methodology (refer to Section 2.3 for a review on SPR methodology).

6.2.3 L2 Japanese sentence processing

Research in L2 Japanese using SPR methods is relatively a newcomer in the field, but the
objectives have remained the same in examining how L2 learners process the target language,
and whether they demonstrate similar processing strategies as L1 Japanese speakers. This has
been observed in several processing mechanisms, such as resolution of wh-scope ambiguity and
recognition of ungrammatical sequences of DPs in Japanese. For example, Japanese is a
language where the wh-phrase remains in-situ, as opposed to English, which requires wh-
movement, and completing wh-phrases in Japanese requires identifying the earliest possible
location to place the wh-marker ka. Further, placement of the question marker ka differs between
types of interrogatives: in direct questions, such as in (47), ka is placed at the end of the matrix
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clause, but in indirect questions, as in (48), ka is placed at the end of the embedded clause
(Sawasaki & Kashiwagi-Wood, 2015) (the clause boundaries are marked in the Japanese and the
question marker ka is underlined):
47.John-wa [Mike-ga  syokudou-de  dare-ni au-to] omoimasu-ka.
John-ToP Mike-NOM cafeteria-LOC ~ who-DAT  meet-COMP  think-Q

“Who did John think that Mike will meet at the cafeteria?”

48. John-wa [Mike-ga  syokudou-de  dare-ni au-ka] sirimasen.
John-ToP Mike-NOM cafeteria-LOC ~ wWho-DAT  meet-Q know.not

“John does not know who Mike will meet at the cafeteria.”

The idea is in order to complete interrogative sentences in Japanese, L2 learners must
demonstrate “the same processing mechanism [as L1 speakers] when resolving wh-scope
ambiguity” (Sawasaki & Kashiwagi-Wood, 2015; p. 521). This is exactly what was
demonstrated in Lieberman, Aoshima, & Phillips (2006), in which L1 English speakers were
able to successfully complete both direct and indirect questions correctly, indicating that they
searched for the earliest possible location to place the question marker ka. Furthermore, they
suggested that “these findings go beyond previous studies of ambiguity resolution in L2 research
in which the preferred resolution of the ambiguity in the L2 involved a surface structure that has
a close counterpart in the L1” (Lieberman, Aoshima, & Phillips, 2006, p. 438) Evidence that L1
English learners of L2 Japanese utilized similar processing strategies in interrogative sentences
shows that L2 learners are able to incrementally process DPs in Japanese, which has also been
reported in more recent studies. Mitsugi (2011) examined how L1 speakers and L2 learners
processed sentences that have two accusative-marked DPs in a single clause (“the double-0

constraint”). Because this type of sentence is ungrammatical in Japanese, the second ACC-
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marked DP should induce longer reading times than the first ACC-marked DP. Recognition of
ungrammatical sequences was not only observed among L1 speakers but also with L2 learners of
typologically similar (Korean) and different (Chinese and English) L1 backgrounds. These
studies have shown that L2 learners deploy similar retrieval operations in wh-phrases and
demonstrate slowdown at ungrammatical points in the parse, signaling that L2 learners construct
DPs incrementally instead of waiting until the end of the clause to make grammaticality
decisions. Their results also verify that both L1 speakers and L2 learners are sensitive to case
marking in Japanese when incrementally processing DPs.

There are some factors to consider in L1 and L2 processing of Japanese. Sawasaki
(2007), who examined L2 Japanese processing of L1 speakers of Korean, Chinese, and English,
argued that the L1 writing system affects some of the results in Japanese SPR tasks. He claimed
that because L1 Chinese speakers have familiarity with kanji characters, they have an advantage
of reading kanji over other learners, such as English and Korean L1s. The Korean writing system
also uses Chinese characters (hancha), but Sawasaki notes that since hangul is more frequently
used than hancha, L1 Koreans are supposedly less familiar with kanji characters than L1
Chinese. Taylor & Park (1995) also previously claimed that L1 Korean are faster at reading
sentences that were only in hangul instead of a mixture of hangul and hancha, but that L1
Japanese are faster with sentences that are written with kanji and kana instead of hiragana only.
Tamaoka (2015) further suggested that because L1 Chinese learners of L2 Japanese have specific
advantages and disadvantages based on script similarity between Japanese and Chinese, studies
with such participants need to control “phonologically similar/dissimilar words, kanji
compounds with on- and kun-readings, and semantic differences between the two languages (p.

49). In sum, the argument is that it may not be reliable to compare L2 Japanese SPR results
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between L1 Chinese and L1 Korean, because L1 Chinese would be faster at processing kanji
than L1 Korean, but L1 Korean would be faster at processing kana script exclusively than L1
Chinese.

However, these arguments are rather problematic and ignore some of the essential
objectives of sentence processing research. Within different L2 learners, it is entirely conceivable
that certain Llers will have an advantage over others — based on the arguments above, we may
suggest L1 French and L1 German speakers have an advantage over L1 Japanese and L1 Chinese
speakers in L2 English SPR tasks because of script familiarity with the roman alphabet. L1
influence is not surprising in other modes of skills, such as in speaking (we often compare how
different L1 speakers produce L2 sounds), listening (L1-L2 sound perception), and writing (see
Li & Martin, 2016, for a recent analysis on L1 orthographic influence on L2 writing in
Japanese). It should also be noted that written script that is exclusively kana in Japanese is
unnatural and more difficult to read than when both kana and kanji are used.

Therefore, while considering L1 background may have an influence on overall reading
times, the objective of using SPR tasks in this dissertation is based on one of the main
trademarks of this methodology, in that we are interested in examining at which point in the
parse reveals a critical word or spillover effect as a result of ambiguity. Variation between L1
backgrounds, as well as different phrase lengths, can also be addressed by calculating for
residual reading times of the data, as this would be already necessary given the morae, word, and
phrase lengths slightly differ for each sentence type (see Ferreira & Clifton, 1986; Trueswell,
Tanenhaus, & Garnsey, 1994, for further discussion on residual reading times). Marinis (2010, p.
156) notes that “the advantage of residual reading times is that it cancels out individual

differences of speed between participants,” which would also address some of the issues of script
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familiarity between L1 Korean and L1 Chinese. Even if raw reading times of Japanese sentences
may differ between L1 Chinese and L1 Korean speakers, | believe that minor differences in
reading profiles should not interfere with the overall objective of the SPR component of this
dissertation, in which the focus is on how L1 speakers and L2 learners build DP structures pre-
verbally, and in the process, how they bind reflexives to antecedents through the analysis of case

and argument structure of the verb.
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7.0 L2 ACQUISITION OF JAPANESE REFLEXIVES

In terms of the acquisition of reflexives, if L2 learners that have similar binding parameters and
typologies in their L1, they should be able to acquire binding properties of the target language
more successfully than speakers who do not have similar constraints. However, studies that have
examined L2 acquisition of Japanese reflexives have not been able to conclusively demonstrate
this. This is not restricted to only Japanese, as studies in Chinese, Korean, and English have also
showed variable results in the acquisition and interpretation of reflexives.

The second part of this dissertation examines L2 acquisition of Japanese reflexives. As
mentioned in the L1 study, most of the research in the L2 has also only focused on zibun, and
only a very limited number of studies have examined L2 acquisition of zibun-zisin and
kare/kanozyo-zisin. Thus, the studies that follow intend to fill the gap in the literature on L2

Japanese reflexives.

7.1 RESEARCH QUESTIONS

The following three studies and research questions were proposed in consideration with the
aforementioned gaps in the previous research on L2 acquisition of reflexives. The first two are
related to the truth-value judgment task and the third to the picture description task. References

to the L1 results will be made when presenting the data, if necessary. As these were the same
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tasks that were conducted by L1 Japanese speakers, the descriptions of the experiments will not
be repeated in the subsequent sections (see Section 3.2 for a review). However, specific details of
the methodology in relation to the L2 participants will be detailed below.

Study 4: Acquisition of Japanese reflexives: Examining binding patterns of L2 learners
(L1 Korean and L1 Chinese).

a. Will specific binding patterns (i.e., local vs. LD binding) emerge according to the
binding constraints (subject orientation or locality constraints) of zibun, zibun-zisin,
and kare/kanozyo-zisin, or will results show contradicting patterns?

b. Will case and the predicate play a role in resolving ambiguity?

c. Will L2 learners successfully reset their parameters to the target language or show
effects of L1 transfer?

The goal of Study 4 is to examine how L2 learners of Japanese bind zibun, zibun-zisin,
and kare/kanozyo-zisin. Presumably, there will be differences between the L1 and L2 groups, as
much of the literature in L2 binding has suggested that L2 learners often fail to reset their L1
parameters; however, the previous research in L2 acquisition of Japanese reflexives has also
produced a number of different results, from high degrees of L1 influence to virtually none.
Therefore, the goal of this study is to also examine whether there are cross-linguistic differences
in the acquisition of reflexives between the L1 Chinese and L1 Korean groups. The influence of
case, predicate, and potential L1 transfer will also be addressed in this study.

Study 5: Processing of ambiguous sentences in Japanese.

a. Will processing differ between zibun, zibun-zisin, and kare/kanozyo-zisin?

b. Will certain case-marked reflexives induce longer processing times than other case

markers?
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c.  Will scrambling induce longer processing times of reflexives?

The goal of Study 5 is to examine how L2 learners process ambiguous sentences in
Japanese. The previous research on L2 processing of Japanese has also produced mixed results —
some have reported that advanced learners, as opposed to beginning learners, demonstrated
native-like processing, while others have rejected this notion. The pilot experiments that were
conducted for this dissertation showed that while L1 speakers were faster than L2 learners (a
fairly obvious assumption), L2 learners processed sentences with certain case-marked reflexives
faster than others (such as accusative-marked vs. nominative-marked zibun), and they processed
mono-clausal sentences faster than multi-clausal ones, indicating that non-ambiguous sentences
may be processed faster than ambiguous ones. These preliminary results require further
investigation of additional data.

In addition, Sawasaki & Kashiwagi-Wood (2015), after most recently reviewing the
available studies on L2 Japanese sentence processing, stated that there are “only a limited
number of studies [that] have been done on L2 Japanese sentence processing, [and] there is great
potential for future research and valuable contributions to the L2 field” (p. 537). Thus, the
objective of the third study is to examine how L2 learners process ambiguous sentences that
involve anaphoric pronouns, and also whether ambiguity, in general, leads to increased reading
times.

Study 6: Picture description task

a. Which reflexives will L2 learners use to describe situations that require local and LD

binding?

Study 6 is the same experiment from Study 3, and the goal is to examine how L2

learners, use zibun, zibun-zisin, and kare/kanozyo-zisin when describing depicted situations from
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a picture description task. Using a free production task should provide a greater understanding of
how L2 learners use reflexives in descriptions. If L2 learners show similar results as L1 speakers,
this would provide evidence for the ability to acquire abstract properties of complex elements in

the target language.

7.2 METHODOLOGY

7.2.1 Participants

Data for the L2 study was collected from 58 L2 learners of Japanese: 18 adult native speakers of
Korean (11 males and 7 females) and 40 adult native speakers of Chinese (25 males and 15
females). All L1 Korean and L1 Chinese speakers were recruited from four universities in Osaka
and Tokyo, Japan. Background information was collected from each participant to determine
basic demographic information, including length of Japanese study and study abroad experience
in Japan from the L2 learners.

All L2 participants took a short Japanese language proficiency test to ensure
comparability of the data across all institutions and L2 participants. The test was compiled of
sample test questions from the Japanese Language Proficiency Test (JLPT). The JLPT is a
standardized test that measures Japanese proficiency for non-native speakers on their reading,
listening, vocabulary, and grammar knowledge. The JLPT is divided into five levels of
proficiency, N1 to N5. The N1 level is the most advanced level and N5 is the novice level.
Questions from the N2 and N3 level, which are considered to be intermediate-high and

intermediate level, were selected for the proficiency test. A total of 20 grammar and vocabulary
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questions were used for the proficiency test (see Appendix J) Any participant that failed to
answer 50% of the questions correctly were excluded from the final analysis (based on the
pass/fail mark for the N2 proficiency test which is at 50%) (JLPT, 2016). L1 Japanese
participants were not required to take the proficiency test; however, 8 L1 Japanese speakers were
asked to take the proficiency test as a control measure. Table 32 summarizes the basic
demographic information of the L1 groups, and Table 33 shows the proficiency scores across
institutions. Paired samples t-tests of the proficiency test scores confirms there are no statistical

differences between any of the institutions and L2 learner groups.

Table 32. Demographic information of the L1 groups (numbers indicate averages)

L1 Age Length of study in Japan Proficiency test score
Japanese 19.3 -- 19.625/ 20
Korean 22.3 1.78 years 17.22/20
Chinese 22.9 2.21 years 16.95/20

Table 33. Average Japanese proficiency scores by institution

L1 Institution 1 Institution 2 Institution 3 Institution 4
Korean n/a 17.83/20 16.83/20 17.00/20
Chinese 16.96/20 16.91/20 n/a n/a

Note: Institution 1 and 2 were in Osaka, and Institution 3 and 4 were in Tokyo

Participants who did not complete the tasks were not included in the final analysis. Any
outliers from the initial data set were excluded before the final statistical analysis (no L2
participants scored below 50% on the proficiency test). Finally, all participants were

compensated 1,500 Japanese yen for their participation in the data collection.
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7.2.2 Materials

All L2 participants took the same truth-value judgment task and picture description task in
Japanese (see 3.2.2 for a full description of Materials). To briefly review, each truth-value
judgment task involved 60 sentences. Among the 60 sentences, 48 of them are of interest, and
within them, 12 involved zibun, another 12 involved zibun-zisin, an additional 12 involved either
kare-zisin or kanozyo-zisin, and 12 more consisted of a combination of three of the above
reflexives as false sentences. 36 of the 48 sentences were multi-clausal and the remaining 12
were mono-clausal. After completion of the truth-value judgment task, L2 participants took the
picture description task, as did the L1 participants. The same pictures from the L1 study were

used in the L2 study as well.

7.2.3 Procedure

The same procedures that were conducted in the L1 study were applied to the L2 study. L2
participants either took the off-line traditional paper-and-pen task or the on-line Linger task. The
stories and sentences appeared in random order on Linger, and were presented in 12pt MS
Mincho font. No furigana (hiragana superscripts) were provided in the task (the vocabulary,
grammar, and kanji selected for the task were appropriate for their proficiency level). The L2
learners of Japanese were given one hour and twenty minutes to complete the task. No
participant went over the time limit (on average, L2 participants finished in approximately one
hour). After the truth-value judgment task, the L2 participants took the picture description task.
Those who took the on-line truth-value judgment task documented their answers on Microsoft

Word 2013, but had the option of writing their answers on a separate blank paper if they were
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not comfortable with typing in Japanese. Participants who took the off-line task wrote their
answers at the end of the paper format of the truth-value judgment task. Again, they were
explicitly instructed to use one of the reflexives — zibun, zibun-zisin, kare-zisin, or kanozyo-zisin
— in their answers, but had a choice of using just one reflexive for all answers, or a combination

of two, three, or all four of them in describing the different situations
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8.0 L2 RESULTS

The results of the statistical analyses carried out from the L2 study are in the same order as the
L1 results. First, the results from the truth-value judgment task are presented, followed by the
self-paced reading data, and finally the picture description task. For the truth-value judgment
task and self-paced reading task, descriptive statistics will be discussed first followed by
statistical analyses for any reliable effects. Statistical analysis for the truth-value judgment task
was conducted on IBM SPSS Statistics 24, and the alpha level was set at .05 for all tests, unless

noted otherwise. The analysis of the reading time data in was conducted on R.

81 STUDY 4

Study 4 examines L2 acquisition of Japanese reflexives. The L1 Korean and L1 Chinese learners
of L2 Japanese results will be presented together. To review, the following are the research
questions raised in Study 4:
a. Will specific binding patterns (i.e., local vs. LD binding) emerge according to the
binding constraints (subject orientation or locality constraints) of zibun, zibun-zisin,
and kare/kanozyo-zisin, or will results show contradicting patterns?

b. Will case and the predicate play a role in resolving ambiguity?
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c. Will L2 learners successfully be able to reset their parameters to the target language,

or will they transfer their L1 parameter values to the L2?

Table 34 and Table 35 show the overall accuracy scores by the L1 Korean and L1
Chinese for multi-clausal sentences divided by case markers (nominative, accusative, genitive,
and dative) and local and LD binding of each reflexive. To review, the totals are reported by the
mean accuracies per group (not individually), and the percentages provided in each cell
represents the number of correct interpretations based on the context given. The n-size for each
cell for L1 Korean is 18 and for L1 Chinese is 40.

Overall, the results show similar binding patterns not only between the two L2 learner
groups but also compared with the L1 Japanese group. Both L2 learner groups accepted more
sentences when zibun was bound to the LD subject over the local, and local binding over LD for
zibun-zisin and kare/kanozyo-zisin. Among the L1 Koreans, they accepted 69.4% of the
sentences when forced an LD binding interpretation of zibun and 51.4% of the sentences for
local binding. For zibun-zisin, the L1 Koreans accepted 73.6% of the sentences when local-
bound as opposed to 43.1% when LD-bound. For kare/kanozyo-zisin, they accepted substantially
more LD-bound (75.0%) sentences than local-bound (19.4%). Among the L1 Chinese, they
accepted 63.8% of the sentences when forced an LD binding interpretation of zibun and 58.9%
when locally bound. For zibun-zisin, the L1 Chinese accepted 70.0% of the local-bound
sentences and 48.1% when LD-bound. Finally, they accepted 66.3% of local-bound sentences
with kare/kanozyo-zisin and 31.9% when LD bound. These results indicate that L2 learners of
Japanese interpreted sentences with zibun, zibun-zisin, and kare/kanozyo-zisin similar to how L1
speakers of Japanese did. In particular, the L1 Chinese demonstrated more similar binding

patterns, percentage-wise, to the L1 Japanese than the L1 Koreans did.
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Table 34. L1 Korean accuracy rates for local/LD binding by case in the truth-value judgment task

Reflexive Binding Total Nominative Accusative  Genitive Dative
Zibun Local  51.4% (9.25) 72.2% (13) 38.9% (7) 61.1% (11) 33.3% (6)

LD 69.4% (12.5)  50.0% (9) 88.9% (16) 77.8% (14) 61.1% (11)
Zibun-zisin Local  73.6% (13.25) 94.4% (17) 88.9% (16) 55.6% (10) 55.6% (10)

LD 43.1% (7.75) 27.8% (5) 55.6% (10) 44.4% (8)  44.4% (8)
Kare/ Local  75.0% (13.5) 66.7% (12) 77.8% (14) 88.9% (16) 66.7% (12)
kanozyo-zisin LD 194% (3.5) 16.7% (3) 16.7% (3) 22.2% (4)  22.2% (4)

Table 35. L1 Chinese accuracy rates for local/LD binding by case in the truth-value judgment task

Reflexive Binding Total Nominative Accusative  Genitive Dative
Zibun Local 58.9% (23.5)  60.0% (24) 47.5% (19) 75.0% (30) 52.5% (21)
LD 63.8% (25.5) 32.5% (13) 80.0% (32) 62.5% (25) 80.0% (32)
Zibun-zisin  Local 70.0% (28)  77.5% (31) 75.0% (30) 62.5% (25) 65.0% (26)
LD 48.1% (19.25)  20.0% (8) 55.0% (22) 60.0% (24) 57.5% (23)
Kare/ Local 66.3% (26.5)  47.5% (19) 60.0% (24) 90.0% (36) 65.0% (26)
kanozyo-zisin LD 31.9% (12.75) 30.0% (12) 32.5% (13) 35.0% (14) 27.5% (11)

In examining these results by case, the L1 Koreans accepted more local than LD subjects
when zibun was marked by the nominative case (13 local to 9 LD), but more LD than local
subjects for the other case markers (16 LD to 7 local for accusative, 14 LD to 11 local for
genitive, and 11 LD to 6 local for dative). For zibun-zisin, they accepted more local than LD
subjects across all case markers (17 local to 5 LD for nominative, 16 local to 10 LD for
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accusative, 10 local to 8 LD for genitive, and 10 local to 8 LD for dative), and also for
kare/kanozyo-zisin (12 local to 3 LD for the nominative case, 12 to 3 for the accusative, 16 to 4
for the genitive, and 12 to 4 for the dative).

On the other hand, the L1 Chinese exhibited slightly different patterns with zibun, and
accepted more local, as opposed to LD, subjects when zibun was marked by the nominative (24
local to 13 LD) and genitive (30 local to 25 LD) cases. However, they accepted more LD
subjects than local with accusative (32 LD to 19 local) and dative (32 LD to 21 local) cases. In
turn, the binding results for zibun-zisin and kare/kanozyo-zisin showed similarities to the L1
Korean results. The L1 Chinese accepted local binding more than LD with these two reflexives
regardless case marking. However, it should also be pointed out that the L1 Chinese also bind
zibun-zisin with the LD subject over 50% of the time for accusative (55.0%), genitive (60.0%),
and dative (57.5%).

Overall, case appears to plays a role with the interpretation of zibun among L2 learners of
Japanese just as it did with the L1 Japanese speakers, as there were specific patterns in accepted
sentences between local and LD binding based on case markers, particularly with zibun. These
results were submitted to ANOVA to test for statistical significance between local and LD
accuracy based on case. For L1 Koreans, the differences between local and LD were significant
with a case effect for zibun, F(1, 17) = 11.537, p = .003, but no case effect was found for zibun-
zisin and kare/kanozyo-zisin. However, local and LD binding was significant for both zibun-
zisin, F(1, 17) = 18.204, p = .001, and kare/kanozyo-zisin, F(1, 17) = 65.385, p > .001, without
case as a factor. For L1 Chinese, the differences between local and LD were significant with a
case effect for zibun, F(1, 39) = 19.849, p > .001, and zibun-zisin, F(1, 39) = 9.863, p = .003. No

case effect was found for kare/kanozyo-zisin, but there was a significant bias for local binding
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without case as a factor, F(1, 47) = 29.094, p > .001. Thus, the L1 Koreans and L1 Chinese
significantly accepted more sentences with LD-bound zibun over local, and more local-bound
zibun-zisin and kare/kanozyo-zisin than LD.

These results were submitted to another ANOVA to test for statistical significance
between L1 background. The differences in local and LD binding of zibun were not significant
with L1 as a factor, F(1, 56) = 1.788, p = .187, or with case as a factor, F(1, 56) =.008, p = .929.
The ANOVA results of zibun-zisin were also not significant with L1 as a factor, F(1, 56) = .657,
p = .421, or with case as a factor, F(1, 56) = .013, p = .911. However, the ANOVA results of
kare/kanozyo-zisin revealed a difference in local and LD binding with L1 as a factor F(1, 56) =
4.008, p = .050, but a weak observed power, .503. A case effect was not found with
kare/kanozyo-zisin between the two L2 learner groups, F(1, 56) = .000, p = .988. These results
further indicate that both L1 Korean and L1 Chinese learners of L2 Japanese groups had similar

interpretations of reflexives in multi-clausal sentences.
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Table 36. Bonferroni post-hoc tests for multiple comparisons for local and LD binding

L1 Korean Case Mean Difference  Binding Effect  Std. Error p

Zibun Nominative 222 None 152 163
Accusative -.500* LD 121 .001
Genitive -.167 None 167 331
Dative -.278 None 158 .096

Zibun-zisin Nominative .667* Local 114 .000
Accusative .333* Local 140 029
Genitive 111 None 159 495
Dative 111 None 159 495

L1 Chinese

Zibun Nominative 275* Local 101 .010
Accusative -.325* LD 104 .003
Genitive 125 None 120 303
Dative -.275* LD 113 .020

Zibun-zisin Nominative 575* Local 101 .000
Accusative 200 None 103 .058
Genitive 025 None 121 .838
Dative 075 None .090 412

Note: The mean difference is significant at the .05 level

Table 36 shows Bonferroni post-hoc tests for multiple comparisons between local and LD

binding for zibun and zibun-zisin (note that local binding was significant regardless of case for
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kare/kanozyo-zisin, and Bonferroni post-hoc tests confirmed all case markers have a local bias).
To review, a positive main difference indicates a bias for local binding and a negative main
difference indicates LD binding. For the L1 Koreans, there were no main effects for binding
when the nominative, p = .163, genitive, p = .331, and dative, p = .096, cases marked zibun, and
when the genitive and dative cases, p = .111, marked zibun-zisin. The remaining results found a
reliable interaction between case and local or LD binding: LD binding was significant with
accusative case-marked zibun and local binding for nominative and accusative case-marked
zibun-zisin. In turn, for the L1 Chinese, there were main effects for local binding when the
nominative case marked zibun, p = .010, and zibun-zisin, p > .001, and also for LD binding when
the accusative and dative cases marked zibun, p = .003, and p = .020, respectively. These results
indicate that within zibun, L1 Korean and L1 Chinese demonstrate some differences in binding
patterns based on the case particle that marks zibun. Figure 16 and Figure 17 illustrate these

results from the multi-clausal sentences.
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Next, the results were further examined by predicate type for each sentence, as shown in
Table 37 and Table 38 (see Appendix D n-sizes of Table 37). Once again, most local and LD
binding biases overlapped between the predicate and case-marked reflexive, but the predicate
zihusiteiru (lit. believed) resulted in a substantial local binding bias across all three reflexives. As
the L1 Japanese did, the majority of both L1 Korean and L1 Chinese participants rejected
sentences when zibun, zibun-zisin, and kare/kanozyo-zisin were LD-bound and the object of
zihusiteiru which indicates that the participants of the L2 learner groups not only demonstrate an
understanding of the various binding properties of zibun, zibun-zisin, and kare/kanozyo-zisin, but

also correctly identify which predicates block binding.

Table 37. L1 Korean predicate effects from Table 34

L1 Korean Zibun Zibun-zisin Kare/kanozyo-zisin
Predicate Case  Local LD Local LD Local LD

Showed Nom 4(50%) 7(70%) 9(90%) 5(63%) 3(38%) 3 (30%)
Believed Nom 9(90%) 2(25%) 8(100%) 0(0%) 9(90%) 0 (0%)

Blamed/criticized Acc 4 (50%) 10 (100%) 9(90%) 4 (50%) 9 (90%) 2 (25%)
Praised Acc  3(30%) 6 (75%) 7(88%) 6(60%) 5(63%) 1(10%)
Showed Gen 3(38%) 8(80%) 5(50%) 4(50%) 8(80%) 3 (38%)
Returned/went Gen 8(80%) 6 (75%) 5(63%) 4 (40%) 8(100%) 1 (10%)
Ordered Dat 3(38%) 6(60%) 6(60%) 4(50%) 6(75%) 2 (20%)

Bought Dat  3(30%) 5(63%) 4(50%) 4(40%) 6(60%) 2 (25%)
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Table 38. L1 Chinese predicate effects from Table 35

L1 Chinese Zibun Zibun-zisin
Predicate Case Local LD Local LD
Showed Nom 10 (50%) 11 (55%) 17 (85%) 7 (35%)
Believed Nom 13 (65%) 2 (10%) 14 (70%) 2 (10%)

Blamed/criticized Acc 9 (45%) 14 (70%) 14 (70%) 12 (60%)
Praised Acc 10 (50%) 16 (80%) 17 (85%) 11 (55%)
Showed Gen 14 (70%) 12 (60%) 12 (60%) 12 (60%)
Returned/went Gen 15(75%) 13 (65%) 14 (70%) 13 (65%)
Ordered Dat 15 (75%) 15(75%) 17 (85%) 12 (60%)

Bought Dat  9(45%) 17(85%) 11 (55%) 13 (65%)

Kare/kanozyo-zisin

Local
6 (30%)
13 (65%)
17 (85%)
7 (35%)
19 (95%)
17 (85%)
11 (55%)

16 (80%)

LD
10 (50%)
3 (15%)
9 (45%)
4 (20%)
7 (35%)
7 (35%)
6 (30%)

5 (25%)

Next, Table 39 and Table 40 shows the overall accuracy scores for mono-clausal

sentences divided by sentence type.>* To clarify, the totals are the mean accuracies of the

responses as a group. Once again, the accuracy scores were consistently high for subject binding

% N-sizes for Table 39:
L1 Korean:
Subject: Type A=8, Type B=10, Type C=10, Type D=8
Object: Type A=9, TypeB=9, TypeC=9, Type D =9
L1 Chinese:
Subject: Type A =25, Type B=19, Type C =15, Type D =21

Object: Type A=15, Type B =21, Type C =25, Type D =19
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across all reflexives; however, the L1 Koreans and L1 Chinese rejected more sentences of
object-bound zibun than the L1 Japanese did. When the reflexives referred to the subject in the
mono-clausal sentences, L1 Koreans accepted 88.9% of the sentences with zibun, 91.7% of the
sentences with zibun-zisin, and 86.1% of the sentences with kare/kanozyo-zisin. The majority of
L1 Chinese also accepted subject-bound mono-clausal sentences: 82.5% of the sentences with
zibun, 77.5% of the sentences with zibun-zisin, and 68.8% of the sentences with kare/kanozyo-
zisin. When the reflexives referred to the object in the mono-clausal sentences, the L1 Koreans
accepted only 16.7% of the sentences with zibun, 11.1% of the sentences with zibun-zisin, but
52.8% of the sentences with kare/kanozyo-zisin. The L1 Chinese also demonstrated similar
binding patterns as the L1 Koreans for object-bound sentences, as they accepted only 17.5% of
the sentences with zibun, 15.0% of the sentences with zibun-zisin, but 43.8% of the sentences
with kare/kanozyo-zisin. These results suggest that L2 learners of Japanese exhibit L1 transfer
effects of restricting binding zibun with only the subject, as they consistently rejected the

sentences that involved object binding of zibun.

Table 39. L1 Korean results of mono-clausal sentences from the truth-value judgment task

Reflexive Binding Total Type A Type B Type C Type D
Zibun Subject 88.9% (8) 100% (8) 100% (10) 70.0% (7) 87.5% (7)

Object  16.7% (15) 22.2% (2) 22.2%(2) 0.0% (0)  22.2% (2)
Zibun-zisin  Subject 91.7% (8.25) 100% (8)) 100% (10) 90.0% (9)  75.0% (6)
Object  11.1% (1) 33.3%(3) 11.1% (1) 0.0%(0)  0.0% (0)
Kare/ Subject 86.1% (7.75) 75.0% (6) 100% (10) 100% (10)  62.5% (5)

kanozyo-zisin  Object  52.8% (4.75) 66.7% (6) 22.2% (2) 55.6% (5)  66.7% (6)
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Table 40. L1 Chinese results of mono-clausal sentences from the truth-value judgment task

Reflexive Binding Total Type A Type B Type C Type D
Zibun Subject 82.5% (16.5) 80.0% (20) 94.7% (18) 73.3% (11) 81.0% (17)

Object  17.5% (3.5) 20.0% (3) 4.8% (1) 16.0% (4) 31.6% (6)
Zibun-zisin  Subject 77.5% (15.5) 64.0% (16) 89.5% (17) 80.0% (12) 81% (17)

Object  15.0%(3)  20%(3) 23.8%(5) 0.0%(0)  21.1% (4)
Kare/ Subject 68.8% (13.8) 64.0% (16) 73.7% (14) 80.0% (12) 61.9% (13)

kanozyo-zisin Object  43.8% (8.8) 60.0% (9) 9.5%(2)  56.0% (14) 52.6% (10)

Sentence type did not seem to have an effect in the interpretation of mono-clausal
sentences for L2 learners as well, with one exception. Both L1 Korean and L1 Chinese groups
substantially rejected object binding of kare/kanozyo-zisin in Type B (L1 Koreans accepted
22.2% of object-bound Type B sentences, and only 9.5% for L1 Chinese). This was a similar
pattern that was found among L1 Japanese, which indicates that placement of the reflexive in
scrambled structures has an effect in the interpretation of kare/kanozyo-zisin (recall that Type B
is the only structure where the reflexive appears after the subject DP and before the object DP).

The total results from Table 39 and Table 40 were submitted to ANOVAs to test for
statistical significance between subject and object binding accuracy between the different
reflexives, and the differences were significant for both L1 Koreans, F(1, 17) = 11.486, p = .003
and L1 Chinese, F(1, 39) = 16.530, p < .001. Bonferroni post-hoc tests for multiple comparisons,
as shown in Table 41, indicate that there is a significant preference for subject binding for all
three reflexives with both L2 learner groups. These results show that both L1 Korean and L1
Chinese learners of L2 Japanese participants exhibited a significant bias for subject binding with

all reflexives; however, it should be noted that the raw numbers showed that over 50% of the
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Korean participants bound kare/kanozyo-zisin with the object, and almost half of the L1 Chinese

participants (43.8%) did so as well. Figure X illustrates the results from mono-clausal sentences.

Table 41. Bonferroni post-hoc tests for multiple comparisons for subject-object binding (L1 Korean)

L1 Korean Reflexive Mean Difference  Std. Error p
Zibun 1.611* 205 .000
Subject vs. object Zibun-zisin 1.667* 187 .000
Kare/kanozyo-zisin 178* 226 .001
L1 Chinese
Zibun 1.300* 137 .000
Subject vs. object Zibun-zisin 1.250* 126 .000
Kare/kanozyo-zisin .500* 156 .003

L1 Korean and L1 Chinese mono-clausal sentences

1.2

i .

Zibun Zibun-zisin Kare/kanozyo-zisin Zibun Zibun-zisin Kare/kanozyo-zisin

[y

0

oo

0

2}

0

i

0

]

-0.2 Subject Object

W Korean M Chinese

Figure 18. Illustration of L1 Korean and L1 Chinese results from multi-clausal sentences
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Finally, the results from the mono-clausal sentences were submitted to an ANOVA to test
for statistical significance between subject and object binding accuracy with L1 and reflexive
type as factors. The differences were not significant with L1, F(1, 56) = 3.722, p = .059, and
reflexive type, F(1, 56) = .066, p =.789, as factors. These result suggest that both L1 Korean and
L1 Chinese have similar binding behavior in mono-clausal sentences.

Overall, the results from multi- and mono-clausal sentences showed similar binding
patterns among the L1 Korean and L1 Chinese participants, which, as mentioned earlier,
suggests that L1 background does not play a significant role in acquisition and interpretation of

Japanese reflexives.

82 STUDY 5

Study 5 examines how L2 learners process ambiguous sentences by analyzing reading profiles
from the SPR task. The objective is to examine how L2 learners process ambiguity in Japanese,
and whether L2 learners demonstrate sentence processing behavior that is similar to or different
from L1 speakers, not if they are as faster or slower than L1 speakers. The research questions
that were raised in Study 5 are repeated below:

a. Will processing differ between zibun, zibun-zisin, and kare/kanozyo-zisin?

b. Will certain case-marked reflexives induce longer processing times than other case

markers?
c.  Will scrambling induce longer processing times of reflexives?
Among the participants, 8 L1 Korean, and 20 L1 Chinese took the truth-value judgment

task on Linger. However, because there were only 4 Korean participants for each test form, their
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data were not included for the SPR analysis. Reading profiles were once again converted to
residual reading times in order to reduce individual differences in overall reading speed. Before
residual reading times were calculated, the same data trimming procedures were conducted for
the L2 data. Response times that were two deviations removed from the mean response time
within their L1s were eliminated. In total, 3.78% of the L1 Chinese data were removed for the
final analysis.

The results for this section are divided between multi-clausal sentences and mono-clausal
sentences, just as the L1 Japanese results were, in order to examine for case and scrambling
effects. First, Table 42 (zibun), Table 43 (zibun-zisin), and Table 44 (kare/kanozyo-zisin) present
the residual reading times of multi-clausal sentences divided by local and LD binding. The
regions of interest for this analysis are the critical region, spillover region, and wrap-up regions.
To review, the critical region for all sentences was located in region (3) and the spillover region
was located in region (4), and the wrap-up regions are in regions (5) through (8) (see Section
3.2.2.2 for how the wrap-up regions were divided based on sentence type). The objective of
examining these regions were to examine whether the L2 learners are able to demonstrate similar

processing strategies in disambiguating sentences with anaphoric elements in the target language.
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Table 42. Residual reading times of multi-clausal sentences with zibun (ms)

Local

Nom

Acc

Gen

Dat

Nom

Acc

Gen

Dat

VP
Showed
Believed
Showed

Returned

VP
Showed
Believed
Showed

Went

2
-32.3
59
-42.3
-33.3
-25.8

-177.2

-96.2
252.9
-11.7
-58.8
-65.6

-126.6

3)
114.1
-95.3
50.8
-115.9
-117.3

34.4

415.1
144.1
162.2
355.2
-126.6

8.6

(4)
233.8
247.3
279.7
262.1

8

-50.3

87.9
639.4
-56.3

1.7
48

-128.8

()
-53.2
-61
-161.6
-54.9
-75.9

194

24.3
356.8
-38.6
-65.6
155.6

-70.1

6 @
-75.3  -194.6
112.9
-85.9 16.6
-109.8
-221.5

(6) (0
-122 96.1
89.2
58.7 42.6
-110.3
155.3

(8)

-141.3

-105.6

-133.6

45.9
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Table 43. Residual reading times of multi-clausal sentences with zibun-zisin (ms)

Local

Nom

Acc

Gen

Dat

Nom

Acc

Gen

Dat

VP
Showed
Believed
Showed

Returned

VP

Showed

Believed

Showed

Went

@
67.8
-76.3
16.9
1.9
-55.3

-53.1

-11.4
283.2
138.4
-84.5
-47.6

-159.0

?3)

-41.6

-162.4

-11.5
128.8
-6.5

61.2

(3)
46.2
121.8
119.0
498.2
-87.6

52.8

(4)
-123.3
156.1
102.4

521

68

-67.9

4
-101.8
162.6

37.0

99.1
-205.9

-94.1

(5)
-141.5
210.9
-142.6
112.7
57.2

-172.8

88
-19
10.0
101.7
-13.6

212.5

(6)
-35.4

60.1

88.4
-66.6

205.1

12.7

-116

-30.4

-184.8

-201.2

@

-210.1

30.8

-133.5

283.2

72

-275.3

-216.8

-197.1

121.8

64.2
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Table 44. Residual reading times of multi-clausal sentences with kare/kanozyo-zisin (ms)
Local VP (2 (3) (4) Q) (6) (1) (8)
Nom  Showed 52.2 339.1 202.1 -110.3 213.3 -26.5 -122.8

Believed -46 251 164.6 -45.9 35.2
Acc -- -101.2 149.0 305.8 -243.7
Gen  Showed 276.7 -98 -6.8 -137.1 130.2 26.5 0.5
Returned  -151.2 259.6 -5.1 -219.8 -303.3
Dat -- -17.3 361.9 208.5 -102.6 -187.4
LD VP 2 (3) 4 ®) (6) @ (8)
Nom  Showed 191.9 376 -29.5 -182.3 104.2 -135 -299

Believed 19.6 496.3 -219.6 -90.6 -134.6

Acc -- 25.8 316.0 1.9 -120.5

Gen  Showed 29.9 651.2 242.8 107.9 40.4 105.7 -712.5

Went 65.3 410.8 -102.8 -111.3 -231.6

Dat -- -31.5 463.1 261.7 157.3 -311.0

Overall, the results show that the L1 Chinese exhibited more increased reading times in
the spillover and wrap-up regions, as opposed to the critical region, in sentences with zibun and
zibun-zisin, but kare/kanozyo-zisin induced considerably more critical region effects compared to
the other regions. In sentences with zibun, increased reading times occurred in the critical region
when zibun was marked by the nominative case in both local- and LD-bound sentences, and also
when zibun was marked by the genitive case but only in LD-bound sentences. In addition, the

accusative case induced increased reading times for zibun in the spillover region when local-
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bound, and in the critical region when LD-bound. In short, the results from zibun shows much
variability in where the main effects occurred, but there were more main effects in LD-bound
sentences with zibun as opposed to local-bound.

In the sentences with zibun-zisin, there were surprisingly less instances of increased
reading times than zibun. Critical region effects were detected only in sentences with genitive
case-marked zibun-zisin and when the VP was hihansita; reading profiles from the same
sentence but with nominative case-marked zibun-zisin did not incur any increased reading times.
Some main effects can be found in other regions; however, overall, the L1 Chinese appeared to
have more ease in processing sentences with zibun-zisin than zibun.

Finally, sentences with kare/kanozyo-zisin induced a substantial amount of main effects
in the critical region. Overall, critical region effects were found in all LD bound sentences with
kare/kanozyo-zisin and all but two sentence types that were locally bound. In the two sentences
that did not incur a critical region effect, main effects occurred in the spillover and wrap-up
regions. These results with kare/kanozyo-zisin clearly show that L1 Chinese displayed
considerable processing slowdown at the critical region, especially when these sentences were
LD-bound. In many cases, they also showed sustained increased reading times throughout the
remaining segments of the sentences; e.g., dative case marked kare/kanozyo-zisin showed
increased reading times in the spillover region.

In summarizing the results from zibun, zibun-zisin, and kare/kanozyo-zisin in multi-causal
sentences together, the results showed that L1 Chinese had most difficulty in processing
sentences with kare/kanozyo-zisin over zibun and zibun-zisin. In addition, these results indicate
that L1 Chinese demonstrated different processing strategies with kare/kanozyo-zisin — more

main effects were found in the critical regions in sentences with kare/kanozyo-zisin than in
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sentences with the other two reflexives, which mainly induced main effects in the spillover and
wrap-up regions.

Next, Table 46 and Table 47 presents the residual reading times from the mono-clausal
sentences. Again, these sentences are divided by subject- and object-bound sentences in order to
analyze scrambling effects. To review, the regions of interest are the critical, spillover, and wrap-

up regions. Table 45 below shows how the regions were divided by sentence type:

Table 45. Example stimuli of mono-clausal sentences divided by regions used in SPR task

Sentence Type Initial (1) Pre-critical (2) Critical (3)  Spillover (4) Wrap-up (5)

A (Standard) DP-TOP DP-DAT Self-GEN DP-ACC VP
C DP-DAT DP-TOP Self-GEN DP-ACC VP

Initial (1) Critical (2) Spillover (3) Worap-up (4) Wrap-up (4)

B DP-TOP Self-GEN DP-ACC DP-DAT VP

D DP-DAT Self-GEN DP-ACC DP-TOP VP

To review, Type A and Type C have similar structures where the reflexive appears after
the subject DP and object DP, but Type C is scrambled because the object DP appears before the
subject DP. In Type B and Type D, the reflexives appear between the subject DP and object DP.
Thus, the critical region is in region 3 for Type A and Type C, and in region 2 for Type B and
Type D. The spillover and wrap-up regions are the same for Type A and Type C. In Type B, the
object DP appears in region 4, whereas the subject DP appears in the same region in Type D.

First, let us examine the results from subject-bound mono-clausal sentences. The results
from sentences with zibun show no critical region effects in any of the sentence types but
increased reading times occurred in the wrap-up region of Type D. In sentences with zibun-zisin,

increased reading times occurred in the critical regions of Type B and Type C and a slight
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spillover effect in Type D. Critical region effects occurred in all sentence types with
kare/kanozyo-zisin, and another spike in reading time was detected in the wrap-up region (4) of
Type D. Overall, the results from subject-bound sentences show that L1 Chinese demonstrated
similar binding patterns as L1 Japanese did when the reflexive was zibun, but increased reading
times were more prevalent when the reflexives were zibun-zisin and kare/kanozyo-zisin.

In the results from object-bound mono-clausal sentences, the L1 Chinese displayed more
processing breakdowns than they did in subject-bound sentences. In sentences with zibun, the L1
Chinese participants again exhibited increased reading times in the wrap-up regions of Type D
sentences, but also increased reading times in Type A (critical region) and Type C (pre-critical,
critical, and wrap-up region). These reading profiles from zibun alone suggest that L1 Chinese
had considerable difficulty in processing object-bound mono-clausal sentences in Japanese.

Processing difficulties persisted in sentences with zibun-zisin and kare/kanozyo-zisin as
increased reading times were detected in a number of regions. Going through these sentences in
order of reflexive and sentence types, in sentences with zibun-zisin, Type A induced increased
reading times in the wrap-up region, Type B had a marginal spillover region effect, and Type C
and Type D had recurring up and down reading times from the initial through wrap-up regions.
The reading times in sentences with kare/kanozyo-zisin were more straightforward, for which
maximum reading times occurred in the critical regions for all sentence types. These results
indicate that L1 Chinese demonstrated processing slowdown upon encountering kare/kanozyo-
zisin, but had more difficulty in processing sentences as a whole with zibun-zisin.

In summarizing the results from mono-clausal sentences, the L1 Chinese participants
clearly had more difficulty in processing object-bound sentences as opposed to subject-bound,

and more processing breakdowns occurred in sentences with polymorphemic reflexives as
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opposed to monomorphemic. In general, they showed similar processing patterns as L1 Japanese
with subject-bound sentences with zibun, but major processing breakdowns occurred in a number
of different regions in sentences with zibun-zisin and kare/kanozyo-zisin. They particularly
exhibited processing difficulties in sentences with zibun-zisin as increased reading times were
prevalent across multiple regions. Finally, critical regions effects were found in almost all

sentences, both subject- and object-bound, with kare/kanozyo-zisin.

Table 46. Residual reading times of subject-bound mono-clausal sentences (ms)

Reflexive Sentence (1) (2) 3) (4) (5)
Zibun A -143.4 -98.2 61.8 -111.2 -164.4
B -206.8 -130.7 -213.9 61.6 -40.5
C -4.8 89.4 404 80.6 -118.5
D 80.9 -61.2 -56.7 358.5 213.8
Zibun-zisin A -105.6 -7.2 39.1 -179.0 -218.6
B -78.5 171.8 -128.8 -104.7 -67.9
C -110.5 -44.0 187.4 -46.5 -273.0
D 0.4 3.8 133.4 -20.9 117.9
Kare/ A 88.4 26.9 171.2 44.5 -226.3
Kanozyo-zisin B -215.4 267.7 -188.9 39.4 -279.5
C 95.3 24.2 362.3 -192.1 -141.7
D -69.1 151.2 122.1 282.1 4.0
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Table 47. Residual reading times of object-bound mono-clausal sentences (ms)

Reflexive Sentence Q) (2) 3) (4) (5)
Zibun A -125.7 -22.3 379.6 -56.9 -294.6
B -55.8 7.5 16.9 -238.5 -252.1
C 44.8 209.7 125.2 -134.1 129.7
D 42.6 -24.7 36.4 349.0 448.2
Zibun-zisin A 414 -161.5 -90.6 -74.6 172.3
B 52.1 63.7 118.7 -99.2 -248.8
C 100.2 152.2 186.0 14 72.9
D 196.8 74.9 324.5 342.8 156.1
Kare/ A -115.6 -86.1 903.8 -185.6 74.7
Kanozyo-zisin B -134.7 556.0 -13.9 104 -286.9
C 70.2 142.6 270.3 -100.3 -108.1
D 46.5 484.7 -2.6 163.2 387.3

83 STUDY®6

Study 6 examines how L2 learners select reflexives when describing situations from a picture
description task, and whether any local and LD binding patterns emerge based on the reflexive.

To review, the following the research question was raised in Study 6:
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a. Which reflexives will L2 learners use to describe situations that require local and LD

binding?

Table 48 shows the overall results from the picture description task. The results for
kare/kanozyo-zisin were again combined for this table. Overall, the majority of the patterns of
reflexive selection by L2 learners were similar from L1 speakers. All L2 participants selected
zibun the most (41.7% by L1 Korean, and 41.7% by L1 Chinese), followed by kare/kanozyo-
zisin (31.4% by L1 Korean, and 29.2% by L1 Chinese), and zibun-zisin (25.0% by L1 Korean,

and 20.8% by L1 Chinese).

Table 48. Overall L2 results from the Picture Description Task

Reflexive Korean (n = 108) Chinese (n = 240)
Zibun 45 (41.7%) 100 (41.7%)
Zibun-zisin 27 (25.0%) 50 (20.8%)
Kare/kanozyo-zisin 34 (31.4%) 70 (29.2%)
Kare-zisin 17 (15.7%) 37 (15.4%)
Kanozyo-zisin 17 (15.7%) 33 (13.8%)
Other/no reflexive 20 (8.3%) 2 (1.9%)

Next, the results were examined by picture type. Pictures A and B were compared
together (Table 49), as were Pictures C and D (Table 50) and Pictures E and F (Table 51). First,
Table 49 shows the results from Picture A and B. The results from Picture A show that the L1
Korean participants selected zibun the most (61.1%), followed by zibun-zisin and kare-zisin
(both selected at 16.7%). In turn, the L1 Chinese participants used the pronoun-reflexive form,
kanozyo-zisin the most to describe Picture A (50.0%), followed by zibun (32.5%), and finally

zibun-zisin (5.0%). This was an interesting pattern because among the three L1 groups the L1
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Koreans rejected object-bound sentences of zibun the most in the truth-value judgment tasks, but

zibun was selected the most in the free production task.

Table 49. L2 Picture A and B results

Picture A: Yuji showed Natsuko a photograph of self. (Object binding)

Picture B: Natsuko showed her friend at the library a photograph of self. (Subject binding)

Picture A Picture B
Reflexive Korean Chinese Korean Chinese
Zibun 11 (61.1%) 13 (32.5%) 8 (44.4%) 14 (35.0%)
Zibun-zisin 3 (16.7%) 2 (5.0%) 2 (11.1%) 13 (32.5%)
Kare-zisin 1 (5.6%) 1 (2.5%) 0 (0%) 2 (5.0%)
Kanozyo-zisin 3 (16.7%) 20 (50.0%) 8 (44.4%) 8 (20.0%)
Other 0 (0%) 4 (10.0%) 0 (0%) 3 (7.5%)

The results from Picture B show that all L2 learners used a variety of reflexives to refer
to the subject ‘Natsuko,” but the patterns differed between the two learner groups The L1 Korean
used zibun and kanozyo-zisin equally the most (44.4%), followed by zibun-zisin (11.1%). On the
other hand, the L1 Chinese also used zibun (35.0%) the most, but also zibun-zisin (32.5%) at a
comparable rate. Kanozyo-zisin was selected the least (20.0%), which contradicts not only with
the L1 Korean group, but also with the L1 Japanese group that selected zibun an kanozyo-zisin

the most in their descriptions of Picture B.
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Table 50. L2 Picture C and D results

Picture C: Alice told her friend that Shinji bought a Nintendo DS for self. (Local binding)

Picture D: Manami told her friend that Keisuke bought an iPad for self. (LD binding)

Picture C Picture D
Reflexive Korean Chinese Korean Chinese
Zibun 4 (22.2%) 14 (35.0%) 11 (61.1%) 19 (72.5%)
Zibun-zisin 7 (38.9%) 11 (27.5%) 1 (5.6%) 2 (5.0%)
Kare-zisin 7 (38.9%) 12 (30.0%) 0 (0%) 1 (2.5%)
Kanozyo-zisin 0 (0%) 1 (2.5%) 5 (27.8%) 4 (10.0%)
Other 0 (0%) 2 (5.0%) 1 (5.6%) 4 (10.0%)

Turning our attention to local and LD binding, Table 50 shows the results from Picture C
and Picture D. Picture C (local binding) shows that both L1 Korean and L1 Chinese participants
used a range of reflexives for local binding descriptions, but with different frequencies. The L1
Korean selected both kare-zisin and zibun-zisin equally the most (38.9%), followed by zibun
(22.2%). In turn, the L1 Chinese selected zibun (35.0%) the most, followed by kare-zisin
(30.0%) and zibun-zisin (27.5%). Though the patterns of selection slightly vary, the results show
that L2 learners still used a variety of reflexives for local binding, as was demonstrated by the L1
Japanese. In turn, the results from Picture D (LD binding) show that all L2 learners used zibun
the most when referring to the LD antecedent (61.1% by L1 Korean and 72.5% by L1 Chinese).
While the L1 Koreans used kanozyo-zisin (27.8%) more than the L1 Chinese (10.0%), the overall
results from Picture D show that zibun is the preferred reflexive for describing LD binding

situations, just as what the L1 Japanese demonstrated in Picture D.
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In Table 51, the results from Picture E (local binding) show some different patterns in
reflexive usage from Picture C, but Picture F (LD binding) shows very similar patterns as Picture
D. In Picture E, zibun-zisin was selected the most by L1 Korean (72.2%) and followed by kare-
zisin (27.8%). Zibun was not selected by any of the L1 Korean participants. In turn, L1 Chinese
used kare-zisin at the highest rate (40.0%), followed by zibun-zisin (32.5%), and zibun (17.5%).
In Picture F, both L2 learner groups selected zibun the most when referring to the LD antecedent
(77.8% for L1 Korean and 57.5% for L1 Chinese). Zibun-zisin was used by 11.1% of the L1
Korean and 22.5% of the L1 Chinese, and finally kare-zisin was selected by 11.1% of L1
Korean, and 12.5% of L1 Chinese. The overall results from Picture E and Picture F confirmed
that L2 learners use a variety of reflexives for local binding, but select zibun substantially more

than the other reflexives for LD binding.

Table 51. L2 Picture E and F results

Picture E: Yuji told Natsuko that Keisuke voted for self. (Local binding)

Picture F: Shinji told Taro that Yuji voted for self. (LD binding)

Picture E Picture F
Reflexive Korean Chinese Korean Chinese
Zibun 0 (0%) 7 (17.5%) 14 (77.8%) 23 (57.5%)
Zibun-zisin 13 (72.2%) 13 (32.5%) 2 (11.1%) 9 (22.5%)
Kare-zisin 5 (27.8%) 16 (40.0%) 2 (11.1%) 5 (12.5%)
Kanozyo-zisin 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Other 0 (0%) 4 (10.0%) 0 (0%) 3 (7.5%)

These results show that for the most part the L1 Korean and L1 Chinese learners of L2

Japanese selected reflexives appropriately to describe local and LD binding situations. They used
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zibun more than the other reflexives in LD binding situations and used the other reflexives more
often in local binding. However, these were some instances from the results in Picture D and
Picture F where the choice of reflexives violated the Japanese grammar. For example, L1
Koreans selected kanozyo-zisin 27.8% of the time for LD binding in Picture D and selected kare-
zisin 11.1% of the time in Picture F. The L1 Chinese were slightly more accurate, as they
selected kanozyo-zisin only 10% of the time in Picture D, and 12.5% in Picture F. It should also
be noted, though, that the ‘other’ category also consisted of kare/kanozyo forms as well, but

these were of incorrect forms (such as, kare-zibun or kanozyo-zibun), and thus were categorized

as ‘other’.
L1 Korean picture description task results
1.000
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Figure 19. Illustration of L1 Korean results from the picture description task
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L1 Chinese picture description task results
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m Zibun Zibun-zisin M Kare-zisin W Kanozyo-zisin

Figure 20. lllustration of L1 Chinese results from the picture description task

Figure 19 and Figure 20 illustrate the results from the picture description task. These
figures clearly exhibit the differences in selection of reflexives between local (Picture C and
Picture E) and LD (Picture D and Picture F). The results from Table 49, Table 50, and Table 51
were submitted to chi-squared analysis to test for statistical significance of reflexive use. For the
L1 Koreans, the difference in reflexive use in Pictures A and B was not significant, X(2, N=18)
= 2.007, p = .367, but were significant between Pictures C and D, X?(2, N=18) = 23.352, p <
.001, and Pictures E and F X2(2, N=18) = 11.995, p < .005. The results for L1 Chinese were
significant for all three picture sets: X2(2, N=40) = 11.995, p < .005 for Pictures A and B, X?(2,
N=40) = 14.976, p < .001 for Pictures C and D, and X?(2, N=40) = 15.012, p < .001 for Pictures
E and F. These results show that while both L1 Korean and L1 Chinese have similar patterns in
reflexive selection between local and LD binding descriptions, L1 Korean show less bias of

reflexive selection for subject-object binding situations.
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9.0 DISCUSSION OF THE L2 RESULTS

The discussion of the data, in relation to the research questions, are organized by the following.
First, the results from the truth-value judgment task in Study 4 are discussed, followed by the
results from the SPR task in Study 5, and the picture description task in Study 4. The discussion
will focus on how L2 learners of Japanese interpret, process, and use zibun, zibun-zisin, and
kare/kanozyo-zisin, and whether they successfully acquired binding in Japanese reflexives. As a
reminder, the discussion on the SPR data will only include the L1 Chinese group, but discussions
of the truth-value judgment task and picture description task will include analysis of both L1
Korean and L1 Chinese groups. These results are compared to the L1 results (see Section 4.0 for

L1 results) when necessary.

9.1 TRUTH-VALUE JUDGMENT TASK

The results from the truth-value judgment task show both L2 learner groups demonstrate
interpretations of zibun, zibun-zisin, and kare/kanozyo-zisin that are in many ways similar to the
way L1 Japanese speakers interpret these reflexives. While the exact percentages slightly differ,
in multi-clausal sentences, both L1 Korean and L1 Chinese groups accept more LD-bound, as
opposed to local-bound, sentences with zibun, and more local-bound sentences with zibun-zisin

and kare/kanozyo-zisin. They also correctly reject object binding zibun-zisin and for the most

192



part accept both subject and object binding of kare/kanozyo-zisin. However, they significantly
reject object-bound sentences with zibun, which happens to be the only, but crucial, difference
between L1 speakers and L2 learners of Japanese.

Within the multi-clausal sentences, the data from zibun show that case plays a role in L2
interpretations of local and LD binding. While L1 Koreans exhibit less reliable effects of case
than L1 Chinese, the raw percentages show that L1 Koreans display the same patterns as the L1
Japanese — they accept more LD binding than local of zibun when the accusative, genitive, and
dative cases mark the reflexive, but more local with the nominative case. The L1 Chinese also
display similar patterns; even though they reject more LD than local sentences when the genitive
case marks zibun, the difference is not significant. Thus, the evidence from zibun in multi-clausal
sentences shows that case plays an important role in the interpretation of zibun-binding.

While case does not play as significant a role in zibun-zisin and kare/kanozyo-zisin,
which is as expected, the data show that both L2 groups accept LD binding of zibun-zisin and
significantly reject LD binding of kare/kanozyo-zisin. The patterns from kare/kanozyo-zisin are
not surprising, given that similar patterns exist in their L1. However, LD binding of zibun-zisin is
an indication of successful acquisition of the properties of zibun-zisin, as such behavior cannot
be explained for by L1 transfer as caki-casin (the Korean counterpart of zibun-zisin has a local
binding preference), and no such equivalent form exists in Chinese. This indicates the
availability of UG in L2 binding and resetting parameters to an appropriate setting to permit LD
binding of zibun-zisin.

Further evidence of UG can be found in the predicate data (see Table 37 for the results by
predicate). While there are a number of similar patterns between the L2 learners and L1 speakers

(e.g., miseta (lit. showed) and semeta/hihansita (blamed/criticized)), the VP zihusiteiru (lit.
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believed) shows a clear local binding bias regardless of reflexive type, as the majority of both L1
Korean and L1 Chinese participants reject LD-bound sentences with zihusiteiru. These binding
behaviors, along with the evidence from case-marked zibun, further buttress the availability of
UG in L2 binding of Japanese, because it is virtually unlikely that throughout the course of
language acquisition L2 learners were instructed that 1) certain case-marked reflexives should
lead to either local or LD co-reference, and 2) a sentence that contains a reflexive and the VP
zihusiteiru can only take a local antecedent and cannot refer to the LD antecedent. Such an
understanding of only permitting local co-reference when the predicate is zihusiteiru, or
demonstrating binding patterns based on case marking that resembles the L1 data cannot be
accounted for by Shallow Structure or Fundamental Difference approaches. Thus, the
observation from the L2 data in multi-clausal sentences indicate that both L1 Korean and L1
Chinese groups demonstrate successful acquisition zibun-zisin, and kare/kanozyo-zisin, but
perhaps not zibun as the mono-clausal sentence results indicate otherwise.

In the mono-clausal sentences, both L2 groups show binding patterns with zibun-zisin
and kare/kanozyo-zisin which closely emulate the L1 Japanese results; however, the results from
zibun do not. While they correctly accept the majority of subject-bound sentences with zibun,
they significantly reject object-bound sentences with zibun, thus showing little evidence of
accepting such sentences. Within the 36 object-bound mono-clausal sentences presented to the
L1 Koreans, they only accept 6 (16.7% as a group) of these sentences, and within the 80
presented to L1 Chinese, they only accept 14 (17.5% as a group) of these sentences (recall that
L1 Japanese accept 44.8% of object-bound mono-clausal sentences with zibun). Scrambling also
did not affect their interpretation with zibun, as they show a substantial bias for subject binding

in all sentence types.
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As mentioned above, this is a critical gap in the acquisition of Japanese reflexives that the
L2 learners fail to capture. The implication is that they have yet to successfully acquire zibun as a
logophor, and consequently, the overall results show that L2 learners of Japanese treat both zibun
and zibun-zisin similarly. This is evinced by both L2 learner groups accepting both local and LD
binding of zibun and zibun-zisin, but reject object binding with these two reflexives. In other
words, the evidence suggests that both L2 learner groups transferred their L1 binding parameters
for zibun from ziji (Chinese) and caki (Korean). These behavioral patterns of treating both zibun
and zibun-zisin similarly also appear in the SPR data, which will be discussed in Section 9.2
below.

Thus, the overall data show that while L2 learners are able to acquire the correct syntactic
properties of zibun-zisin, they also display L1-L2 transfer effects in binding of zibun.
Nonetheless, the data also show evidence of L2 learners using case information as cues for local
and LD binding interpretations, an important indication of L2 learners deploying similar
sentence processing mechanisms as L1 speakers. Finally, as alluded to earlier, scrambled
structures also seem to have an effect in the interpretation, especially with kare/kanozyo-zisin.
The following section takes a closer look the effect of scrambling in L2 Japanese before

discussing the data from the SPR task and picture description task.

9.1.1 Scrambling effects in L2 Japanese

To recap, both L2 learner groups significantly accept more subject-bound sentences with zibun,
zibun-zisin, and kare/kanozyo-zisin than object-bound, but they show a good amount of evidence
that they also accept object-bound kare/kanozyo-zisin (52.8% for L1 Korean, 42.8% with L1
Chinese). However, within sentences with kare/kanozyo-zisin, scrambling appears to play a role
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in the interpretation object binding. The scrambled sentence types are shown in (49) for review,

this time with kare-zisin:

49. Type A
Taro-wa Keiji-ni zibun-no syasin-o miseta.
Taro-TOP Keiji-DAT self-GEN photograph-Acc  showed
Type B
Taro-wa zibun-no syasin-o Keiji-ni miseta.
Taro-TOP self-GEN photograph-AcCc  Keiji-DAT showed
Type C
Keiji-ni Taro-wa zibun-no syasin-o miseta.
Keiji-DAT Taro-TOP self-GEN photograph-Acc  showed
Type D
Keiji-ni zibun-no syasin-o Taro-wa miseta.
Keiji-DAT self-GEN photograph-AcC ~ Taro-TOP showed.

Recall that scrambling also played a role with the L1 Japanese, who accepted more
object-bound sentences in Type A and Type D (when the object DP appeared directly before
kare/kanozyo-zisin), but rejected more object-bound sentences in Type B and Type D (when the
subject DP appeared before kare/kanozyo-zisin). Within the L2 learner groups, they accept both
subject and object antecedents in Type A, Type C, and Type D (L1 Koreans accept 75.0%
subject- and 66.7% object-bound sentences for Type A, 100% subject and 55.6% object for Type
C, and 62.5% subject and 66.7% object for Type D; L1 Chinese accept 64.0% subject and 60.0%
object-bound sentences for Type A, 80.0% subject and 56.0% object for Type C, and 61.9% and

52.6% for Type D). However, in Type B, where the object DP appears after kare/kanozyo-zisin,
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L1 Korean accept 100% of the subject-bound sentences, but only 22.0% of the object-bound
sentences. The L1 Chinese also sho similar patterns, as they accept 73.7% of the subject-bound
sentence, but only 9.5% of the object-bound ones (L1 Japanese accept 87.0% of the subject-
bound sentences and 44.0% of the object-bound one for Type B). These results clearly show that
both L1 speakers and L2 learners process “Taro-wa kare-zisin-no syasin-o...” and “Hanako-wa
kanozyo-zisin-no syasin-o0...” as a single entity and do not consider a potential DP that may
appear later in the clause as a potential antecedent of kare/kanozyo-zisin. Thus, the position of
where the reflexive and DPs, especially the object DPs, are located in the clause have a major
impact in processing, and that L2 learners of Japanese also incrementally process DPs and
establish co-reference among them before the VP is processed. If the reading profiles from the
L2 data are able to demonstrate these behaviors, the data will serve as crucial evidence that L2

learners of Japanese utilize parsing strategies that L1 speakers deploy.

9.1.2 Summary of the L2 truth-value judgment task

In answering the research questions set for Study 2, L2 learners of Japanese show binding
patterns that are representative of how L1 speakers bind zibun-zisin, and kare/kanozyo-zisin. In
addition, the current data indicate that L1 background does not play a role in the acquisition of
L2 binding, as both L1 Korean and L1 Chinese learners of L2 Japanese exhibit similar binding
patterns across all Japanese reflexives. the data also show that as a whole the L2 learners are
more accurate with LD binding as opposed to local (cf. Yoshimura et al., 2012, 2013) and L2
learners do not demonstrate any particular difficulties in acquiring LD binding in Japanese, given
their response rates were similar to the L1 data. Thus, the current results show that L2 learners
are able to demonstrate similar binding patterns as L1 speakers, use case and the predicate as
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cues in resolving ambiguity in reflexive-antecedent binding, and abilities to incremental process
DPs, as shown in how they process scrambled sentence structures. However, the lack of object
binding of zibun in the data show that L2 learners have yet to acquire zibun as a logophor and

still treat it as a subject oriented reflexive that permits both local and LD binding.

9.2 SPRTASK

The SPR task was designed with the objective of examining how L2 learners of Japanese process
zibun, zibun-zisin, and kare/kanozyo-zisin and whether they are able to demonstrate similar
processing strategies as L1 speakers of Japanese. Though the results only include L1 Chinese
learners of L2 Japanese, the results serve as a preliminary analysis for future research within this
domain.

Recall that in the L1 data, L1 Japanese speakers demonstrate specific processing patterns
based on the sentence type. In multi-clausal sentences, L1 Japanese process zibun and zibun-zisin
similarly in local binding situations, but zibun-zisin and kare/kanozyo-zisin similarly in LD
binding situations. In subject binding of mono-clausal sentences, they treat zibun and zibun-zisin

similarly, but zibun-zisin and kare/kanozyo-zisin similarly in object binding.

9.2.1 L2 reading profiles of multi-clausal sentences

First, let us examine the reading profiles from multi-clausal sentences. The data show that the L1
Chinese group exhibit increased reading times in the critical regions of almost all sentences with

kare/kanozyo-zisin, as well as sustained increased reading times in over half of the same
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sentences. In turn, there are very few critical region effects with zibun and zibun-zisin. This
suggests that L1 Chinese process kare/kanozyo-zisin differently from zibun and zibun-zisin
during the parse, which is exactly what was found in the L1 Japanese data. However, there are
also some differences in how L1 Chinese process local and LD binding of zibun and zibun-zisin.
In local-bound sentences with zibun, the reading profiles show no critical region effects but some
increased reading times occur in the spillover regions. The exact opposite pattern occurs in LD-
bound sentences with zibun, as there are more critical region effects but only two instances of
increased reading times in the wrap-up region. However, because increased reading times in the
sentence with the VP zihusiteiru occurs in all sentences, and not just LD-bound zibun, main
effects in this particular instance is not a representative example with LD binding of zibun. Thus,
the overall patterns indicate that the majority of main effects occur in the spillover region of
local-bound sentences with zibun, but in the critical region of LD-bound sentences with zibun.
While there are some similar patterns found in sentences with zibun-zisin, the overall
reading profiles show fewer instances of increased reading times in sentences with zibun-zisin
compared to zibun. This is rather surprising for number or reasons. First, the reading profiles
from L1 Japanese showed that polymorphemic reflexives, zibun-zisin included, induce more
critical region effects than monomorphemic. It would be logical to expect this to occur with L2
learners as well, yet L1 Chinese show almost no difficulties in parsing sentences with zibun-
zisin. Second, Chinese does not have an equivalent form of zibun-zisin in their L1 (recall that the
system of Chinese reflexives includes only ziji (which is often referred to as the equivalent of
zibun) and taziji (a gender neutral counterpart of kare/kanozyo-zisin)), which would suggest that
they would be less familiar with zibun-zisin over the other reflexive forms in Japanese. Even if

they were able to acquire zibun-zisin over the course of L2 acquisition, they would have likely
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created a new lexical category for zibun-zisin to distinguish itself from zibun, as L2 learners
generally assign one meaning to one form in acquisition (Sugaya & Shirai, 2007). However, the
results from the truth-value judgment task show that L1 Chinese interpret zibun and zibun-zisin
similarly, as they accept local and LD binding with both reflexives. In this case, the logical
assumption would be that they process zibun faster than zibun-zisin, as it is a sSimplex morpheme,
and zibun is, reportedly, the most representative and frequent reflexive form in Japanese
(Aikawa, 2002; Ying, 1999).%° Nevertheless, the exact opposite pattern occurs in the L2 reading
profiles, and we are left wondering how the L1 Chinese learners acquired zibun-zisin and the LD
binding patterns of zibun-zisin that were previously unknown in the literature.

Finally, as mentioned above, L1 Chinese demonstrate a number of processing
breakdowns with kare/kanozyo-zisin. The L1 Chinese exhibit slowdown in the critical regions of
all LD-bound sentences and also in all but two local-bound sentences. As the L1 reading profiles
also showed similar processing difficulties with kare/kanozyo-zisin, in consolidating the L1 and
L2 data, the results clearly suggest that kare/kanozyo-zisin induces a great amount of processing
problems no matter who the Japanese speaker is.

Overall, the reading profiles from multi-clausal sentences suggest that L1 Chinese
learners of L2 Japanese treat zibun and zibun-zisin similarly in both local and LD binding, but
have difficulty in processing sentences with kare/kanozyo-zisin. While there are some differences
in how L1 Chinese process reflexivity in Japanese, the current results indicate that L1 Chinese

are able to show retrieval and processing strategies that emulate L1 processing, especially in

% In general, high frequency words are generally accessed faster than low frequency ones (e.g.,

Balota & Chumbley, 1984; Forster, 1976),

200



sentences with zibun and local-binding of zibun-zisin. Furthermore, processing breakdowns at
the critical regions of kare/kanozyo-zisin does not indicate that L1 Chinese process ambiguity at
shallower levels — L1 Japanese demonstrated similar processing problems with kare/kanozyo-
zisin. As mentioned earlier, L2 processing is not going to always be the same as L1 processing,
but minor differences in how zibun-zisin is processed among L1 speakers and L2 learners should
not be an indication of fundamentally different processing (Dekydtspotter, Schwartz, & Sprouse.

2006).

9.2.2 L2 reading profiles of mono-clausal sentences

While the results from multi-clausal sentences show that L1 Chinese show similarities in
processing zibun and zibun-zisin, but not kare/kanozyo-zisin, the data from mono-clausal
sentences suggest otherwise.

To review, the data from L1 Japanese showed processing similarities between zibun and
zibun-zisin in subject binding, but similar processing behavior between zibun-zisin and
kare/kanozyo-zisin in object binding. The reading profiles from L1 Chinese, however, do not
display any of these patterns, as they process zibun-zisin and kare/kanozyo-zisin, but not zibun,
similarly in subject-bound sentences, and exhibit a substantial amount of processing breakdowns
in all object-bound sentences regardless of reflexive type.

First, let us examine the sentences with subject binding. The reading profiles show that
the L1 Chinese actually demonstrate the exact same processing patterns for zibun as the L1
Japanese. They do not exhibit any considerable increased reading times in all sentences, both
standard and scrambled, except in Type D, for which they slowed down in the wrap up region
(region 4). This is exactly the same region where L1 Japanese also displayed a spike in reading
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times. Thus, it appears that non-canonical positioning of the subject DP plays a crucial role in
processing Japanese. While word orders are flexible and scrambling is widespread, late arrival of
the subject DP causes reanalysis for both L1 speakers and L2 learners. Nonetheless, such
processing patterns show that the L1 Chinese participants are able to show similar processing
strategies for subject-binding of zibun.

However, the remaining results from subject-bound mono-clausal sentences show more
processing breakdowns in sentences with both zibun-zisin and kare/kanozyo-zisin. While the
results from the truth-value judgment task show that the L1 Chinese correctly bind zibun-zisin
and kare/kanozyo-zisin with the subject (recall that all sentence types had an accuracy score of
60% or better in all sentence types), they exhibit a number of increased reading times in several
regions in sentences with zibun-zisin. While they processed Type A (standard word order)
without delay, the L1 Chinese display a number of processing breakdowns in the critical and
wrap-up regions in Type B, Type C, and Type D (scrambled word orders). This shows that L1
Chinese have difficulty in processing non-canonical word orders in Japanese when the sentences
involve a polymorphemic reflexive. Similar processing breakdowns occur with kare/kanozyo-
zisin as well, but notice that the initial spikes in reading times with kare/kanozyo-zisin always
occur at the critical region. Overall, the reading profiles from subject-bound mono-clausal
sentences show that while L1 Chinese are able to process monomorphemic reflexives without
delay, they have difficulty in processing polymorphemic reflexives.

On the other hand, L1 Chinese display processing breakdowns in almost all object-bound
mono-clausal sentences, regardless of reflexive or sentence type. In sentences with zibun and
zibun-zisin, they exhibit increased reading times that sporadically occur across a number of

regions, from the critical through the wrap-up regions, without any discernable patterns.
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Although increased times also occur in all sentences with kare/kanozyo-zisin, the initial spike in
reading times again all happen at the critical regions, as was the case in subject-bound sentences
with kare/kanozyo-zisin.

Thus, the overall reading profiles from mono-clausal sentences show a great amount of
variability, as increased reading times are spread across various segments in all sentences, with
exception to subject binding of zibun that showed the least amount of processing breakdowns.
What is to make of the remaining mono-clausal sentences? First, the clearest patterns lie with
kare/kanozyo-zisin. In both subject- and object-bound sentences, L1 Chinese always exhibit
substantial slowdown only at the critical region in all sentences with kare/kanozyo-zisin
(standard or scrambled). Further, they demonstrate the same effects in the majority of multi-
clausal sentences in both local and LD binding. These patterns were also found in the L1
Japanese data, in which the L1 Japanese demonstrated increased reading times only at the critical
regions in both multi- and mono-clausal sentences kare/kanozyo-zisin. Therefore, the data show
that while L1 Chinese are subject to similar processing breakdowns as L1 Japanese, in doing so
they demonstrate similar processing strategies with kare/kanozyo-zisin as their L1 speaking
counterparts. Any shallower levels of processing would have likely induced more processing
breakdowns during the parse, which did not happen with the L1 Chinese learners of L2 Japanese.

However, the remaining data from mono-clausal sentences with zibun and zibun-zisin are
not as straightforward as kare/kanozyo-zisin. What can be taken from the reading profiles is that
they treat object-bound sentences with zibun and zibun-zisin similarly. Given how they accept
both LD binding and reject object binding of zibun and zibun-zisin, the data suggest that the L1
Chinese interpret both zibun and zibun-zisin as the same reflexive type instead of distinguishing

zibun as a logophor.
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Nonetheless, the question remains as to why L1 Chinese face more difficulty in
processing sentences that are structurally less ambiguous than those that induce more ambiguity
(i.e., mono-clausal vs. multi-clausal)? The most plausible explanation for this is, as mentioned
earlier, that more possible interpretations of an ambiguous sentence makes reanalysis easier than
sentences with less ambiguity and more information. This is because if alternative possibilities
are likely to be inaccurate, reanalysis becomes more laborious (Inoue & Fodor, 1995). In object-
bound mono-clausal sentences, the results from the truth-value judgment task show that L1
Chinese interpret sentences with zibun and zibun-zisin as having only one possibility and
consistently reject object binding with both reflexives. Therefore, the appearance of a subject
oriented anaphor in object-bound sentences causes processing breakdowns, as the L1 Chinese
participants were probably expecting a reflexive that can bind with an object to appear instead of
an anaphor. Such processing behaviors and interpretations of zibun and zibun-zisin also show
that the L1 Chinese participants for this study did not completely reset their binding parameters
to the appropriate settings for Japanese. Thus, while the results from the truth-value judgment
task seem to show that the L1 Chinese successfully acquired LD binding of zibun-zisin, the
reading profiles confirm that they do not always demonstrate a distinction between zibun and
zibun-zisin during processing, which indicates that the L1 Chinese participants for this study

have yet to acquire zibun as a logophor.

9.3 PICTURE DESCRIPTION TASK

The overall L2 results from the picture description task show a number of similarities not only

between the L2 learners but also to the L1 Japanese. In total, both L1 Korean and L1 Chinese

204



learners of L2 Japanese use zibun the most, followed by kare/kanozyo-zisin, and zibun-zisin. The
gap between zibun and zibun-zisin is not very surprising, given that previous research in Korean
has shown that caki is used more frequently than caki-casin, and there is not an equivalent zibun-
zisin form in Chinese. However, the frequent usage of kare/kanozyo-zisin is surprising, given the
previous research on kare/kanozyo-zisin stated, as mentioned earlier, that these forms are not
frequently used. These reflexive forms, as mentioned earlier, are not taught explicitly in language
courses. This omission means that the L2 learners would have acquired the uses of kare/kanozyo-
zisin through the input in their natural learning environment. Given that other L1 Japanese
speakers also use kare/kanozyo-zisin at a highly frequent rate based on the picture description
task, it is plausible that the L2 learners of Japanese acquired these forms from the environment
they were immersed in Osaka and Tokyo.

In examining these results in detail by picture types, the L2 learners show some variance
between the two learner groups. First, in Picture A (object binding) and Picture B (subject
binding), the L1 Korean speakers use zibun the most for Picture A and both zibun and kanozyo-
zisin at the same rates for Picture B. The L1 Chinese use kanozyo-zisin the most for Picture A
and both zibun and zibun-zisin at almost equal rates for Picture B. These patterns are rather
surprising because object reference with caki in Korean is blocked for the same reasons that
zibun was thought to be, but also because the majority of L1 Koreans rejected object-bound
sentences with zibun from the interpretation task. The L1 Chinese also show evidence that they
bind zibun with the object as it was the second most used reflexive for Picture A, but the
majority of them also rejected object-bound sentences with zibun. Therefore, the results from the
truth-value judgment task and picture description task for mono-clausal sentences do not quite

match. In interpretation, L1 Korean and L1 Chinese both reject object reference of zibun;
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however, they use zibun more freely to refer to the subject or object in production. One argument
could be the availability of using any reflexive during the picture description task led some of the
participants to use the simplex morpheme over the complex morpheme; however, if that were the
case, it still does not explain why they would not treat zibun similarly in the truth-value judgment
task.>®

In turn, the remaining pictures that require selecting reflexives for local and LD binding
situations show very similar results between the L2 learner groups and L1 speakers. While some
of the frequencies and percentages may vary, the overall patterns show that L2 learner groups
use a variety of reflexives for local binding descriptions, and show a clear preference for zibun in
LD binding. In the pictures that require local binding, both L1 Koreans and L1 Chinese use all
three reflexives for Picture C and Picture E, except the L1 Koreans, who do not use zibun at all
for Picture E, and selection zibun was the lowest out of the three in Picture C. In the LD binding
pictures, both L1 Koreans and L1 Chinese select zibun substantially more than the other two
reflexives in Picture D and Picture F.

These patterns further show that L1 Koreans and L1 Chinese have a LD binding
preference for zibun, which, especially for the Koreans, is a direct result of L1 transfer. In
Korean, caki is the preferred reflexive for LD binding and caki-casin for local. The patterns that
the L1 Koreans exhibit in local and LD binding directly resembles how they would use the two
reflexives in their L1. However, the L1 Koreans also demonstrate binding zibun with the object,

which cannot be explained by L1 transfer of caki. Given that the overall study only included 18

% perhaps the use of zibun in the production task indicates incipient acquisition whereas the

interpretation task is a more accurate reflection of their grammatical competence.
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L1 Koran participants, as opposed to 40 L1 Chinese, testing with more L1 Koreans would be
necessary to obtain a clearer understanding of how L1 Koreans interpret and use zibun.

Similar arguments can be made for L1 Chinese as well. While they exhibit more
similarities to L1 Japanese than the L1 Korean learner group did in the picture description task,
there is still a disconnect between interpretation and production. Perhaps the limited number of
subject- and object-bound sentences also influenced their selection of reflexives, and future
research should explore more samples of mono-clausal sentences in free-production tasks.
Nonetheless, the L1 Chinese at least demonstrated abilities to use zibun for object reference and
zibun-zisin for LD binding (more so in Picture F than Picture D), which suggests that, at least in
production, that they were able that they were able acquire the correct binding properties of zibun
and zibun-zisin.

However, both L2 learner groups, as mentioned earlier, show evidence of using
kare/kanozyo-zisin in LD binding descriptions in Picture D and Picture F. Recall that both L1
Koreans and L1 Chinese significantly reject LD binding of kare/kanozyo-zisin and had lower
acceptance rates than the L1 Japanese group did. This would lead us to assume that they would
also select other reflexives over kare/kanozyo-zisin in LD binding descriptions. They do in terms
of difference in percentages; however, the data indicates that some L2 learners still have yet to
grasp the correct binding properties of kare/kanozyo-zisin, at least in multi-clausal sentences.
This does not seem to be the case, though, for mono-clausal sentences, as they use these forms
legally in subject and object binding descriptions. Thus, the L2 learners demonstrate that while
they may have an understanding of the correct binding properties of kare/kanozyo-zisin in
interpretation, they only show a partial understanding of its constraints in production, particularly

in multi-clausal sentences, for which they permit LD binding of kare/kanozyo-zisin.

207



94 SUMMARY OF L2 ACQUISITION OF REFLEXIVES

The current data shows that L2 learners are able to acquire some of the binding properties of
Japanese reflexives, but crucially fail at acquiring zibun as a logophor. This should not be
considered as the L2 learners failing to acquire binding in Japanese as a whole, as they were able
to correctly interpret LD binding of zibun-zisin. However, this still raises the question of how L2
learners acquired this particular property in Japanese. While one plausible explanation, as
mentioned earlier, is the availability of UG in SLA, as the data indicate that the L1 Koreans and
L1 Chinese were able to reset their binding parameters to the appropriate setting in Japanese for
some reflexives, but not all. However, there are other possibilities to consider. One is that the L2
learners were fairly advanced in their proficiency of Japanese, to the point where they are able to
take regular university-level courses in Japanese. Thus, their understanding of Japanese can be
considered to be much more advanced than the traditional classroom student’s. In addition, the
L2 learners were all recruited from environments where they are immersed in the target language
environment. It is not surprising to find that L2 learners who are in input-rich environments are
able to produce the target language in ways that L1 speakers do (see also Li & Shirai, 2015;
Pliatsikas & Marinis, 2013). This would explain why L2 learners were able to demonstrate usage
of some of the newly discovered properties of zibun-zisin without formal input of the grammar
(to my knowledge, zibun, zibun-zisin, and kare/kanozyo-zisin are not explicitly taught as a
grammatical structure in any L2 Japanese language course. Because they are not taught, it is also
unlikely that teaching materials contain very much input). Partially successful acquisition of
reflexives supports a good number of previous studies that have also found that L2 learners were
able to acquire some, but not all, of the binding properties of the target language. Overall, this

study on L2 acquisition of Japanese reflexives shows that testing of all reflexive forms, and not
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just zibun, is necessary to attain a clearer understanding of how L2 learners of Japanese interpret,

process, and use zibun, zibun-zisin, and kare/kanozyo-zisin.
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10.0 CONCLUSION

This dissertation investigated how L1 speakers of Japanese interpret, process, and use Japanese
reflexives by examining zibun, zibun-zisin, and kare/kanozyo-zisin, and how learners acquire
these properties as an L2. This dissertation was distinct from previous studies of Japanese
reflexives for a number of reasons. First, experimental research on zibun-zisin and kare/kanozyo-
zisin had not been conducted extensively in the field. This study provides important empirical
data in how L1 Japanese interpret and process these reflexives in multiple sentences types. Such
studies remain even more sparse in the L2 domain. Second, the roles of case and the predicate in
reflexive antecedent binding were explored as previous analysis of zibun showed that L1
Japanese generally accept both local and LD binding at similar rates, yet certain constructions,
such as zibun-ga (self-NOM) and zibun-ni (self-DAT) require different predicates, which lead to
different binding interpretations. Third, scrambling of sentences with anaphoric elements was
examined in mono-clausal sentences. The idea was based on the notion that if non-canonical
word orders were derived from transformation, scrambling of DPs would lead to increased
ambiguity. Finally, this dissertation proposed a working hypothesis for sentence processing in
Japanese that suggested that syntactic structures are incrementally constructed upon processing
case-marked DPs, theta roles are simultaneously licensed upon processing case, and if necessary,
DPs are accessible and covertly retrievable at any point of the parse to satisfy the argument

structure of the verb.
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The L1 study revealed that a major syntactic shift in the properties ascribed to Japanese
reflexives has taken place. In the truth-value judgment task, the results showed that L1 Japanese
bind zibun to any local or LD antecedent, subject or object, zibun-zisin to any subject antecedent,
local or LD, and kare/kanozyo-zisin to only local subject or object antecedents. The SPR data
confirmed the interpretation results, showed that L1 Japanese treated zibun as a logophor, zibun-
zisin as a subject-oriented reflexive that permits LD binding, and kare/kanozyo-zisin as a locally-
bound reflexive that permits subject and object binding. These patterns were further confirmed in
the picture description task, where they demonstrated similar selection of reflexives in
production according to these newly uncovered properties. While previous research has noted
that object-binding is possible in Japanese, LD binding of zibun-zisin has not been discussed and
no previous study, to my knowledge, has reported such robust results on the complete system of
Japanese reflexives. Table 52 summarizes the new properties of zibun, zibun-zisin, and

kare/kanozyo-zisin that were found from the studies conducted in this dissertation.

Table 52. Summary of the new properties of Japanese reflexives based on the L1 results

Ontological category Zibun Zibun-zisin Kare/kanozyo-zisin
Local binding Yes Yes Yes

LD binding Yes Yes No
Subject binding Yes Yes Yes

Object binding Yes No Yes

Subject-oriented Locally-bound
New categorization Logophor
reflexive reflexive

In terms of some of the more detailed results, case played an influential role in reflexive

antecedent binding, as evidenced in the local and LD binding patterns based on case-marked
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zibun. The data also provided more evidence that the certain predicates that had not been
previously described play a role in binding. In the SPR study, the participants demonstrated
processing patterns that support the previous literature that L1 Japanese speakers deploy an
incremental processing mechanism in parsing Japanese. Furthermore, the current data, such as
those from local-bound sentences with zibun and zibun-zisin, provide evidence for the working
CIA processing hypothesis, as the reading profiles show that L1 Japanese demonstrate slowdown
in the parse where we predicted they would. Finally, the results also showed that certain non-
canonical word orders of DPs induce processing breakdowns, particularly when the subject DP
appears toward the end of the clause rather than the beginning, which support that non-canonical
word orders in Japanese are derived from transformation.

In the L2 results, the L1 Korean and L1 Chinese learners of L2 Japanese participants
demonstrated similar processing patterns of zibun, zibun-zisin, and kare/kanozyo-zisin as the L1
Japanese speakers for the most part. However, they were unsuccessful in acquiring object
binding of zibun, and further analysis of the SPR reading profiles confirmed that they treated
zibun and zibun-zisin similarly, which indicates they do not distinguish zibun and zibun-zisin
from one another. In other words, they failed to acquire zibun as a logophor, and treat both zibun
and zibun-zisin as subject-oriented reflexives. While this is a critical part of the acquisition of
Japanese reflexives that both L2 learner groups missed, they still showed evidence that they were
successful in acquiring LD binding of zibun-zisin, which is surprising given that Koreans prefer
local binding of caki-casin (the Korean equivalent of zibun-zisin) and no such equivalent form
exists in Chinese. Thus, these results show that the L2 leaners were partially successful in
acquiring the system of Japanese reflexives, and in particular, a successful understanding of LD

binding of zibun-zisin indicates that the L2 learners were able to partially reset their binding
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parameters to some appropriate settings. The restriction of zibun for the learners as an anaphor
rather than the more general logophor is interesting from an acquisition point of view, because
evidence for its use as a logophor should be available from positive evidence in the input. The
production task suggests that this process may be at an early stage. The resistance of the Chinese
and Korean learners to the status of zibun as a logophor could be due to the fact that it is related
to strict structural computation in the L1s. Table 53 summarizes the L2 results and their
acquisition of zibun, zibun-zisin, and kare/kanozyo-zisin as a group. “Yes” indicates that they
were successful in acquisition and showed similar binding patterns as the L1 speakers, and “no”
indicates that they were unsuccessful in that particular property. As indicated in the table by an

asterisk, the only property that the L2 learners failed to acquire was object binding of zibun.

Table 53. Summary of L2 acquisition of zibun, zibun-zisin, and kare/kanozyo-zisin

Ontological category Zibun Zibun-zisin Kare/kanozyo-zisin
Local binding Yes Yes Yes
LD binding Yes Yes Yes
Subject binding Yes Yes Yes
Object binding No* Yes Yes

In the more detailed results, case played an important role in the identification of local or
LD antecedents in the L2 data as well. Both L1 Koreans and L1 Chinese participants showed
similar binding patterns based on case-marked zibun, and for the most part showed similar
patterns across case-marked zibun-zisin and kare/kanozyo-zisin. Further, they also showed
similar binding patterns based on the predicate, particularly with the VP zihusiteiru (lit. believed)
for which they all rejected LD-bound sentences with this predicate. Both learner groups also

showed similar processing effects in sentences where the subject DP was in a displaced non-
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canonical position. These results, which arguably were not as a result from direct input of the
language, provides evidence of the availability of UG is L2 acquisition of reflexives.

There were several limitations of this study to consider that have implications for future
research. First, the L2 learner profiles were limited to L1 Korean and L1 Chinese, and the L1
Korean group was particularly smaller than the other two groups of the study. Additional data
would be necessary to further justify the current results found from the L1 Korean participants.
Furthermore, in order to have a better understanding of how L2 learners acquire Japanese
reflexives, future research should consider expanding the scope of the L2 learner groups to other
typologically unrelated L1 groups, such as English, French, German, Russian, etc. Such cross-
linguistic analysis is pertinent and essential for syntactic research to further our understanding of
language acquisition.

Second, all L1 Japanese participants were recruited from universities in the Osaka region.
While some university students came from other parts of Japan, 81.25% of the participants came
from the Kansai region (where Osaka is located). As alluded to earlier, certain dialects in Japan
have different perceptions and uses of zibun, and this is particularly true for the Kansai dialect.
For example, they use zibun as a first, second, and third person pronoun, something that is not
generally found in ‘Standard Japanese’ which prescribes zibun only to be used in the third person
(i.e., speakers of standard Japanese generally do not refer to themselves as zibun instead of
watasi (lit. “I”’) or anata (lit. “you). Future research should consider running similar studies with
L1 Japanese speakers from other regions of Japan. These may include speakers of standard
Japanese (e.g., Tokyo), but it may be beneficial to also explore other regions of Japan that have
speakers of other Japanese dialects, such as Kyushu (the southwest island), Tohoku (northeastern

region of Japan), and Hokkaido (the northern island). Having a data set from a diverse range of
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native Japanese speakers would provide an even more comprehensive view of reflexivity in
Japanese.

Third, in terms of the stimuli, there were only two predicates examined per case-marked
reflexive in the multi-clausal sentence set, and only one sentence scrambled into four sentence
types in the mono-clausal sentence set. The number of predicates and sentence types were
limited given that this dissertation was exploring four different reflexives, and it would have
been unreasonable to ask participants to take a longer task than the current one. However, as the
results revealed that zibun, zibun-zisin, and kare/kanozyo-zisin have different binding patterns,
and also considering the newly found properties of zibun and zibun-zisin, future research will do
well by further examining these reflexives with other predicates and structures. The role of case
in reflexive-antecedent binding should also be continued to be examined in future research.

Fourth, the psycholinguistic method of research used for the experiments of this study
was a SPR task. While this method of research remains relevant and important in the field of
sentence processing, newer methodology, such as real world eye-tracking and EEG, have the
potential of providing additional information to how L1 speakers and L2 learners process
ambiguity (e.g., Runner & Head, 2014). While the current study adopted SPR methodology for
its practicality, mobility, and cost-effectiveness, future research examining Japanese reflexives
would do well in using a diverse range of research tools.

Overall, this dissertation demonstrated that specific co-reference patterns occur based on
a number of syntactic factors that were previously uncovered in the literature, and revealed a
major syntactic shift in the system of Japanese reflexives. The results from the studies conducted
in this dissertation has demonstrated the importance of conducting data analysis of behavioral

tasks in order to understand how L1 speakers and L2 learners of Japanese interpret and use
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reflexives, rather than assuming the binding properties of Japanese reflexives and forcing
theoretical conditions onto the language. Nonetheless, incorporating formal theories as a
foundation to inform research is necessary in order to discover patterns that may not be evident
from surface data alone. Such analyses at a fine-grain size that included the role of case and the
predicate in local and LD binding, and the role of scrambling in subject and object binding, has
added to knowledge in this field by demonstrating different local and LD binding patterns based
on case-marked reflexives, and the effects of scrambling and non-canonical word orders in
subject and object co-reference interpretations. Finally, this dissertation also showed that an
investigation of all reflexive types, and not just zibun, is crucial in order provide a
comprehensive understanding of how L1 Japanese interpret and process reflexivity, and how
learners of Japanese acquire these properties as an L2. Such an investigation has led to a crucial
discovery of that informs the field of the new binding properties of zibun, zibun-zisin, and

kare/kanozyo-zisin.

216



APPENDIX A

TRUTH-VALUE JUDGMENT TASK STIMULI

The following stories and statements were used in the truth value judgment task. The English
translations, phonetic transcriptions, and Romanization are only made available here and were
not provided to the participants. Sentence commenting on the stories appear below. Stories for
local binding appear first and marked with an “A” after numbering (e.g., 1A), and stories for LD

binding are marked with a “B.” The sentences for zibun and zibun-zisin are combined for brevity.

1A. Hanako was taking selfies with her camera. The next day, she met her friend Reiko and

showed her the photographs. Taro found out and told his friends about it.

EFITERY OBEEEZHR-7-, BH, EFEKEOER TIZE- T, Ko EEHEE R,
KERIZZENZBNT, 2O EICOWTREEFE LT,

1B. Taro is a photographer doing a photoshoot for Hanako. The next day, she picked up the

prints and showed her boyfriend Keiji. Taro told his roommate about this later that day.
BEZOKEIIEFOGEERY Z LT\, BH, {EFIIEEZRDIAT> T, KD

EFNCRET-, FOH%. KEBIFIL—LAA—RIZDOZ LIZHOWTEELT,
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Taro said Hanako showed photographs that self took to Reiko.

=59 E 7 Z . LSA LEALLA . & 'b_f\fb/u nwn
RERIE AEF-23 ERAVAERANEE= g koo HERE%Y b e
e Ele)

Taro-wa Hanako-ga zibun/zibun-zisin-ga totta syasin-o Reiko-ni
miseta-to itta

Taro-TOP Hanako-NOM  self-NOM took photograph-AcC Reiko-DAT

showed-COMP  said

2A. Keiko is a narcissist and believes she is the most beautiful student at the university. Hanako

found this unattractive and told her friends about Keiko.
HAITFT NV ART, BOPKRFTFBXNLWEZEHALTWS, fEFIZZuidso &
Bk B, KZEIZEFOZ L2V TEE L7-, 2B. Keiko believes that Hanako is the

most beautiful student at the university. Hanako was flattered by this and told her parents the

compliment Keiko gave her.
BT EL DR RFT—HBEINNTEEE o7, EFI3EL2->T, BHOBIZE
FRE 2T EIZHONTEE LT,

Hanako said Keiko believes herself to be the most beautiful (admires herself).

EP Z (AN L&A / L LA WhIFA C 5 v
1% A SIESAEN  CEEROEY HAELTWD EE T,
Hanako-wa Keiko-ga  zibun/zibun-zisin-ga itiban.kireida-to zihusiteiru-to itta
Hanako-ToP Keiko-NOM self-NOM most.beautiful-comp  believes-comp  said
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3A. Hanako was taking some photographs at the park. Later, she showed her friend Reiko, but
not her boyfriend Taro. Taro was annoyed by this and his friend about this.
HEFITIRRTEEZ R To, TOEEZKEORFITITRATZ, KO KERIZ A7
MoTe, KEBIIATIZEN, KEICZDZ L2V TE LT,

3B. Taro was taking some photographs at the park and gave them to Hanako. Later that day,
Hanako showed her friend Reiko the photographs that Taro took. Taro found out about this and
told his friends.

KEBIFARTEHEEZRYD , (b FICGEZH T, £O%., {EFITREBRoTZEEL K
EOER IR, KENXZDZ E&2m0 | KEICEE LT,

Taro said Hanako showed photographs that self took to Reiko.

>

LA &

-

2L

>
2
)
<

=59 137z Cs5A L&
N

PN E: e BIEREHD ot HHE BT
%ﬂéfc & %O o

Taro-wa Hanako-ga zibun/zibun-zisin-no totta syasin-o Reiko-ni
miseta-to itta

Taro-TOP Hanako-NOM  self-GEN took photograph-AcCc Reiko-DAT

showed-COMP  said

4A. Yuji and Ichiro work in the same company. Ichiro finished work early and went home.

When their supervisor asked where Ichiro went, Yuji explained that he went home.
tiEl & —BRIXE USRI Eio T g, —BNIEFEZ R BOORITK -T2, REN

—HRARE ZIAT eI & EII RIS o 7o LA LTz,
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4B. Yuji and Ichiro work in the same company. Ichiro needed to pick something up at Yuji’s

place and went to his house. When their supervisor asked where Ichiro went, Yuji explained.
thE & —BRIEE CStRIcED T D, —BRIFRIOE N LM RE L 72D | el DF
IZED AT o7z, RN E AT o Te E W T, #hENTE LT,

Yuji said Ichiro returned/went to self’s home.

P 5 L whbA9H . LsEA LEALLLA ';_\.:: ME /I«_‘_ ©w
thiE]x —BRE A3 SIEZBHED FIZ JFoTAT-oT28 & - 72,
Yuji-wa Ichiro-ga zibun/zibun-zisin-no ie-ni kaetta/itta-to itta
Yuji-ToP  Ichiro-NOM  self-GEN house-DAT  returned/went-COMP said

5A. Taro and Keiji work in the same company. Taro and his co-workers were going to order

lunch, but Keiji already ordered a bento for himself. Taro told his co-workers about this.

KRR & EmIZFE CStRICED T D, KR EFRITBREZTET L 2ARE T2, =
L O T TICADDOTEOICHFEZEL L T LE -7, KRENEFREHIZZDZ &I2on T
ah L7,

5B. Taro and Keiji work in the same company. Taro was about to order lunch, but found out

Keiji ordered a bento for him. Taro was impressed and told his other co-workers about this

during a break.
KA & EFTNLFE CSFHICED T b, KREBIZBBRZENT S L ZATE 72, EFNK
D72 S 5T TICHFYZEX LTSN ol ThunnE L < T, RfIicZoZ

EAT DWW TRRRIEES L7z,
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Taro said Keiji ordered bento for self.

=59 gwnre oo LS5A LEALCLA Rk by i w
KRBT EEIpR 31853 BT Y % HEX Lz =07,
Taro-wa Keiji-ga zibun/zibun-zisin-ni  bento-0 tyiimonsita-to itta
Taro-ToP  Keiji-NOM  self-DAT bento-AcC  ordered-comp  said

6A. Keiko went to the department store to buy an iPad for herself. She went home and showed

Yuji her new iPad. The next day, Yuji told his friends what Keiko did yesterday.

BAET/N= b TT ARy FEHGRIZH 7o, RITwbD EHEITH LWT A 23y R
RAE, BA, HENIAGEICERE TR LI Z LIC oW TE LT,

6B. Keiko went to the department store to buy an iPad for her boyfriend Yuji. She went home
and gave Yuji his new iPad. Delighted, Yuji told his friends the next day what Keiko did.
BEROMFIOTEDIIT A /8y REBEWIT /3— MIfTo72, & L THIDIF - THi
BNZT ANy REdiT e, #halldgA T, KEICEFAL TN Z LIZHOWTEILTE,

Yuji said Keiko bought an iPad for self.

P 5 C [ AAN Cs5A LEALLA . 7 N
#hEE %% FIBTREHIZ TANRY RE Holk ERe)
Yuji-wa Keiko-ga zibun/zibun-zisin-ni  aipaddo-o katta-to itta
Yuji-Top  Keiko-NOM  self-DAT iPad-Acc bought-comP  said

7A. Sato had made a big mistake at work. He was disappointed and was blaming himself.

Suzuki, his coworker, witnessed this and told his friends about this after work.
TERRIIMEE TR L CLEWY, BHIALUTHDEZE DT, REOHAITZLE A
T, D%, AEIZZDOZ LIZHOWTEE LT,
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7B. Suzuki had made a big mistake at work. His supervisor, Sato, noticed and severely criticized
him. Suzuki was disappointed and told his friends about this after work.
EARITMAEFETREML TLEY, EERRICOESIENT, BEOONT, S#RITED
AT, KEIZEDZ EEFE LT,

Suzuki said Sato blamed/criticized self.

N x k9 . LsA LEALCLA ks [0 =V w
PRI Vs S B & & B LT & =07,
Suzuki-wa  Sato-ga zibun/zibun-zisin-o semeta/hihansita-to itta
Suzuki-TOP  Sato-NOM self-Acc blamed/criticized-coMmP  said
Suzuki said Sato criticized self.

) IS=) P LA »OLCxLCLA (=] w
ARl VEREDS =R 0lia-q=R-gq L7z & =07,
Suzuki-wa  Sato-ga kare-zisin/kanozyo-zisin-o  hihansita-to itta
Suzuki-TOP ~ Sato-NOM self-Acc criticized-comMP said

Kimura said Nakata praised self.

8. Nakata was giving a speech at the student council elections. Afterwards, Nakata was proud of
his speech and was praising himself. Kimura was there and told his friends about this the next
day.

PR E BBREOREB A Lz, THITBE S OEMARUICAY . JEIZRoTz, AF
X ERT, BRHAGECZDOZ LIZOWTERLTZ,

8B. Kimura was giving a speech at the student council elections. Afterwards, Nakata was
impressed with his speech and praised him. That afternoon, Kimura told his parents that Nakata

had praised him.
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AT FREEEFOEBZ LIz, LEOPHITHEGIZL LT, He@biz, £OF
%, AFIEBICTRAED TN EZ2iE LT,

Kimura said Nakata praised self.

b 7R h 7z R LsEA LEALLCLA F ©w
AR H 723 SyIH oy B & % wi- & B0l
Kimura-wa  Nakata-ga zibun/zibun-zisin-o hometa-to itta
Kimura-ToP Nakata-NOM  self-AccC praised-COMP said
) 72 h e . ?\ﬂlib/y é\@lﬁ;lﬁbhé\ﬂbbh F N
AR H 23 WHIME B FWE %2 FDiz L ST,
Kimura-wa  Nakata-ga kare-zisin/kanozyo-zisin-o  hometa-to itta
Kimura-ToP Nakata-NOoM  self-AccC praised-COMP said

9A. (Object binding) Taro is a photographer doing a photoshoot for Hanako. After doing some

editing, he met Hanako at a café a few days later. There, he showed Hanako the photographs.
BHFEOKRBIIEFOGEEEZ Lz, BHAREL T, BABLEEE THEFICR- T2
RN T

9B. (Subject binding) Taro is a photographer and took some self-portraits of himself. After doing

some editing, he showed his girlfriend Hanako the photographs that he took.
FEEZDKMBIZEIRY OFEZR->To, BFHZMmEL T, MEZOIETFITIHR-TZEREE

w7,
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Taro showed Hanako photographs of self.

=59

KERIE

Taro-wa

Taro-ToP

=59

KEBIE

Taro-wa

Taro-ToP

X7z

EFIZ

Hanako-ni

Hanako-DAT

X7z

EFIZ

Hanako-ni

Hanako-DAT

10A. Keiji was taking photographs with his camera. The next day, he met his brother Yuji and

showed him his pictures, but not to his roommate Taro. He was annoyed by this and told his

E 7 Z

EFIZ

Hanako-ni

Hanako-DAT

BNy
SIE

S

%”
S

g

zibun/zibun-zisin -no

self-GEN
= A9

PN

Taro-wa

Taro-ToP

5

Y

%”
P

zibun/zibun-zisin-no

self-GEN

girlfriend about it.

EFIN AT CTHEE AT, B

Jb— I A — D KERIZ
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S LA
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~ A L LA
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SEYD
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Hanako-ni miseta
Hanako-DAT showed
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syasin-o miseta
photograph-AcCc  showed
=59 EA
KERIX R,
Taro-wa miseta
Taro-TOP showed
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10B. Taro is a photographer doing a photoshoot for Keiji. The next day, Keiji picked up the
photographs and showed his brother Yuji the photographs the next day. Taro found out about this

a told his girlfriend about it.
FEFZDOKMBIZEFOFERE A2 LT\, BH, EFIIFEZIRDIZIT> T, HOH
FHC AT, KERIZZ D Z Lz oW Tk LR LTz,

Taro said Keiji showed the photographs that self took to Yuji

) Fw e . mh LA . & }i(’l//v W 95 L

KEBIE EF/IN % B85 » ko7- BEE% HiET

I /L;

Re7- & 1T-o7,

Taro-wa Keiji-ga kare-zisin-ga  totta syasin-o Yuji-ni
miseta-to itta

Taro-TOP Keiji-NOM  self-NOM took photograph-ACC  Yuji-DAT

showed-COMP  said

11A. Yuji is a narcissist and believes he is the best looking student at the university. Taro found

this despicable and told his friends about Yuji.

MENT T VA BT, AOBPKETFE PS> ZDNEHAL TN D, KERIT Zudsko
EBRNE RN KEICHTEIO Z LIZHOWTER LTz,

11B. Yuji believes that Taro is the best looking guy at the university. Taro was pretty excited

about this and told his friends about the compliment Yuji gave him.
—EBIEERINE DR RFET—EFE N> VW EoT, EfdELIR->T, HHDOBIZ—

BN E 722 LT OWVWTEE LT,
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Taro said Yuji believes himself to be the best looking (admires himself).

=59 WhHiFA

W} 5 L » ro5 N
KERIE HiE] N B &H — N TN E HALTWAE o7,
Taro-wa  Yuji-ga kare-zisin-ga itiban.kakkoiito zihusiteiru-to itta
Taro-TOP  YUuji-NOM  self-NOM most.handsome-COMP  believes-coMP  said

12A. Keiji was taking some photographs at the park. Later, he showed one of his brothers, Yuiji,
the photographs, but not Taro. The next day, Taro was talking with his girlfriend and told her
about this.

ERIIARETEREZ R -T2, TOFELZEOH IR0, KREIZIZRE R o7,
BH, KERIIM I Z D Z EITOWTEE LT,

12B. Taro was taking some photographs at the park and gave them to Keiji. Later that day, Keiji
showed his friend Yuji the photographs that Taro took. Taro found out about this and told his
roommate.

KEBIZARTEEARY . EFICEELH T, £0%., ErIREBR-TEFEEK
HEOMFNC /AT, KEBIZZ DI & &Y, L—bA— MIFHELTZ,

Taro said Keiji showed the photographs that self took to Y uiji.

) Fw e . mih LA & }ﬁ:b/u W H L
KERIX E7/N HEHHED o7 BEE% HiENT

Fr L_\‘

Rt =577,

Taro-wa Keiji-ga kare-zisin-no totta syasin-o Yuji-ni
miseta-to itta

Taro-TOP Keiji-NOoM  self-GEN took photograph-ACC  Yuji-DAT

showed-COMP

said
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13A. Yuji and Ichiro work in the same company. Ichiro finished work early and went home.

When their supervisor asked where Ichiro went, Yuji explained that he went home.

tha & —BRIEE Utz Ed T g, —BIdMEFEL R X BSORITF- T, REN
—ERNE 2T o o< &L #ENIRITIm o 72 L EA LT,

13B. Yuji and Ichiro work in the same company. Ichiro needed to pick something up at Yuji’s

place and went to his house. When their supervisor asked where Ichiro went, Yuji explained.
thE & —BRIEE CStRIZED T D, —BRI3RIDOE N LM NE L 72D | Hhie]DF
IZED AT o7z, RN E AT o Ten E WD T, #hENTEH LT,

Yuji said Ichiro returned/went to self’s home.

P 5T nwhn9H . ?\ﬂ CLA ‘;_\.ZE MZ /I«; N
thiE]x —BE A3 HEED Ede JioTlciToT2 & =07,
Yuji-wa Ichiro-ga kare-zisin-no ie-ni kaetta/itta-to itta
Yuji-ToP  Ichiro-NOM  self-GEN house-DAT  returned/went-cOMP  said

14A. Taro and Keiji work in the same company. Taro and his co-workers were going to order

lunch, but Keiji already ordered a bento for himself. Taro told his co-workers about this.

KRR & F=wlIZE USRIz Ed T D, KR EFRITBRAZTET L 2 AT, =
FEH DT TICAZDTEOICHRYEEL LT LE -T2, KENEREEEIZZDZ 222N T
FE L7,

14B. Taro and Keiji work in the same company. Taro was about to order lunch, but found out

Keiji ordered a bento for him. Taro was impressed and told his other co-workers about this

during a break.

227



KER & EFTNIFE CESHICED TD, KEBIZBRZFELTDHE A 720N, £F/INK
D702 h 5T TICAYZEL LTI tHoT-, TnnELL T, Rz
EIZHOUWTKERIFEE L 7=,

Taro said Keiji ordered bento for self.

) gwt é)h[jb/y 2] by ibh v
KERIX F ] (- 4=E=ghd Y% HEXLizE =07,
Taro-wa Keiji-ga kare-zisin-ni  bento-o0 tytimonsita-to itta
Taro-ToP  Keiji-NOM  self-DAT bento-AcC  ordered-coMP  said

15A. Ichiro went to the department store to buy an iPad for himself. He went home and showed

his roommate Yuji his new iPad. The next day, Yuji told his girlfriend what Ichiro did yesterday.
—BBIETN—= FTT ARy FEHOHICH 72, FIZmD EHEITH LT A 23y R
R, BH, #HENIE LR — R L2 Z LIV TEE LT,

15B. Ichiro went to the department store to buy an iPad for his brother Yuji. He went home and

gave Yuji his new iPad. Delighted, Yuji told his friends the next day what Ichiro did.
—BRIXBB DM E] DT DIZT A /Xy REEWIT X— MATo72, £ L TR THiF]
ZT ANy RedHT T, thalliEA T, KEIZ—BA LTI NI IOV TEELT,

Yuji said Ichiro bought an iPad for self.

9 5 L whrs PR LA . 2 ©w
FENE —HE BARHIZ  TANRNY FE Holtl =07,
Yuji-wa Ichiro-ga kare-zisin-ni aipaddo-o katta-to itta
Yuji-ToP  Ichiro-NOM  self-DAT iPad-Acc bought-comp said
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16A. (Object binding) Taro is a photographer doing a photoshoot for Keiji. After doing some

editing, he met Keiji at a café a few days later. There, he showed Keiji the photographs.
HFEFZDKIIEROGEES Z Lz, GFEZMmEL T, BABREE TEAICR- -
FE% AT,

16B. (Subject binding) Taro is a photographer and took some self-portraits of himself. After

doing some editing, he showed his friend Keiji the pictures that he took.

BEZOKENITIERY OGEEZR->T., BEZmWEL T, KEOEFICR-TEEEL A

NEAY A

Taro showed Keiji photographs of self.

=59 SRRV ;bnhlll,/u /liijl,%u -
KRR FEIZ (4=R=27) FE% R,
Taro-wa Keiji-ni kare-zisin-no syasin-o miseta
Taro-TOP Keiji-DAT self-GEN photograph-Acc  showed
=59 i]s;hl:l,/u /[i(:LA/ AR Fr
KRR (4=E-22) AN AT R,
Taro-wa kare-zisin-no syasin-o Keiji-ni miseta
Taro-TOP self-GEN photograph-Acc  Keiji-DAT showed
v =59 ipnlil,/v }ﬁ:b/u Fr

E] e KRBIX (A=R=4%) AN AT,
Keiji-ni Taro-wa kare-zisin-no syasin-o miseta
Keiji-DAT Taro-TOP self-GEN photograph-Acc showed
e pRL LA LoLi =) F
S wagEo  HE ARSI RAET,
Keiji-ni kare-zisin-no syasin-o Taro-wa miseta
Keiji-DAT self-GEN photograph-AcCc Taro-TOP showed
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17A. Keiko was taking selfies with her camera. The next day, she met her sister Natsuko and

showed her the photographs, but not to her roommate Hanako. She was annoyed by this and told

her boyfriend about it.

AR OBEEZR-7-, BH, EAHROE FIZE - T, RoEEE R0,
=B A= F ORI R o7, AEFITREIZEN, HRIZZDOZ EIZHONTEL

7=

17B. Hanako is a photographer doing a photoshoot for Keiko. The next day she picked up the

photographs and showed her friend Natsuko. Hanako found out about this and told her roommate

about it later that day.

FRFOHEFIIEFOGTEEEZZ L TW\We, FA, EFIFEEEZRD 217> T, LED

BICREE, 0%, EFIEIAL—AA—NMIZIDOZ EIZOWTEE LT,

Hanako said Keiko showed the photographs that self took to Natsuko.

1}4}: S AN MOLXLLA . & /L_a’l,%u oz

fEF1Z e e 2 H B 3 ko7 BHE%A HFIZ
Hanako-wa Keiko-ga kanozyo-zisin-ga totta syasin-o Natsuko-ni
Hanako-ToP  Keiko-NOM  self-NOM took photograph-Acc Natsuko-DAT

W

e L S,

miseta-to itta

showed-comMP said

230



18A. Yuko is a narcissist and believes she is the most beautiful at the university. Hanako found

this unattractive and told her friends about Yuko.

BFITT VA RT, BOBRKRFT—FEESNWELHALTWD, EFHIEZIUIA- L
b E BV KEICH D Z EITHOWTEE LT,

18B. Yuko believes that Hanako is the most beautiful student at the university. Hanako was

flattered by this and told her parents the compliment Yuko gave her.
AT FIELDRFT—FENNELE o1, EFIHELIk>T, BooOBIH
FNESTZ EIZOWTEELT,

Hanako said Yuko believes herself to be the most beautiful (admires herself).

Liﬁ,t Z ’/4;\5 N MOLXLLA . WhiFA . L 5 N
fEF1% 75 et B 5 73 —FEThwnwiZe HALTWSEE o7,
Hanako-wa  Yuko-ga kanozyo-zisin-ga itiban.kireida-to zihusiteiru-to itta
Hanako-TOP  Yuko-NOM  self-NOMm most.beautiful-comp  believes-comp  said

19A. Keiko was taking some photographs at the park. Later, she showed one of her sisters,
Natsuko, the photographs, but not Hanako. The next day, Hanako was talking with her boyfriend

and told him about this.
BFIEIARTEE YR T, TOGEZKOE AR, {EFITFRE R o7,
FH, AEFIFERIZZDOZ EIZOWTEE L7z, 19B. Hanako was taking some photographs

at the park and gave them to Keiko. Later that day, Keiko showed her friend Natsuko the

photographs that Hanako took. Hanako found out about this and told her roommates.
BFIIARTEEZIREY . {EFICEELZ BT, D%, {EFITEFRIR-TEFEEZRK

EOBHFICRET, EFIIZ0Z L2my . L—Ah A — RNIEFEL,

231



Hanako said Keiko showed the photographs that self took to Natsuko

X7z AN . a’(/)DJ,DL/u L 'L_»%:L/y o

fEF-1% SRR Wt 0 & D kol BHE% HFIZ
Hanako-wa Keiko-ga kanozyo-zisin-no totta syasin-o Natsuko-ni
Hanako-Top  Keiko-NOM  self-GEN took photograph-Acc Natsuko-DAT

%ﬂ‘f: & éo 77,

miseta-to itta

showed-COMP  said

20A. Yuko and Natsuko work in the same company. Natsuko finished work early and went home.

When their supervisor asked where Natsuko went, Yuko explained that she went home.

W BEFIIRCSHIZEHO TND, EFIHMEFLERIKZABSORITFo T, REN
BFWNENAT eI & BTFIERITmo T L LT,

20B. Yuko and Natsuko work in the same company. Natsuko needed to pick something up at
Yuko’s place and went to her house. When their supervisor asked where Natsuko went, Yuko
explained.

w1 BEFIIRCSFHIZEHO TS, EFIFRTFOENLMPLNRMEL R | WDKK
IZED AT o7z, RIZEFRE AT Ten EB WD T, HBFIEE L,

Yuko said Natsuko returned/went to self’s home.

>Lr L LA

P

P 5z oz

na L y MZ W W
B SR a:d=P-40 FIZ JGol-iTo2L o7,
Yuko-wa  Natsuko-ga kanozyo-zisin-no ie-ni kaetta/itta-to itta
Yuko-ToP  Natsuko-NOM  self-GEN house-DAT  returned/went-COMP said
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21A. Hanako and Keiko work in the same company. Hanako and her co-workers were going to
order lunch, but Keiko already ordered a bento for herself. Hanako told her co-workers about this.
EF L EFIEIFR CASHEICEO TS, EF LRBITREREZEXT L AR, &
FIEH I T TICARDIEDICHAYEEL LT LE T, MEFIEFREFICZDZ LIzHNT
FE LT,

21B. Hanako and Keiko work in the same company. Hanako was about to order lunch, but found
out Keiko ordered a bento for her. Hanako was impressed and told her other co-workers about
this during a break.

AL EFIIR LS TnWD, EFITBREZELTHE AL TN, BFRE
FDZDITH I T TICHEZEXLL TN LHoTo, EniELl< T, FEICZoZ
EIZDOWTHEFITEE LT,

Hanako said Keiko ordered bento for self.

=g PN . é*(/)ttub/u Rk 5@5"‘0/u N
it A WA Y& HEXLiE =7,
Hanako-wa  Keiko-ga kanozyo-zisin-ni  bents-o0 tytimonsita-to itta
Hanako-TorP Keiko-NOM  self-DAT bents-ACC ordered-COMP said

22A. Natsuko went to the department store to buy an iPad for herself. She went home and
showed her roommate Yuko her new iPad. The next day, Yuko told her boyfriend about what
Natsuko did yesterday.

HAZT =P TTANy FEHGPHICH T2, RIIFEDERFITH LT Ay N

RE, #FH BAIERICERE AR LI Z LIZHOWTER LT,
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22B. Natsuko went to the department store to buy an iPad for her sister Yuko. She went home

and gave Yuko her new iPad. Delighted, Yuko told her friends the next day what Natsuko did.
BAITROBFDIDITT A 73y REBEWIZT /N— M To72, £ L TRIm> THF
ZT7 ANy RedhHiTl, BFIIEAT, LKEIZEFPLTINLEZ LIZOWTEELT,

Yuko said Natsuko bought an iPad for self.

@\’): oz . no L;LL/y R . » v
mox B et A TANy FE Hofk o7,
Yuko-wa Natsuko-ga kanozyo-zisin-ni  aipaddo-o katta-to itta
Yuko-TOP Natsuko-NOM  self-DAT iPad-Acc bought-comMP  said

23A. (Object binding) Hanako is a photographer doing a photoshoot for Keiko. After doing some

editing, she met Keiko at a café a few days later. There, she showed Keiko the photographs.
GEFZDAEFIFEFOTERYEZ LT, THEHZRWEL T, A RBRE TEF ISR
ST BB LY BT,

23B. (Subject binding) Hanako is a photographer and took some self-portraits of herself. After

doing some editing, she showed her friend Keiko the photographs that he took.

Hanako showed Keiko photographs of self.

l}ﬁ;: AN ? CxLCLA }ﬁ:{,/u Fr
fEF1Z HFI (&:9=E=4 FH% R,
Hanako-wa  Keiko-ni kanozyo-zisin-no syasin-o miseta
Hanako-ToP Keiko-DAT self-GEN photograph-Acc showed
EP Z ;jw)l:i CLA 'L_&:L/v AN Fr
ARl etr 5 & D FH% EFIZ R,
Hanako-wa  kanozyo-zisin-no syasin-o Keiko-ni miseta
Hanako-ToP self-GEN photograph-AcCc Keiko-DAT showed
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[ AAN, X7z ékd)litlib/u 'L_)?:L/v .
HFI BT et HH D FE% RAT,
Keiko-ni Hanako-wa kanozyo-zisin-no syasin-o miseta
Keiko-DAT  Hanako-ToP self-GEN photograph-Acc  showed
AR éxmlj;le/u IL_%:L/D X7z 7
Bz ra:qd=R-40 FE% BT RAT,
Keiko-ni kanozyo-zisin-no syasin-o Hanako-wa miseta
Keiko-DAT  self-GEN photograph-AcCc Hanako-ToOP showed

FALSE SENTENCES (FILLERS)

23. Taro made pasta for dinner but Hanako was not feeling well. She decided not to eat the pasta.
The next day, Hanako’s parents asked Taro how she was doing and whether she had eaten, and
Taro explained.

A RIZKEII AN A Z 2B L7, fEFITEADES TYBEZRERNZ &I L, #
A, {EFOBPKREBIHEFDOZ LITHONTHEE, BFL L > TNDLIDEWZDO T, KA
AR LTz,

Taro said Hanako ate the pasta he prepared.

=59 [t W

[DEEN [DEEN C < 7=
KERIZ AEF2 BB {Eole R"R&% BNE Fol,
Taro-wa Hanako-ga zibun/zibun-zisin-ga tukutta pasuta-o tabeta-to  itta

self-Nom made  pasta-ACC ate-COMP  said

Taro-TOP Hanako-NOM
24. Natsuko had made a big mistake at work but did not admit it. Jiro noticed and confronted her

but she still did not admit it. Later that day Jiro told his supervisor about this.
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HAIIMEFETRERE L2, BB 0noT-, WRESNIZR DWW T, Mz B D=0,
H IR o lc, TDO%, WENTREIZZDOZ E &5 LT,

Jiro said Natsuko admitted self’s mistake

[N o Z R & LAALCLA O = v
WX ER ASIESHED T ELoY/ el Eo7%
Jiro-wa  Natsuko-ga zibun/zibun-zisin-no hi-o mitometa-to itta
Jiro-Top  Natsuko-NOM  self-GEN mistake-ACC admitted-coMP  said

25. Ichiro went to the department store to buy a gift for his sister Reiko. Later he told his
girlfriend Hanako that he bought a sweater for Reiko. Hanako thought this was nice and told her
friends about this.

—BRIFR DB A ~DIBLPELE 5 12OITT /N— MUTo T, ED%, L DIEFIZHS
PBFICE—F—EHoTHI L EoTe, EFIHELIR-oT, KEIZZIDZ L &if
L7,

Hanako said Ichiro bought a present for self.

1}41;: nwhs) . LS5A USRALLA R0 n» N

P (amalEe —HE A SIS BEHIC BLEL Holo & =27
Hanako-wa Ichiro-ga zibun-ni omiyage-o  Kkatta-to itta
Hanako-ToP Ichiro-NOM  self-DAT gift-AccC bought-comMP  said

26. Kato and Yamada are on the same baseball team. Kato had made a huge error during the
game, and eventually their team lost. Many thought it his error was detrimental, but Kato did not

blame himself. Yamada told his friends about the game later that night.
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I & ILEIZFE CBFERT — A A>T, REHRRIIRE 2T —%2 L TLEW,
F—AFEAT T LELT2, < DODADBINMEOT T —NHAEEZRE LB o708, Mg
HOxBEDRN-T-, FOl, IWHEIXAEICY —LDZ LITHOWTEF LT,
Yamada said Kato blamed himself.

ol nE D . RN ~ o} - N r H v
I TN DY o858 &/ HY% BOl-E Eo7,

Yamada-wa Kato-ga zibun/zibun-zisin/kare-zisin/kanozyo-zisin-o semeta-to itta

Yamada-TOP Kato-NOM self-AccC blamed-comMP said

27. Taro made pasta for his family for dinner, but his brother Ichiro was not feeling well. He
decided not to eat the pasta. The next day, Ichiro's girlfriend was asking how he was doing, and

Taro explained.

A RICKEBIZANAZ 2 B L7y, s O—RITEGRES TV RBEZRERNI LIZLE,
BH, —HOPELNKEBIZ DO Z L2 o0 THE, BFEZ L > TVDE W=D T,
KEBIEFELEA L7z,

Taro said Ichiro ate the pasta he prepared.

KERIX — B A3 %8 & D Eo 1= NRAZ e BXRZE S0l
Taro-wa Itiro-ga kare-zisin-ga  tukutta pasuta-o tabeta-to  itta
Taro-TOP  Ichiro-NOM  self-NOM made pasta-AcC ate-cOMP  said

28. Yuji had made a big mistake at work but did not admit it. Jiro noticed and confronted him but

he still did not admit it. Later that day Jiro told his supervisor about this.
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RN CREE L2, BE2REDRhoT-, IWENITIRSWT, A2 BEDZI., h
FNERRO o T, D%, IREBIFEICZDZ E&2EFE LT,

Jiro said Yuji admitted self’s mistake.

RERIX FE] DN mEED B RO & =07
Jiro-wa Yuji-ga kare-zisin-no hi-o mitometa-to itta
Jiro-ToP  Yuji-NOM self-GEN mistake-AcC admitted-comp  said

29. Ichiro went to the department store to buy a gift for his brother Jiro. Later he told his friend

Keiji that he bought a jacket for Jiro. Keiji thought this was nice and told his parents about this.
—BRIXB DOWES~DBLELZE ) 12DITT = MUATo T2, £DH%, KEOEFITHSY
DRBIZY ¥ o= BoThiTlbE o7, ZRIFELL ko T, KEILZDOZ L%
ah L7,

Keiji said Ichiro bought a present for self.

FHEIT — B2 EHIT BLEE Holtd ST
Keiji-wa  Itiro-ga kare-zisin-ni omiyage-0  Katta-to itta
Keiji-TOP  Ichiro-NOM  self-DAT gift-AccC bought-comp said

30. Hanako made pasta for her family for dinner, but Natsuko was not feeling well. She decided

not to eat the pasta. The next day, Natsuko's parents asked how she was, and Hanako explained.
HBIZEFIIRAZ 2P LN, EFITEANES TYRZER2WZ EicL, #
H. BEFOBPHEFICETOZLIZOWTHE, BFA2 Lo TV LMW T, 16+

IFEEA L7,
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Hanako said Natsuko ate the pasta she prepared.
e+ A8 Z:q=E= g fEole R"2Z% ‘BN E Eo7,
Hanako-wa  Natsuko-ga kanozyo-zisin-ga  tukutta  pasuta-o tabeta-to itta

Hanako-ToP Natsuko-NOM  self-NOm made pasta-ACC  ate-COMP said

31. Natsuko had made a big mistake at work but did not admit it. Keiko noticed and confronted

her but she still did not admit it. Later that day Keiko told her supervisor about this.
B3 FETREME Li=n, BERdholz, BRSO T, HkaHD,
HHITRD N0, D%, EFITRRICZIOZ L &L,

Keiko said Natsuko admitted self’s mistake.

BFIX B3 et B & D S & ER oY lts =7,
Keiko-wa Hanako-ga kanozyo-zisin-no  hi-o mitometa-to itta
Keiko-ToP  Hanako-NOM  self-NOM mistake-AcC admitted-comp  said

32. Yuko went to the department store to buy a gift for her boyfriend. Later she told her sister
Hanako that she bought a new wallet for her boyfriend. Hanako thought this was nice and told
their mother about this.

WAIIERA~DBLFEZE S 72T /3— MUToTe, ZD%, ROMEF I RIZ AR

HHolLEE o, EFITELLT, BEIZZOZ L3 LT,
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Hanako said Yuko bought a present for self.

BT A5 (3:q=F=qld BrEx Holob =27
Hanako-wa  Yuko-ga kanozyo-zisin-ni omiyage-o  Kkatta-to itta
Hanako-TOP Yuko-NOM  self-DAT gift-Acc bought-comp said

RELATIVE CLAUSE SENTENCES (FILLERS)

Subject Relatives
33. Taro went over to Hanako’s place. As a gift, he gave Hanako some chocolate. Delighted,

Hanako told her friend about this.

KEBIIAEF DRITHENATTc, BLEEL LT, (EFICFaalb— b abiT, 1T

i

T, KEEIZZDZ EIZHOWTEE LT,

Taro gave a biscuit to Hanako.

KRR B+ Ry b BT,
Taro-wa Hanako-ni bisuketto-o ageta
Taro-TOP Hanako-DAT biscuit-AccC gave

34. Taro gave Hanako a dog for her birthday. That day, before going to Hanako’s place, the dog

at a biscuit at Taro’s house.
T OFAE BRI R E BT, £OH, {ETOFIAT AN, RIFKEEOFETE A

A SN
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Taro gave the dog that ate a biscuit to Hanako.

RERIX E+IZ [ExTry b BX] K% HIF T,
Taro-wa Hanako-ni [bisuketto-o tabeta] inu-o ageta
Taro-TOP Hanako-DAT [biscuit-AcC ate] dog-Acc gave

35. Sato went to Tokyo for a business trip for a while. Before going to Tokyo, Sato left his car at

Suzuki’s house, and went to the station by taxi.
FERRlE LIE S < IR THRAUIAT o 7o, BRITAT < BNCHERRITE 2 $n R D ZITTHIT T, BR
EFTH I —TITo T,

Sato left the car with Suzuki.

I ARz A YEIT 7=,
Sato-wa Suzuki-ni kuruma-o azuketa
Sato-TOP Suzuki-DAT car-ACC left

36. Sato went to Tokyo for a business trip for a while. Before going to Tokyo, Sato left his car at

Suzuki’s house, and left is dog with the parents.
PERRIE LIE D < IR THRAEUIAT o 7o, RAUSAT < BNCAERRIF B 2 8 RICTHIT T, B0
RIFBUCTET 7=,

Sato left the dog that made the car dirty (‘dirtied the car’) with Suzuki.

Vel N [B% 75 L7-] N4 FEIT 7=,
Sato-wa Suzuki-ni [kuruma-o  yogosita] inu-o azuketa
Sato-ToP Suzuki-DAT  [kuruma-Acc dirtied] inu-Acc left
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Object Relatives
37. After work, Yuji stopped by at the supermarket. There, he bought a fried chicken meal. He at

the fried chicken meal after returning home.

MialIEFER KDL T, RVICA— =L oT, TZTHEGTAYZE T, FiF
ST, TOFEHTRYERAT,

Yuji bought a pizza.

FhENE [k Horo,

Yuji-wa piza-o katta

Yuji-TOP pizza-AcC bought

38. After work, Yuji stopped by the supermarket. There, he bought a pizza and fried chicken

meal. After returning home, Keiko ate that pizza, and Yuji ate the fried chicken meal.
HENIEFER KD T, |VICA—R—IC L o7, ZZTCEF LEGTRYEH -,
ZIFfo T, BFREOEF LRI, #hallEHTRE 287,

Y uji bought the pizza that Keiko ate.

AL [R5 ‘] Y E "ol

Yuji-wa [Keiko-ga tabeta] piza-o katta

Yuji-ToP [Keiko-NOM  ate] pizza-ACC bought

39. Yuko really likes coffee. In the morning, she drinks coffee while watching the news. The
coffee she drank was bought at Starbucks.
MrITa—e—NREGE7E, Jllda—t—2RBR2Nb=ma— A&/, TOa—t—

IFAFNTHoca—t—7Eo7,
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Yuko drank coffee.
wmx a—k—% AT,
Yuko-wa kohi-0 nonda

Yuko-TOP coffee-Acc  drank

40. Yuko really likes coffee. In the morning, she drinks coffee while watching the news. The

coffee she drank was given to her boyfriend Shinji by his parents.

WFIEa—e =R EE, Jllia—t—2MBRPRb=a— A%/, ZOa—t—
FEROEFDENO b B olca——7EoT,

Yuko drank the coffee that Shinji bought.

1% [E=] 2 B o] a—b—% AT,

Yuko-wa [Sinzi-ga katta] koht -0 nonda

Yuko-TOP [Shinji-NOM  bought] coffee-AcCc  drank

Oblique Relatives
41. As Ichiro is going to Hokkaido next week, he was looking for a hotel. However, the hotels

were too expensive, so he decided to stay at his friends.
—HRIIRIEALHEE AT 2 2o T, AT AEREL TV, oL, AT ARETE
T, KEDZHITIHED Z LI LT,

Ichiro reserved the hotel.

— R KT IV THRILT,
Itiro-wa hoteru-o yoyakusita

Ichiro-TOP hotel-AccC reserved

243



42. As Ichiro is going to Hokkaido next week, he was looking for a hotel. His friend Yuji
recommended the Nikko Hotel at which he stayed at last month. It looked good, so Ichiro also

booked that hotel.

—HBIIRIEALE I T 2 &8s T, AT AVERL T\ e, KEOIEREIDEH B 25
HMESTZAMART NV EED, BEZEIROT, —HITZEDORT LV ETHRI LT,

Ichiro reserved the hotel in which Koji stayed.

—RBIX [ =2 HE-TZ] T 1r%  FRLE

Itiro-wa [Kozi-ga tomatta] hotel-o yoyakusita

Ichiro-ToP  [Koji-NOM  stayed] hotel-AcC reserved

43. Natsuko was looking for a new job. She found one particular company while searching. It

looked good and she did some more investigating.

B LOWVEFEREZEL OV, MBELTWIDE, HOEtEERALE, BSZEH
S7eDT, bo &L T

Natsuko investigated (looked up) the company.

BFiX =t AT,

Natuko-wa  kaisya-0 sirabeta

Natsuko-TOP company-ACC investigated

44. Natsuko was looking for a new job. She found one particular company while searching. She

asked her friend Jiro about the company. It sounded good and she did some more investigating.
HEAEH UWMEEEZREL W, RELTWD L, HESERA L, KEORKIC

ZOERMIZHONTHENE, BEZS3E5720T, bo LiE LT,
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Natsuko investigated the company in which Jiro was working at.

HA1% [RER A3 o TWie] St AT,
Natuko-wa  [Ziro-ga tutometeita] kaisya-o sirabeta
Natsuko-ToP [Jiro-NOM worked] company-ACC investigated
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APPENDIX B
PICTURE DESCRIPTION TASK

The following are the yonkoma manga’s from the picture description task. Only the last scene is
given in the description.

Picture A: Yuji showed Natsuko a photograph of self. (Local binding).

0 [Foe] [ 2A
( f \\ /\ 4% / | Al
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Picture B: Natsuko showed her friend at the library a photograph of self. (LD binding).

- l{swumo

J27 T2 (48%) "~
® ®
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Picture D: Manami told her friend that Keisuke bought an iPad for self. (LD binding)

Picture E: Yuji told Natsuko that Keisuke voted for self. (Local binding).
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Picture F: Shinji told Taro that Yuji voted for self. (LD binding).
I29- K% W
[ Teq712K0 ]
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APPENDIX C

TRUTH-VALUE JUDGMENT TASK FULL RESULTS

Complete results from the Truth Value Judgment task, organized by form, multi-clausal, mono-
clausal, and filler sentences (relative clauses). Table are categorized by reflexives, case marker,
and predicate. The numbers indicate how many participants answered True and percentages of

True responses. N-sizes for L1 Japanese = 48, L1 Korean = 18, L1 Chinese = 40.
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C.1 MULTI-CLAUSAL SENTENCES (ZIBUN)

Table 54. Results of multi-clausal sentences of zibun from the truth-value judgment task

L1 VP Case Zibun
Local LD

Japanese Show NOM 13 0.52 18 0.78

GEN 12 0.48 14 0.61
Korean NOM 4 0.50 7 0.70

GEN 3 0.38 8 0.80
Chinese NOM 10 0.50 11 0.55

GEN 14 0.70 12 0.60
Japanese Believe NOM 18 0.78 1 0.04
Korean 9 0.90 2 0.25
Chinese 13 0.65 2 0.10
Japanese Criticize/ ACC 14 0.56 14 0.61
Korean blame 4 0.50 10 1.00
Chinese 9 0.45 14 0.70
Japanese Praise ACC 10 0.43 17 0.68
Korean 3 0.30 6 0.75
Chinese 10 0.50 16 0.80
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Table 54 (continued)

Japanese Go/return GEN
Korean

Chinese

Japanese Order DAT
Korean

Chinese

Japanese Bought DAT
Korean

Chinese

10

15

15

11

0.43

0.80

0.75

0.24

0.38

0.75

0.48

0.30

0.45

19

13

14

15

22

17

0.76

0.75

0.65

0.61

0.60

0.75

0.88

0.63

0.85

252



C.2 MULTI-CLAUSAL SENTENCES (ZIBUN-ZISIN)

Table 55. Results of multi-clausal sentences with zibun-zisin from the truth-value judgment task

L1 VP

Japanese Show

Korean

Chinese

Japanese Believe
Korean

Chinese

Japanese Criticize/
Korean blame

Chinese

Japanese Praise
Korean

Chinese

Case

NOM
GEN
NOM
GEN
NOM

GEN

NOM

ACC

ACC

Local

19

14

17

12

20

14

13

14

17

17

Zibun-zisin

0.83

0.61

0.90

0.50

0.85

0.60

0.80

1.00

0.70

0.57

0.90

0.70

0.68

0.88

0.85

LD
13
16

5)
4
7

12

14

12

11

11

0.52

0.64

0.63

0.50

0.35

0.60

0.17

0.00

0.10

0.56

0.50

0.60

0.48

0.60

0.55
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Table 55 (continued)

Japanese
Korean

Chinese

Japanese
Korean

Chinese

Japanese
Korean

Chinese

Go/return GEN

Order DAT

Bought DAT

18

14

17

18

11

0.72

0.63

0.70

0.39

0.60

0.85

0.72

0.50

0.55

15

13

15

12

18

13

0.65

0.40

0.65

0.60

0.50

0.60

0.78

0.40

0.65
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C.3 MULTI-CLAUSAL SENTENCES (KARE/KANOZYO-ZISIN)

Table 56. Results of multi-clausal sentences with kare/kanozyo-zisin from the truth-value judgment task

L1 VP

Japanese Show

Korean

Chinese

Japanese Believe
Korean

Chinese

Japanese Criticize/

Korean blame

Chinese

Japanese Praise
Korean

Chinese

Case

NOM
GEN
NOM
GEN
NOM

GEN

NOM

ACC

ACC

Local

11

14

19

20

13

16

17

12

Kare/kanozyo-zisin

LD
0.44 8
0.61 8
0.38 3
0.80 3
0.30 10
0.95 7
0.87 1
0.90 0
0.65 3
0.70 6
0.90 2
0.85 9
0.48 7
0.63 1
0.35 4

0.35

0.32

0.30

0.38

0.50

0.35

0.04

0.00

0.15

0.24

0.25

0.45

0.30

0.10

0.20
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Table 56 (continued)

Japanese
Korean

Chinese

Japanese
Korean
Chinese
Japanese
Korean

Chinese

Go/return

Order

Bought

GEN

DAT

DAT

25

17

14

11

17

16

1.00

1.00

0.85

0.56

0.75

0.55

0.74

0.60

0.80

12

0.30

0.10

0.35

0.52

0.20

0.30

0.28

0.25

0.25
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C4 MONO-CLAUSAL SENTENCES

Table 57. Results of mono-clausal sentences with zibun from the truth-value judgment task

Zibun
Sentence Local LD
L1 Type Subject Object
A 18 0.90 10 0.36
B 23 1.00 13 0.52
Japanese
C 25 0.89 9 0.45
D 24 0.96 11 0.48
A 8 1.00 2 0.22
B 10 1.00 2 0.22
Korean
C 7 0.70 0 0.00
D 7 0.88 2 0.22
A 20 0.80 3 0.20
B 18 0.95 1 0.05
Chinese
C 11 0.73 4 0.16
D 17 0.81 6 0.32
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Table 58. Results of mono-clausal sentences with zibun-zisin from the truth-value judgment task

Zibun-Zisin
Sentence Local LD
L1 Type Subject Object
A 14 0.70 6 0.21
B 17 0.74 1 0.04
Japanese
C 24 0.86 2 0.10
D 25 1.00 3 0.13
A 8 1.00 3 0.33
B 10 1.00 1 0.11
Korean
C 9 0.90 0 0.00
D 6 0.75 0 0.00
A 16 0.64 3 0.20
B 17 0.90 5 0.24
Chinese
C 12 0.80 0 0.00
D 17 0.81 4 0.21
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Table 59. Results of mono-clausal sentences with kare/kanozyo-zisin from the truth-value judgment task

Kare/Kanozyo-zisin

Sentence Local LD
L1 Type Subject Object
A 12 0.60 22 0.79
B 20 0.87 11 0.44
Japanese
C 15 0.54 10 0.50
D 12 0.48 21 0.91
A 6 0.75 6 0.67
B 10 1.00 2 0.22
Korean
C 10 1.00 5 0.56
D 5 0.63 6 0.67
A 16 0.64 9 0.60
B 14 0.74 2 0.10
Chinese
C 12 0.80 14 0.56
D 13 0.62 10 0.53
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APPENDIX D

N-SIZES FOR PREDICATE EFFECT TABLES

Table 60. N-sizes for Table 14 (L1 Japanese)

Zibun Zibun-zisin Kare/kanozyo-zisin
Predicate Case Local LD Local LD Local LD
Show Nom 25 23 25 23 25 23
Believe Nom 23 25 23 25 23 25
Show Gen 25 23 25 23 25 23
Return/go Gen 23 25 23 25 23 25
Order Dat 25 23 25 23 25 23
Buy Dat 23 25 23 25 23 25
Blame/criticize Acc 25 23 25 23 25 23
Praise Acc 23 25 23 25 23 25
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Table 61. N-sizes for Table 37 (L1 Korean)

Predicate
Show

Believe

Show
Return/go
Order

Buy
Blame/criticize

Praise

Case Local
Nom 8
Nom 10
Gen 8
Gen 10
Dat 8
Dat 10
Acc 8
Acc 10

LD

10

10

10

10

Zibun-zisin
Local LD
8 10
10 8
8 10
10 8
8 10
10 8
8 10
10 8

Kare/kanozyo-zisin

Local
8
10
8
10
8
10
8

10

LD
10
8
10
8
10
8

10
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APPENDIX E

STANDARD DEVIATIONS OF RESIDUAL READING TIMES

The following are the standard deviations from the residual reading times of multi- and mono-
clausal sentences from the SPR task. The multi-clausal sentences are divided by case marker, and
the mono-clausal sentences are divided by sentence type. Table references are provided in

parentheses.
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El

L1 JAPANESE

Table 62. L1 Japanese standard deviations for Table 17 (residual reading times of multi-clausal sentences with

zibun)

Local VP (2 3 4 ®) (6) @ 8)

Nom  Showed 480.28 245.04 303.85 194.52 182.97 480.28 245.04
Believed  297.27 96.57 214.40 262.30 113.66

Acc -- 128.16 167.42 489.88 483.57

Gen  Showed 331.73 480.15 173.05 341.48 236.99 431.97 237.72
Returned 411.86 357.83 518.43 418.92 139.24

Dat -- 318.86 323.11 344.16 240.52 450.24

LD VP (2 (3 4 ®) (6 @ 8)

Nom  Showed 103.86 125.55 120.62 99.20 312.29 504.21 163.79
Believed  499.82 632.28 660.95 562.83 631.68

Acc -- 365.59 328.73 434.98 286.92

Gen  Showed 202.73 199.16 98.08 182.79 188.52 149.84 664.36
Went 272.45 102.66 84.81 280.25 260.30

Dat -- 289.90 164.33 489.22 257.67 315.72
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Table 63. L1 Japanese standard deviations for Table 18 (residual reading times of multi-clausal sentences with

zibun-zisin)

Local VP (2) (3) (4 ()] 6 )] 8

Nom  Showed 140.48 537.70 150.74 122.41 126.28 559.38 203.54
Believed  164.33 499.54 193.14 145.71 142.34

Acc -- 311.64 273.64 579.28 470.43

Gen  Showed 279.22 277.98 130.82 104.31 184.44 162.48 349.95
Returned  276.95 375.01 516.91 305.53 598.56

Dat -- 172.32 388.99 174.16 134.26 357.22

LD VP (2) (3) (4 ()] (6) (@] 8

Nom  Showed 190.74 492.64 594.52 251.45 432.50 163.45 576.32
Believed  233.07 317.07 795.24 618.99 406.03

Acc -- 300.56 273.45 417.24 443.14

Gen  Showed 346.30 570.60 238.23 211.94 358.75 381.49 613.59
Went 206.46 634.77 133.06 155.15 309.57

Dat -- 282.28 464.05 405.24 359.00 458.00
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Table 64. L1 Japanese standard deviations for Table 19 (residual reading times of multi-clausal sentences with

kare/kanozyo-zisin)

Local

Nom

Acc

Gen

Dat

Nom

Acc

Gen

Dat

VP
Showed

Believed

Showed

Returned

VP
Showed

Believed

Showed

Went

@)
326.78
124.05
337.81
207.43
313.22

355.23

164.85
273.40
346.04
519.24
166.58

363.66

3)
481.00
169.94
642.47
449,55
224.01

692.22

353.98
517.95
401.52
231.46
489.26

522.60

4
638.09
353.73
584.13
166.29
408.14

161.73

97.00
336.90
554.87
437.32
156.33

695.12

(5)
153.43
253.38
440.90
152.70
611.35

315.63

173.00
266.04
216.34
427.69
161.54

297.90

(6)
223.17

759.56

81.00
229.24

175.27

(6)
178.37

207.15

401.18
192.51

391.77

@

585.10

360.60

277.18

113.03

(8)

534.95

231.65

8)

276.80

171.82
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Table 65. L1 Japanese standard deviations for Table 21 (residual reading times of subject-bound mono-clausal

sentences)
Reflexive Sentence 1) (2) ) 4) (5)
Zibun A 136.31 121.10 143.18 101.22 360.03
B 110.43 233.69 89.21 256.98 164.62
C 168.33 420.64 324.63 141.39 145.80
D 255.49 274.35 115.98 333.79 235.28
Zibun-zisin A 117.47 95.51 190.25 151.96 325.33
B 142.81 204.16 114.98 129.55 133.04
C 228.11 337.36 598.65 319.65 142.95
D 175.41 226.20 150.97 441.94 196.28
Kare/ A 146.92 170.08 226.71 309.58 186.39
Kanozyo-zisin B 150.84 562.67 413.54 206.32 127.98
C 189.43 150.60 696.46 123.98 232.65
D 244.20 156.12 65.29 151.85 534.59
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Table 66. L1 Japanese standard deviations for Table 22 (residual reading times of object-bound mono-clausal

sentences)
Reflexive Sentence 1) (2) 3) 4) (5)
Zibun A 133.28 291.21 127.32 288.19 427.26
B 171.36 283.98 473.10 189.05 122.38
C 106.56 380.97 454.42 237.36 162.10
D 151.09 126.74 146.03 326.64 560.67
Zibun-zisin A 223.06 256.89 556.73 265.35 582.89
B 112.74 175.21 132.91 122.09 321.69
C 144.93 170.41 426.81 226.36 542.13
D 284.94 292.54 550.18 237.74 569.07
Kare/ A 284.06 94.35 354.97 165.88 155.04
Kanozyo-zisin B 129.53 283.57 462.09 157.58 702.18
C 473.25 403.83 680.55 361.19 248.51
D 219.91 561.35 682.89 367.10 223.24
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E.2 L1CHINESE

Table 67. L1 Chinese standard deviations for Table 42 (residual reading times of multi-clausal sentences with zibun)
Local VP 2 3 (4) (5 (6) (@] (8)
Nom  Showed 250.62 486.30 530.02 266.94 384.21 194.08 542.46

Believed 380.18 367.17 466.76  328.63 612.66

Acc - 315.36  465.31 41754 24482

Gen Showed 22376 22551 49344 180.99 200.19 18459  264.30
Returned 49455  148.90 416.08 303.61  323.26

Dat - 262.50 534.78 195.5 532.71  254.14

LD VP 2 (3) 4 ®) (6) @ (8)

Nom Showed  129.11 62151  210.77 480.60 223.79 73544  301.24
Believed 646.40 379.13 559.65 549.28 633.79

Acc -- 428.96  560.15 411.38 534.26

Gen Showed  168.47 57416 48797 269.72 350.14 384.23  472.82
Went 33546  153.79  285.86 453.98  228.29

Dat -- 25299 347.02 186.35 30742 697.32
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Table 68. L1 Chinese standard deviations for Table 43 (residual reading times of multi-clausal sentences with zibun-
zisin)
Local VP (2) (3 4 () (6) ) (8)

Nom Showed 55495 389.72 182.00 17515 231.28 264.15 182.83

Believed 249.45 176.94 45312 42342  536.13

Acc -- 367.55 376.86  396.34  220.49

Gen Showed  179.76  354.14 69298  416.47 259.03 59154  283.84
Returned 373.59  288.68 302.22 223.74  558.90

Dat -- 380.56 42117  288.00 267.67 172.87

LD VP (2) (3) 4 ®) (6 @ 8)

Nom Showed 31325 286.13 159.76  626.47 366.32  268.17  239.64
Believed 553.32 551.73 46294 567.09 350.12

Acc -- 538.71  503.67 543.85  457.48

Gen Showed  211.76  439.25 502 648.11 378.36 408.69  584.04
Went 291.32 326.7 218.32  538.77 35548

Dat -- 186.86  404.02 29263 699.06 313.43
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Table 69. L1 Chinese standard deviations for Table 44 (residual reading times of multi-clausal sentences with

kare/kanozyo-zisin)

Local

Nom

Acc

Gen

Dat

Nom

Acc

Gen

Dat

VP
Showed

Believed

Showed

Returned

VP

Showed

Believed

Showed

Went

@)
367.66
527.24
360.67
149,08
583.79

439.30

469.18
436.11
368.21
227.56
490.23

261.07

3)
559.47
691.50
458.11
320.24

252.8

486.11

418.29
534.33
318.61
523.83
493.38

498.05

4
480.55
317.15
561.71
305.21
387.96

678.06

232.64
324.75
507.80
545.07
172.04

501.03

(5)
159.12
273.96
172.30
124.56
214.01

358.3

166.75
346.19
481.37
506.56
282.52

505.87

(6)
442.11

621.96

121.81
598.61

286.26

362.64

211.83

263.27
183.69

97.803

@

168.51

420.14

257.75

443.60

8)

390.51

548.19

166.14

514.47
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Table 70. L1 Chinese standard deviations for Table 46 (residual reading times of subject-bound mono-clausal

sentences)
Reflexive Sentence 1) (2) 3) 4) (5)
Zibun A 289.59 220.62 433.49 202.85 382.09
B 109.45 245.33 192.36 433.82 643.88
C 259.52 477.27 394.65 646.90 82.71
D 178.05 174.36 195.63 385.02 368.56
Zibun-zisin A 224.21 225.66 326.38 99.95 178.05
B 287.60 320.19 118.50 262.79 270.69
C 295.81 372.59 498.60 194.37 336.58
D 332.15 302.07 372.89 169.71 365.16
Kare/ A 428.26 448.94 307.08 692.30 251.86
Kanozyo-zisin B 224.13 554.16 337.02 416.27 257.08
C 581.12 479.36 484.87 365.35 355.34
D 223.75 546.29 693.70 619.12 480.47
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Table 71. L1 Chinese standard deviations for Table 47 (residual reading times of object-bound mono-clausal

sentences)
Reflexive Sentence 1) (2) 3) 4) (5)
Zibun A 180.11 302.30 764.55 571.76 217.26
B 163.91 315.30 360.76 94.97 137.02
C 295.11 465.98 294.39 155.27 602.93
D 203.47 350.07 550.80 805.69 500.88
Zibun-zisin A 156.57 260.86 244.44 546.59 666.84
B 432.73 289.17 520.02 251.20 166.87
C 236.38 463.16 416.68 522.78 345.09
D 729.94 336.17 427.16 578.93 244.95
Kare/ A 314.48 298.53 550.04 550.25 547.17
Kanozyo-zisin B 371.19 641.78 425.74 627.00 172.53
C 232.06 528.23 304.61 434.56 528.79
D 353.22 678.52 480.51 434.57 782.44
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APPENDIX F

GLOBAL READING TIMES

The following are global reading times of multi- and mono-clausal sentences from the SPR task.

The multi-clausal sentences are divided by case marker, and the mono-clausal sentences are

divided by sentence type.

F.1 L1JAPANESE

Table 72. L1 Japanese global reading times of multi-clausal sentences from the SPR task

Multi-clausal Nominative Genitive Dative Accusative
Zibun 5268.94 4820.91 4725.28 2410.02
Zibun-zisin 4820.98 5192.05 4074.45 4070.60
Kare/kanozyo-zisin 6474.04 5460.88 5528.09 5926.83
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Table 73. L1 Japanese global reading times of mono-clausal sentences from the SPR task

Mono-clausal Zibun Zibun-zisin Kare/kanozyo-zisin

Subject Type A 3235.30 3531.40 4841.30
Type B 3112.82 4622.64 4862.36
Type C 3278.82 3779.73 6083.64
Type D 3080.60 3306.30 4700.80
Total (average) 3176.88 3810.02 5122.03

Object Type A 2652.64 3490.00 3153.36
Type B 2771.00 2797.90 3548.00
Type C 2513.80 2353.00 3948.70
Type D 2898.18 3081.55 6863.83
Total (average) 2708.90 2930.61 4378.22

F.2 L1 CHINESE

Table 74. L1 Chinese global reading times of multi-clausal sentences from the SPR task

Multi-clausal Nominative
Zibun 7191.11
Zibun-zisin 7244.80
Kare/kanozyo-zisin 8077.92

Genitive
6716.78
7435.98

6485.39

Dative
5411.91
5797.60

6361.80

Accusative
5365.59
5656.81

5931.71
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Table 75. L1 Chinese global reading times of mono-clausal sentences from the SPR task

Object

Mono-clausal

Subject Type A
Type B
Type C
Type D

Total (average)

Type A
Type B
Type C
Type D

Total (average)

Zibun
7995.75
7463.70
5973.33
5357.46

6697.56

4604.56
3835.00
3093.92
3751.80

3821.32

Zibun-zisin

5208.67

9239.30

6657.44

5670.18

6693.90

5314.11

4122.64

4140.08

3952.50

4382.33

Kare/kanozyo-zisin

7640.25

5879.00

7306.00

6284.36

6777.40

5778.56

5728.73

4947.58

5813.10

4455.99
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APPENDIX G

SPR GRAPHS

The following are the graphs of the residual reading times. The graphs of the L1 Japanese are
presented first, followed by the L1 Chinese. Within each L1 group, the multi-clausal sentences
are presented first, followed by the mono-clausal. The examples given in the sentences are all

with zibun (see Appendix A for sentences with other reflexives).
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Local Binding
750 -
A
500~ A
X A
A
250- gs . s §
e S
0 s ) - ¢ . %
- A ok ] [
23 g Rl e C L PR o
-250 -
-500 -
(1) Taro-wa (2) Hanako-ga (3) zibun-ga (4) totta (5) syasin-o (6) Reiko-ni (7) miseta-to (8) itta (9) [period]
(1) Taro-TOP  (2) Hanako-NOM  (3) self-NOM (4) took (5) picture-ACC (6) Reiko-DAT (7) showed-to (8) said (9) [period]
“Taro said that Hanako showed Reiko a picture that self took.”
LD binding
750 -
500 -
250- A =
A--- & g;
B-_ O ot - e el ~== | 2
0- — - C———— —— — — e d o
- ‘! T .-A
el s o - s
-250 -
-500 -
(1) Taro-wa (2) Hanako-ga (3) zibun-ga (4) totta (5) syasin-o (6) Keiji-ni (7) miseta-to (8) itta (9) [period]
(1) Taro-TOP  (2) Hanako-NOM  (3) self-NOM (4) took (5) picture-ACC (6) Keiji-DAT (7) showed-to (8) said (9) [period]

“Taro said that Hanako showed Keiji a picture that self took.”

Figure 21. L1 Japanese residual reading times from multi-clausal sentences with nominative case-marked reflexives

Key: o =zibun // + = zibun-zisin /I A = kare-zisin // o = kanozyo-zisin
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Local binding

750 -
500~
A 1
250- % e
S
A L ] o
[ - 2 g
¢ EN 3
0- - T L
8=— A !
B ————- =
- =
-250 -
-500 -
(1) Hanako-wa (2) Keiko-ga (3) zibun-ga (4) itiban.kireida-to (5) zihusiteiru-to (6) itta (7) [period]
(1) Hanako-TOP (2) Keiko-NOM (3) self-NOM (4) most.beautiful-COMP  (5) believes-COMP (6) said (7) [period]
“Hanako said that Keiko believes that self is the most beautiful.”
LD binding
750 - I
#
500 - ]
A |
250~ F S
4 L 8
r - A g
0- [P 2
A A A -2
-250 -
-500 -
(1) Hanako-wa (2) Keiko-ga (3) zibun-ga (4) itiban.kireida-to (5) zihusiteiru-to (6) itta (7) [period]
(1) Hanako-TOP (2) Keiko-NOM (3) self-NOM (4) most.beautiful-COMP  (5) believes-COMP (6) said (7) [period]

“Hanako said that Keiko believes that self is the most beautiful.”

Figure 22. L1 Japanese residual reading times from multi-clausal sentences with nominative case-marked reflexives

(continued)

Key: o =zibun // + = zibun-zisin /I A = kare-zisin // o = kanozyo-zisin
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Local binding

750 -
500 -
250~ <
o
y 4 » B
A - 3
) 2
0 [ R . . e —— e - - | @
. : = = G L A
S .
-250 -
-500 -
(1) Suzuki-wa (2) Sato-ga (3) zibun-o (4) semeta-o (5) itta (6) [period]
(1) Suzuki-TOP (2) Sato-NOM (3) self-ACC (4) blamed-ACC (5) said (6) [period]
“Suzuki said that Sato blamed himself.”
(1) Kimura-wa (2) Nakata-ga (3) zibun-o (4) hometa-o (5) itta (6) [period]
(1) Kimura-TOP (2) Nakata-NOM (3) self-ACC (4) praised-ACC (5) said (6) [period]
“Kimura said Nakata praised himself.”
LD binding
750 -
500~ '
.
250~ A 5
o
. - ? | 9
= - < @
0 L . s H
A AT S e —r
-250 -
-500 -
(1) Suzuki-wa (2) Sato-ga (3) zibun-o (4) hihansita-o (5) itta (6) [period]
(1) Suzuki-TOP (2) Sato-NOM (3) self-ACC (4) criticized-ACC (5) said (6) [period]
“Suzuki said that Sato criticized himself.”
(1) Kimura-wa (2) Nakata-ga (3) zibun-o (4) hometa-o (5) itta (6) [period]
(1) Kimura-TOP (2) Nakata-NOM (3) self-ACC (4) praised-ACC (5) said (6) [period]

“Kimura said Nakata praised himself.”

Figure 23. L1 Japanese residual reading times from multi-clausal sentences with accusative case-marked reflexives

Key: o = zibun // + = zibun-zisin // A = kare-zisin // o = kanozyo-zisin
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750
500 -
250 -
A
B !
=
-250 -
-500 -
(1) Taro-wa
(1) Taro-TOP
1000 -
500 -
0- /=t
-500-

(1) Taro-wa
(1) Taro-TOP

Local binding

A
A
= - & =
s . ol ot A= & -
! ~p- el
A .
(2) Hanako-ga (3) zibun-no (4) totta (5) syasin-o (6) Reiko-ni (7) miseta-to
(2) Hanako-NOM  (3) self-GEN (4) took (5) picture-ACC (6) Reiko-DAT (7) showed-to
“Taro said that Hanako showed Reiko a picture that self took.”
LD binding
A
A A
-
.
A~ B - SR - = = - - i
Sl
(2) Hanako-ga (3) zibun-no (4) totta (5) syasin-o (6) Reiko-ni (7) miseta-to
(2) Hanako-NOM  (3) self-GEN (4) took (5) picture-ACC (6) Reiko-DAT (7) showed-to

“Taro said that Hanako showed Reiko a picture that self took.”

(8) itta
(8) said

(8) itta
(8) said

(9) [period]
(9) [period]

(9) [period]
(9) [period]

asaueder

asaueder

Figure 24. L1 Japanese residual reading times from multi-clausal sentences with genitive case-marked reflexives

Key: o =zibun // + = zibun-zisin /I A = kare-zisin // o = kanozyo-zisin
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Local binding

750 -
500~
A
250~ 5
B
S A A 3
[ =5 3 et . - ' 8
0 Tt H s ) &
' L ™ i
A - |
.-
-250 - —e
-500 -
(1) Yuji-wa (2) Ichiro-ga (3) zibun-no (4) ie-ni (5) kaetta-to (6) itta (7) [period]
(1) Yuji-TOP (2) Ichiro-NOM (3) self-GEN (4) house-DAT (5) returned-COMP (6) said (7) [period]
“Yuji said that Ichiro returned to self’s house.”
LD binding
750 -
500~
A
250- oy
o
]
W= 2
Y TP - . oW
0 ¢ e gL - e 2 8
. : = = . t
= A
A- A
-250 -
-500 -
(1) Yuji-wa (2) Ichiro-ga (3) zibun-no (4) ie-ni (5) itta-to (6) itta (7) [period]
(1) Yuji-TOP (2) Ichiro-NOM (3) self-GEN (4) house-DAT (5) went-COMP (6) said (7) [period]

“Yuiji said that Ichiro went to self's house.”

Figure 25. L1 Japanese residual reading times from multi-clausal sentences with genitive case-marked reflexives

(continued)

Key: o = zibun // + = zibun-zisin // A = kare-zisin // o = kanozyo-zisin
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Local binding

“Yuiji said that Keiko bought an iPad for self.”

750 -
500 - A
250~
" --
e e e 2 — - = B & = S
0 B —_— e p
A iy - A
-250-
-500 -
(1) Taro-wa (2) Keiji-ga (3) zibun-ni (4) bento-o (5) tyuumonsita-to (6) itta (7) [period]
(1) Taro-TOP (2) Keiji-NOM (3) self-DAT (4) lunchbox-ACC (5) ordered-COMP (6) said (7) [period]
“Taro said that Keiji bought a lunchbox for self.”
(1) Yuji-wa (2) Keiko-ga (3) zibun-ni (4) aipaddo-o (5) katta-to (6) itta (7) [period]
(1) Yuji-TOP (2) Keiko-NOM (3) self-DAT (4) iPad-ACC (5) bought-COMP (6) said (7) [period]
“Yuiji said that Keiko bought an iPad for self.”
LD binding
750 -
500 - |
8
250~ :
ES
A A .
0- S s
A = = )
i e N e e < . = - - '
i s . R B -
A
-250
-500 -
(1) Taro-wa (2) Keiji-ga (3) zibun-ni (4) bento-o (5) tyuumonsita-to (6) itta (7) [period]
(1) Taro-TOP (2) Keiji-NOM (3) self-DAT (4) lunchbox-ACC (5) ordered-COMP (6) said (7) [period]
“Taro said that Keiji bought a lunchbox for self.”
(1) Yuji-wa (2) Keiko-ga (3) zibun-ni (4) aipaddo-o (5) katta-to (6) itta (7) [period]
(1) Yuji-TOP (2) Keiko-NOM (3) self-DAT (4) iPad-ACC (5) bought-COMP (6) said (7) [period]

asaueder

asaueder

Figure 26. L1 Japanese residual reading times from multi-clausal sentences with dative case-marked reflexives

Key: o =zibun // + = zibun-zisin /I A = kare-zisin // o = kanozyo-zisin
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Subject binding

500 -
250 -
e |
0w S S — 4
N ‘ A,
A - —————— e ;
X
-250 -
Type A: (1) DP-TOP (2) DP-DAT (3) self-GEN (4) DP-ACC (5) VP (6) [period]
Type B: (1) DP-TOP (2) self-GEN (3) DP-ACC (4) DP-DAT (5) VP (6) [period]
Type C: (1) DP-DAT (2) DP-TOP (3) self-GEN (4) DP-ACC (5) VP (6) [period]
Type D: (1) DP-DAT (2) self-GEN (3) DP-ACC (4) DP-TOP (5) VP (6) [period]
DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta
“Taro showed Hanako a picture of self.”
Object binding
500 -
i r
250-
A
0= s - -
» - = & !
- e e -
-250-
Type A: (1) DP-TOP (2) DP-DAT (3) self-GEN (4) DP-ACC (5) VP (6) [period]
Type B: (1) DP-TOP (2) sel-GEN (3) DP-ACC (4) DP-DAT (5) VP (6) [period]
Type C: (1) DP-DAT (2) DP-TOP (3) self-GEN (4) DP-ACC (5) VP (6) [period]
Type D: (1) DP-DAT (2) sel-GEN (3) DP-ACC (4) DP-TOP (5) VP (6) [period]

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta
“Taro showed Hanako a picture of self.”

Figure 27. L1 Japanese residual reading times from mono-clausal sentences with zibun

Key: o=Type A/l A=TypeB//o=TypeC// + =TypeD//
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500~
250~
0- 5
[
A--
-250-

Type A: (1) DP-TOP
Type B: (1) DP-TOP
Type C: (1) DP-DAT
Type D: (1) DP-DAT

500~

-250 -

Type A: (1) DP-TOP
Type B: (1) DP-TOP
Type C: (1) DP-DAT
Type D: (1) DP-DAT

(2) DP-DAT
(2) self-GEN
(2) DP-TOP
(2) self-GEN

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta

i

(2) DP-DAT
(2) self-GEN
(2) DP-TOP
(2) self-GEN

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta

(3) self-GEN
(3) DP-ACC
(3) self-GEN
(3) DP-ACC

Subject binding

(4) DP-ACC
(4) DP-DAT
(4) DP-ACC
(4) DP-TOP

“Taro showed Hanako a picture of self.”

(3) sel-GEN
(3) DP-ACC
(3) sel-GEN
(3) DP-ACC

Object binding

(4) DP-ACC
(4) DP-DAT
(4) DP-ACC
(4) DP-TOP

“Taro showed Hanako a picture of self.”

(5) vP
(5) VP
(5) VP
(5) VP

(5) VP
(5) VP
(5) VP
(5) VP

(6) [period]
(6) [period]
(6) [period]
(6) [period]

(6) [period]
(6) [period]
(6) [period]
(6) [period]

asaueder

asaueder

Figure 28. L1 Japanese residual reading times from mono-clausal sentences with zibun-zisin

Key: o=Type A/l A=TypeB//ao=TypeC// + =TypeD//
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Subject binding

500 -
|
i '
250 -
. 5
B
A 3
A &
0-
= A [
L -
-250 -
Type A: (1) DP-TOP (2) DP-DAT (3) self-GEN (4) DP-ACC (5) VP (6) [period]
Type B: (1) DP-TOP (2) self-GEN (3) DP-ACC (4) DP-DAT (5) VP (6) [period]
Type C: (1) DP-DAT (2) DP-TOP (3) self-GEN (4) DP-ACC (5) VP (6) [period]
Type D: (1) DP-DAT (2) self-GEN (3) DP-ACC (4) DP-TOP (5) VP (6) [period]
DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta
“Taro showed Hanako a picture of self.”
Object binding
500 -
A
L
250 -
4 " il §
- §
£ o
0- % 5
A A &
-250 -
Type A: (1) DP-TOP (2) DP-DAT (3) self-GEN (4) DP-ACC (5) VP (6) [period]
Type B: (1) DP-TOP (2) sel-GEN (3) DP-ACC (4) DP-DAT (5) VP (6) [period]
Type C: (1) DP-DAT (2) DP-TOP (3) self-GEN (4) DP-ACC (5) VP (6) [period]
Type D: (1) DP-DAT (2) sel-GEN (3) DP-ACC (4) DP-TOP (5) VP (6) [period]
DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta
“Taro showed Hanako a picture of self.”
Figure 29. L1 Japanese residual reading times from mono-clausal sentences with kare/kanozyo-zisin
Key: o=Type A/l A=TypeB//o=TypeC// + =TypeD//
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G.2 L1CHINESE

Local Binding
750
A
500 -
250- -a i
: - . 8
- A | 3
W - 3 ‘ g
0- ~ N —
A . e e - % A 4
A - = U |
A :
-250 -
-500 -
(1) Taro-wa (2) Hanako-ga (3) zibun-ga (4) totta (5) syasin-o (6) Reiko-ni (7) miseta-to (8) itta (9) [period]
(1) Taro-TOP  (2) Hanako-NOM  (3) self-NOM (4) took (5) picture-ACC (6) Reiko-DAT (7) showed-to (8) said (9) [period]
“Taro said that Hanako showed Reiko a picture that self took.”
LD binding
750 -
500~
)
" A A
250 - o
e =
B Sgemzn 2 | ! §
0- ) o | A @
A A e -
-250- r &/ ks
500 -
(1) Taro-wa (2) Hanako-ga (3) zibun-ga (4) totta (5) syasin-o (6) Keiji-ni (7) miseta-to (8) itta (9) [period]
(1) Taro-TOP  (2) Hanako-NOM  (3) self-NOM (4) took (5) picture-ACC (6) Keiji-DAT (7) showed-to (8) said (9) [period]

“Taro said that Hanako showed Keiji a picture that self took.”

Figure 30. L1 Chinese residual reading times from multi-clausal sentences with nominative case-marked reflexives

Key: o =zibun // + = zibun-zisin /I A = kare-zisin // o = kanozyo-zisin
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Local binding

750
500~
250 - &
e A - e
0- 8- = : o]
a Ly
-250- A
A
500 -
(1) Hanako-wa (2) Keiko-ga (3) zibun-ga (4) itiban.kireida-to (5) zihusiteiru-to
(1) Hanako-TOP (2) Keiko-NOM (3) self-NOM (4) most.beautiful-COMP  (5) believes-COMP
“Hanako said that Keiko believes that self is the most beautiful.”
LD binding
750 - i
&
A :
500 - ' ;
e
250 - W, — |
i et
-
0- -
: vy
A s
-250 -
-500 -
(1) Hanako-wa (2) Keiko-ga (3) zibun-ga (4) itiban.kireida-to (5) zihusiteiru-to
(1) Hanako-TOP (2) Keiko-NOM (3) self-NOM (4) most.beautiful-COMP  (5) believes-COMP

“Hanako said that Keiko believes that self is the most beautiful.”

(6) itta
(6) said

(6) itta
(6) said

(7) [period]
(7) [period]

(7) [period]
(7) [period]

asaulyn

asaulyn

Figure 31. L1 Chinese residual reading times from multi-clausal sentences with nominative case-marked reflexives

(continued)

Key: o =zibun // + = zibun-zisin /I A = kare-zisin // o = kanozyo-zisin
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Local binding

750 -
500~
250- S E
=3
A ~ S
o
0 - PSR 8
== > = =
A - 2=
-250- -+ -
-500 -
(1) Suzuki-wa (2) Sato-ga (3) zibun-o (4) semeta-o (5) itta (6) [period]
(1) Suzuki-TOP (2) Sato-NOM (3) self-ACC (4) blamed-ACC (5) said (6) [period]
“Suzuki said that Sato blamed himself.”
(1) Kimura-wa (2) Nakata-ga (3) zibun-o (4) hometa-o (5) itta (6) [period]
(1) Kimura-TOP (2) Nakata-NOM (3) self-ACC (4) praised-ACC (5) said (6) [period]
“Kimura said Nakata praised himself.”
LD binding
750 -
500 -
A
A
250 - o
[ =
4 2
) £
0- = —_——
- - B 3 -~=- el 1
-250 -
-500 -
(1) Suzuki-wa (2) Sato-ga (3) zibun-o (4) hihansita-o (5) itta (6) [period]
(1) Suzuki-TOP (2) Sato-NOM (3) self-ACC (4) criticized-ACC (5) said (6) [period]
“Suzuki said that Sato criticized himself.”
(1) Kimura-wa (2) Nakata-ga (3) zibun-o (4) hometa-o (5) itta (6) [period]
(1) Kimura-TOP (2) Nakata-NOM (3) self-ACC (4) praised-ACC (5) said (6) [period]

“Kimura said Nakata praised himself.”

Figure 32. L1 Chinese residual reading times from multi-clausal sentences with accusative case-marked reflexives

Key: o = zibun // + = zibun-zisin // A = kare-zisin // o = kanozyo-zisin
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Local binding

750 -
A
Z A
500~ :
250 - LN
A
0- =Y
.-
= - e S B
SR ™
r'S
-250 -
-500 -
(1) Taro-wa (2) Hanako-ga (3) zibun-no (4) totta (5) syasin-o (6) Reiko-ni (7) miseta-to
(1) Taro-TOP  (2) Hanako-NOM  (3) self-GEN (4) took (5) picture-ACC (6) Reiko-DAT (7) showed-to
“Taro said that Hanako showed Reiko a picture that self took.”
LD binding
1000 -
500 - 8.
A 3 A
2 y TR
0- ; ) e = R
il = | Bt
500 -
(1) Taro-wa (2) Hanako-ga (3) zibun-no (4) totta (5) syasin-o (6) Reiko-ni (7) miseta-to
(1) Taro-TOP  (2) Hanako-NOM  (3) self-GEN (4) took (5) picture-ACC (6) Reiko-DAT (7) showed-to

“Taro said that Hanako showed Reiko a picture that self took.”

(8) itta
(8) said

(8)itta
(8) said

(9) [period]
(9) [period]

(9) [period]
(9) [period]

aseuyn

asaulyy

Figure 33. L1 Chinese residual reading times from multi-clausal sentences with genitive case-marked reflexives

Key: o = zibun // + = zibun-zisin // A = kare-zisin // o = kanozyo-zisin
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Local binding

750 -
500 -
A
A
250 - o
B =4
2
@
- 4
9 A-. " = e 2 i
x =S i “d=rszoooiiooog e
-250 - A
é
-500 -
(1) Yuji-wa (2) Ichiro-ga (3) zibun-no (4) ie-ni (5) kaetta-to (6) itta (7) [period]
(1) Yuji-TOP (2) Ichiro-NOM (3) self-GEN (4) house-DAT (5) returned-COMP (6) said (7) [period]
“Yuji said that Ichiro returned to self's house.”
LD binding
750
A
500~
250~ & (o]
=
= --4 ; a
0- S -- 8
B== = - e x
8 e o A y 4 L 3 o e |
-250- — X
-500 -
(1) Yuji-wa (2) Ichiro-ga (3) zibun-no (4) ie-ni (5) itta-to (6) itta (7) [period]
(1) Yuji-TOP (2) Ichiro-NOM (3) self-GEN (4) house-DAT (5) went-COMP (6) said (7) [period]

“Yuiji said that Ichiro went to self's house.”

Figure 34. L1 Chinese residual reading times from multi-clausal sentences with genitive case-marked reflexives

(continued)

Key: o = zibun // + = zibun-zisin // A = kare-zisin // o = kanozyo-zisin
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Local binding

“Yuiji said that Keiko bought an iPad for self.”

750 -
500 - .
A
250 -
A [ ]
J - . _, - .-
0 | & - - it = -
*
i i A Ay W
-250 - —
-500 -
(1) Taro-wa (2) Keiji-ga (3) zibun-ni (4) bento-o (5) tyuumonsita-to (6) itta (7) [period]
(1) Taro-TOP (2) Keiji-NOM (3) self-DAT (4) lunchbox-ACC (5) ordered-COMP (6) said (7) [period]
“Taro said that Keiji bought a lunchbox for self.”
(1) Yuji-wa (2) Keiko-ga (3) zibun-ni (4) aipaddo-o (5) katta-to (6) itta (7) [period]
(1) Yuji-TOP (2) Keiko-NOM (3) self-DAT (4) iPad-ACC (5) bought-COMP (6) said (7) [period]
“Yuiji said that Keiko bought an iPad for self.”
LD binding
a
750 -
A
500 -
250 -
[
& -
o " - A P -
A = A
[ ] =
-250 -
A
-500 -
(1) Taro-wa (2) Keiji-ga (3) zibun-ni (4) bento-o (5) tyuumonsita-to (6) itta (7) [period]
(1) Taro-TOP (2) Keiji-NOM (3) self-DAT (4) lunchbox-ACC (5) ordered-COMP (6) said (7) [period]
“Taro said that Keiji bought a lunchbox for self.”
(1) Yuji-wa (2) Keiko-ga (3) zibun-ni (4) aipaddo-o (5) katta-to (6) itta (7) [period]
(1) Yuji-TOP (2) Keiko-NOM (3) self-DAT (4) iPad-ACC (5) bought-COMP (6) said (7) [period]

asaulyn

8saulyn

Figure 35. L1 Chinese residual reading times from multi-clausal sentences with dative case-marked reflexives

Key: o = zibun // + = zibun-zisin // A = kare-zisin // o = kanozyo-zisin
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250~

Type A: (1) DP-TOP
Type B: (1) DP-TOP
Type C: (1) DP-DAT
Type D: (1) DP-DAT

500 -

-250 -

Type A: (1) DP-TOP
Type B: (1) DP-TOP
Type C: (1) DP-DAT
Type D: (1) DP-DAT

(2) DP-DAT
(2) self-GEN
(2) DP-TOP
(2) self-GEN

(3) self-GEN
(3) DP-ACC
(3) self-GEN
(3) DP-ACC

Subject binding

(4) DP-ACC
(4) DP-DAT
(4) DP-ACC
(4) DP-TOP

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta

(2) DP-DAT
(2) self-GEN
(2) DP-TOP
(2) self-GEN

“Taro showed Hanako a picture of self.”

(3) self-GEN
(3) DP-ACC
(3) self-GEN
(3) DP-ACC

Object binding

(4) DP-ACC
(4) DP-DAT
(4) DP-ACC
(4) DP-TOP

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta
“Taro showed Hanako a picture of self.”

(5) VP
(5) VP
(5) vP
(5) VP

(5) VP
(5) VP
(5) VP
(5) VP

(6) [period]
(6) [period]
(6) [period]
(6) [period]

(6) [period]
(6) [period]
(6) [period]
(6) [period]

asauyy

asauyn

Key: o=Type A/l A=TypeB//o=Type C// + =Type D
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Figure 36. L1 Chinese residual reading times from mono-clausal sentences with zibun




500 -

>N

-250 -

Type A: (1) DP-TOP
Type B: (1) DP-TOP
Type C: (1) DP-DAT
Type D: (1) DP-DAT

> B>

Type A: (1) DP-TOP
Type B: (1) DP-TOP
Type C: (1) DP-DAT
Type D: (1) DP-DAT

(2) DP-DAT
(2) self-GEN
(2) DP-TOP
(2) self-GEN

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta

(2) DP-DAT
(2) self-GEN
(2) DP-TOP
(2) self-GEN

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta

(3) self-GEN
(3) DP-ACC
(3) self-GEN
(3) DP-ACC

Subject binding

(4) DP-ACC
(4) DP-DAT
(4) DP-ACC
(4) DP-TOP

“Taro showed Hanako a picture of self.”

pE -

(3) self-GEN
(3) DP-ACC
(3) self-GEN
(3) DP-ACC

Obiject binding

(4) DP-ACC
(4) DP-DAT
(4) DP-ACC
(4) DP-TOP

“Taro showed Hanako a picture of self.”

(5) vP
(5) VP
(5) VP
(5) VP

(5) VP
(5) VP
(5) VP
(5) VP

(6) [period]
(6) [period]
(6) [period]
(6) [period]

(6) [period]
(6) [period]
(6) [period]
(6) [period]

asauyn

asoulyD

Figure 37. L1 Chinese residual reading times from mono-clausal sentences with zibun-zisin

Key: o=Type A/l A=TypeB//ao=TypeC// + =Type D
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800-

400~

Type A: (1) DP-TOP
Type B: (1) DP-TOP
Type C: (1) DP-DAT
Type D: (1) DP-DAT

800-

400~

Type A: (1) DP-TOP
Type B: (1) DP-TOP
Type C: (1) DP-DAT
Type D: (1) DP-DAT

(2) DP-DAT
(2) self-GEN
(2) DP-TOP
(2) self-GEN

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta

(2) DP-DAT
(2) sel-GEN
(2) DP-TOP
(2) sel-GEN

DP-TOP = Taro-wa // DP-DAT = Hanako-ni // DP-ACC = syasin-o // VP = miseta

(3) self-GEN
(3) DP-ACC
(3) self-GEN
(3) DP-ACC

Subject binding

(4) DP-ACC
(4) DP-DAT
(4) DP-ACC
(4) DP-TOP

“Taro showed Hanako a picture of self.”

(3) sel-GEN
(3) DP-ACC
(3) sel-GEN
(3) DP-ACC

Object binding

(4) DP-ACC
(4) DP-DAT
(4) DP-ACC
(4) DP-TOP

“Taro showed Hanako a picture of self.”

(5) vP
(5) vP
(5) vP
(5) VP

(5) VP
(5) VP
(5) VP
(5) VP

(6) [period]
(6) [period]
(6) [period]
(6) [period]

(6) [period]
(6) [period]
(6) [period]
(6) [period]

asaulyn

aseuyo

Figure 38. L1 Chinese residual reading times from mono-clausal sentences with kare/kanozyo-zisin

Key: o=Type A/l A=TypeB//ao=TypeC// + =Type D
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APPENDIX H

FREE PRODUCTION TASK RESULTS

The following are the responses from the picture description task. The L1 Japanese responses are

provided first, followed by the L1 Koreans, and the L1 Chinese. Responses are ordered by

picture type (Picture A is first, followed by Picture B, and lastly Picture F in alphabetical order).

1.

2.

H.1 L1JAPANESE

Picture A
HENI A B> T2 B+ DOEEZ A X S TR AT,

HENIEFOEREZIR- T2, thell3fik B S OGEZfHE L TEAJE TEFIC=

W, TOEEAZBFIZRET,

3.

4.

HiENZE IR IRY |, R LIk B S D FEAE RE T,
oIl = EAD/AY i SR A =R = IS SN Y b bt

HENIE I B S PR FEE RE T,

MENIE FIZBOWE LT A A S O R A T,
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7. HENIE 2R T BEBEE A N TH LA FIZE LT,

8. EHIMEINESAHERY. BARLETI N,

9. MFEINEFIHE LA RS EEEE LT,

10.  thallE, Bo0RoEELEFIZAET,

11 #iald, BB IR 2581 % H 1Tz,

12.  #ENTZEFICH S o 5B LY AT,

13,  #HalZEFIEA I DR T FEL AT,

14.  #HEZEFIHREBTDEREEZ HIT T,

15. AL B OFRAZE FIZE LT,

16.  #HElIA X ANTHEFICA GBI T2 5EH5 % ldi,

17.  #HEIAZANTEFIEB S P R EFOEREA BT,

18.  HiFENIE TIC, LB AN G HFEE HdT,

19. HMiENIEDBEBRSTEE TFOFEA I AT,

20. HENIETEWR-TGFEE N 7 = CHREZBFIZRET,

21, HHENIE 7 HR-> TV A HEELA LA FIC R AT,

22. EEIIEFOFEHEAZMRY . RO A X ZAFHICHE S D Mg > T EH AR LI BT,
23. HFBHFEICHEDEHDOFELZ L >THbWnWENEHEFIZRET,
24, HAEZEFIH LB DOETELEE L,

25. HMEINEFIMLBIDOEELZ T LB ML,

26.  HHENIEFICESR RS TELBHOEEL HIT T,

27.  WHENIE AP RS TEGEEZRAZ—IC L, BFITEAT,
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28.  HiElIBEOP RSB FOEE LA TR,

29. HENIEFLOLELBEFOERV TEEZ L BT,

30.  HhENE. EICHDMMR - I e DG E A BRI T LT,

3. #ENIRNCH P BY CH A2k HEAH I LT,

32. HiENIEFIHREKATDETEREZ HITT,

33. GBEFOHENIEFIZ. B TRE LML EHDOGTE LB TR,

34. HAFAZ— Ny 7 ATHEINOHEE TP R, fRE LB OB EERO TR
HHoT,

35.  #hiElE. HFOFELZRE LIERE L. B AZ— Ny 7 A TR S
DEEZE LT,

36. HENIEFICII TR T L BH D EREEZ A X N TRAET,

37.  WHENIESPRST-HEFOGEEZREL TAZ =y 7 AT TEZIZFE LT,
38. HENIMEBH P HROTEEFOFEE AZ AN THE L,

39.  HMHENIEAT I LB I OIR-T-5EHE N 7 = TRAET-,

40. HHENIEFIHEEBIOFEERE LT DE HIT T,

41.  HHENIES RO TARICHRE LA FOEELZ 7 LB LT,

42.  WHENIASDEAOTZFEHEALZ AN THEL~FTE L, EHIEADAENE THE
LSS TS Z LICHZIZZAITETEATL,

43.  HENIEFIHE LB OTEEE LT,

44,  HENIETFERZ =Ny 7 AT, HEEBHN G EEZE LT,

45.  tHENIEFICE LB 2o GH A RET,
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46. HFINEFEZHOBI TRE LFREL., TANRARAIANIHONL TSI 2B+
=Tyl
47.  WHENIMEB IR T E TOEBEE KB FICR YT,

48, B AIIAX— Ny J ATHENT|RSTHL LB DEEY, b2 IT -7,

Picture B
1. H3RGECHEINE D HEDEE 2 fRk-> T - Lafi L,
2.  HENFIETFOEEZR-oIL, TOTEAMHEITIAZ VA TwREL, %A, WAL
THEHFIREASDEREZ LT, MTIITOE5EZ OZEIZRET,
3. HAFIHENH - TH b o e B S D EE & K AT,
4. HAIHaiR-> Th b o ik B OB R 2 K R T,
5. HI3AGEICHFEINH NG o T 5B A JTe,
6. HAIIRGEICHRE R > TSN B S OFREE e T,
7. HEFIIECHFNE AT 2 koI B B2 b b ot Z & &G LT,
8. HAFIIHRINE DB OFE A R-> T, BAEXOERZGEICRET,
9. HATADR S b olebDEREIZRET,
10.  EHAFF, thelllik->Thb 6o B OFH A KEIC R,
11 B BB R TEERZ KECIHITT,
12, BFRKGECHFEDN RS> TS WIZADOGREE RET,
13.  EFIEIEIN LB 2R F R FGEIC R T,

14. EFIIBEONE->-5HAZ KEICRE T,
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15. B FEKEIHFINASOEEEZR> TN Eo7,

16. B FIIAGEICHFIN RS MBI OFHEEZ /AT,

17. HTFEZHSDBEBINF-TFELEKEICRET,

18. B FIXAGECHFENASBES 2o TSN EEAZ R,

19.  HAFSGECHA B MR- R EEE AT,

20.  EHPIKBEZBS P RO FREHAINRE L TEL TN EE o7,
21, HPFACEICEN B B R EEE AT,

22.  HFEFHFEIRS TH b oL B D FEE LA AGEIT AT,

23.  EHIIGEZHDNAARAT DRERI LT,

24, HAPIIECHFINESOERELZ L > TN &L,

25. HTIIKEIIASOTEREZ BT,

26. HPIIECESPIRSTHL O FELELE Y ICREE, EFIEASBINR
HEoTWHEHEIIMRELTAHE) ThD,

27. HAZ, #HElP o TSN LB DOFREY, KEICRET,

28. HRTIEFPLARELLoT,

29. HPE HENCE o Th Lotk B DTFHREZGEIZHIE LT,

0. HFEIAEOHFINEFOFEELZ{E>TADIIS NI L& LT,

31,  HAIIHFNO LB o HOGFHEZ KEIZ R T,

32.  HFIIMEMETAGEIC, tHRIPMELE S 2> HFHZ R,

33.  EHAIMEINERE L. MEL T NZASBY B GEEDO TR Z Ay DRGE
TR,
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34.  H L, HEIDNERE LI KEE CAEICRET,

35.  EHPIIAGEIHFEINME LB T OFRE RS> T NlcEE o7,

36. HE, iRk T NIZBESGDOERELE, EICRET,

37. B IELNEBHETHSOMBY WAREHE L,

38.  HIIHMEINHR- T NIk B H D GE A KGRI AT,

39. H IR LB S ZiRo TRE L TSIV BEREEZ GEICRE T,

40. B AIFIAECEROMHEINE S 2> T<ATINT, SHIZRELTINEE
BEI L LT,

41, B TIIXEE TEH < ZOBICHFI D R TSR E B D ERE FEZE L X
INCELMLE, TATESENRTHTL L~ |

42.  HIIMHEIR RS TN LB HEOFEE JEICRAE T,

43,  EHUEHSBEPHEE AT — Ny 7 ATE o1 & & EME CRGEICEE LT,
44,  HAFKEHFRIDADEH EZR-TCEEZINTZEE 5T,

45,  HAIIHEIN RS TRE L CKNTEESHSY DEEAZ FEICRAE T,

46.  EFIHENCHR-> TH Dol K AF DEE A KGEIZRE T,

47.  BTE, #EIDRS T KA DGR E, KEICRET,

48.  EHFIFIHAENCHR-S TH Lot BEHEZ KEICH AT,
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Picture C

1. TUVRITF—LExH-T, kB, MAWTES7ZOT, HAAICERETTTO

=
—o

2. WHARETLVEZR TS =ML kolc, ROTHAFDEETE Y 7 AT
To T —b&xHolz, HEIOEZTHLT V AFXEDZ LIZHOWTEFITEE LT,
3. TV AXERNAGBHICT —AEEH o WS T EE IR LT,

4. 7V AR OER D E T T — LD R LTc L EAIZE LT,

5. 7 U RIEFICER T, EEANE oS — AR LA IR L 2 LT,
6. T AFEFICERNAEHOTDIZ S — AR E ol RS o7,

7. 7 U RTERD T = LEND LTWLZ L HOR RSB TnanZ L aET
(ZEE L7,

8. HHEILT—LPIELPSTOTHSEHICH T, TV RAIZDOZ L ZEFICE
ST,

9. TUAPEFICHZEI DR LW 25 2 T,

10. 7 U R, EHEANT—LAZEHTHRIC» > E-o TRV EBEFITHE LT,
1. 7V RFEFICEFEPMEEFIID S 2E T & o7,

12 7V RAFERPEEAS DT — L3I0 L EFICEE LT,

13. TV RAFEFIEASD TS =3I T5E 507,

14, TV RTEFITEFEIMEASY TH 27— LD Z LIZOWTEE LT,

15. 7TV RAFEFIZERDPEE SOOIy — L ol L E 0T,

16. 7 U RIEROERPEAFICD s ZH T LEFITE LT,
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17. 7V RAFEFIC, HROEFRNESICT—LOFEND LTS5 & LT,

18. T URFEFIEFENESHE THA 27— L DHEDWNTEE LT,

19. TV RIEROEFDFH LI BATESLLS—L 2 BB LTEOT, KEDOE

FIZZEDZ & ZEH LT,

20, T URFEFRINELHOZ LTRSS T =D Z LIENVET LWV CHEETFIC

FEL72,

21, EFENXITVTDS DO CM Z A TIELL RV EY 7 B ATIZHWIAT Tz, £DZ

EERME DT Y AZFE L, WOBAT Y AIECIEASTDOZ EA2FE LT,

22.  MHENXBE ST —2% TV AR THELIZZDOZ &2 ETIITo 7,

23. T VURIBHGBIORERT — LB I AR,

24, T U AIEROEFN TS —LMENY TEHZAGOZ LIFHFICL T EWnEE

FIZFE LT,

25. TV RFEFICAZOHEERN T —L0BEEZ LT D564 LTz,

26. T URTEFIZEFENS—LEBRIED Lizcbide Lz, ZORIZT Y A LEFE]
CHAAH TEWRIWEHGLILEE T, T LEAIIAS T —25EHol b
) Z L EEE LT,

27. T U R, EERIMEAHICS -2 EE oL, ETICER TR L,

28. T URIX CHAHEDS—Lh%iRLTE 27,

29. T YR BROEFNESAHODIEFICT — L& hroloZ L EFIZERL

30, TURIMEEAENTS—LE B L EEFICEE LT,
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31.

32.

33.

B

AN

34.

35.

36.

7Y RTEEDMEA SN — LB ol L EETICE 5T,
TV RIKEOE A, ROEFNMEEFH IS — b x "ol b nrlz,

T U ATFGEDHFEDH LT — LR R, BN T—LPETHDL L E

FICFERECRE LTS,

BAIE, 7 U AL B S OB ROEF DT — DB LTS &V,
TV RAIKEOEFIERDER NS — L2 B HICH T & F 2T,

W AHIL, F—2EH> TEATOLEENIR LT, JVHIRER > THwn

DT L, BIEAOEFITE LT,

37.

38.

39.

40.

41.

42.

=1

728

BHE, BoBIRTS =230 LTnD Z L2 o0 TT U RIZER SN,
TV RIEFICEORH LW — L o EEE LT,

7 U RIEFNCHSDFAR T LT P2 E - TN EEFICE L,

7V AREFRNESEFICS LB oI L EETFICE ST,

T U REEGOWERD T — 2 lFE T DA EETFICE LI,

ek, 7Y RIEFNMEFOS BOERICOVWTEREE Lz, - TASA

=LA TEHSTETHOLR ! 9T < 20 kiI2b 72D AN, | BT

ADRVIZ [T vt LT Lotz

43.

=

44,

45.

46.

TV AZEGOBEROERZHLNT —LEH > TETHT — LI 2D EEF
27,

EENET U RS =L E LW EREY | LA FHITZDZ & 2B TIZFE LT,
7 U ATEFITEED B SIS — LOFEEINY LT S E o7,
TYVRAMMERIDRA G CHAS T — A ZE LR > TV EEKEILE ST,
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47. T U RFIEFINMEBFICS L EBE o TEATWSZ &2 EFICEE LT,
48. T U R, BEKOEENRF— LS — L EoTHEAYRENT-Z %2, BTIC

BRCHE LI

Picture D
1. ERITENDVDEDOFERITH MO T A 3y R H > T N7z & KEICERR Thl
L7z,
2. EMIE L OFEE B I Z BT D0 TWiz, &2 TEMIT v 7 AE~T-
T, TARNy REHST, HEITHSBHDT A3y RRTIWZASTOBIE Lo T2D
T, K

%

%ODHEA% [/77:_0

EIFZENMHOESDOEDIZ T LB FEL< N W) Z &2 RKEICEE LT,

w
A

4. FRIFIENMNOHRAER T LB ML Lol 2 L2 LB DAGEIZEE LT,
5. ERITADOHERICENNPOAYEREL D722 &2 KEICHE LT,

6. BRITIGEIZENMVDADOTOIZH LT A Xy REFAEHIZZT LB FLTL
NicEE o7,

7. FEOFAE P LB HDE D T2DIZEND iPad 27 LEY N LICFEKEIC
FEERDEE LT,

8. FRIIENPELBHIIHLNWAY— b7+ VA B o TSN EEAGEIZE -

—o

9. BENECHDEBFHITH LWEEFR B 7o L LT,

304



10. FEME, Bk oBERICES TE T2y —4 A4 %27 1LV L, fkiZFDZ &
B RKIEIZEE LTz,

11, BEIFLECENMDEHODOEDIZE > T NFEEEICHOWTEE LT,

3

12.  BREIFENMDERPIITANy FEH - Tl & AEIZEE LT,

13, EBEITEDBADZIIT ANy REES> TN Z & 2 KEIZE LT,

14, FBEIFIAEIZENMVNESICHRER LY M iPhone < iz & S o7,

15, ZEREFHDBHOMEHIHROENNT A8y F27 LR P LTINIZLEE
L7z,

16. BEIEEROENPHADICHAER T LEY FEES- TR TE L2722 L &K
BEIZER LTz,

17. EIIAEIC DHSBHDOE-DIZT Ly FE2E-> TN EEE LT,

e

18. FBEIFZENMMELBAFICHAERN LB FELT iPad b 5 o722 L 2 AGEIS
FE LT,

19.  EBERIFAGEZENMVDBEDICKLTiPadZ 7 LB LTSN EGELT,

20. ENMEFEBEORTVICTA Ny FEHoTL, BREIBEATKEIHASGDOZ &%

6 L7,

uy

21. M e DFA AT iPad 2 EH > ThIT, BLIIFNERKEIIS T,

%

22. FEIFHODPHLWT ARy REB-T-Z L2 KEICEE LT,

23.  FEIIKEIHEEROENMNESICHER LB M2 N EGE LT,
24, EEIIIGEIZENMDASICH LW iPAdE L R LT D EARFELT,
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25,  EMIELOEBRIITA RNy RET LB R LI, BEIFELL T, KEICEN
75)5/\ |Pad %7 V?/bb(<hﬁ-\-k%ﬂﬁbﬁ—o

26. X, =N, BOOHEBRIZT ANy REe< iz & AGEICERE T LT,

KA
A

27. XA EICHSD A RE B S o7,

i
A

A

28.  EEIL, BHERPEHZOEDIZT ARy REfER LB MELTEH- T L2

e ERIEICEE LT,

%

29. EBEIIEBDBEBINENMLLT ANy R2bbolzZ 2 KZEIZEE LT,

A

30, FEITENMDPHDICIPMEE > TN &2 KEIZEE LT,

7

31, BRIFTAGEZ, HROENMPEDITHEAR T LB ML LT, #HFE2H-T N

IR oy &y

%

32.  BEIFHEHHDOIGEEROENNEHZD 2 3OFERICT LB e LTHL
WT ANy REHEABENE S TN L EEFETE T,

33. ERIIEKROENMVHPOHAB T LB RELTH LT A 71 2HH-TL
Nl & RGEIZEE LTz,

34, BRITKEIWROENMEXAFIINT ANy FeHo L E T,

HHF

35. N, HOWZHAR LB RE LT IPAD 2L T2 L. BN 0L T

b % ERIT, EA N DORIEITHEE ST,

36. EERIT. BOBHBHFOAYHRZH L LI A2 EITE LT,

37. EBEREIKBHLBFOA~REHF L LI-EEELE,

38. FHENENCHHOHAEA LY FE2E- T NI EEKEICS T2,
39. BEEFLEIZENVASOEZDIZT ANy REH- TNl tEF o7,
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40. FIIEIZE D OHFA B IR OENNESIZ Pad 27 LB LT LT

e

R BYIENSY bk 10~ d
41,  EMTHABOBREBEOKENLHSN T LE L LT iPad X% 9 & 5L
ST WHIBEBHEN K- L2 HZTH Lo, TNEEWEENTESES biE L < 7

27,

%

42.  FEITZENMVPEDOHABIZT ANy Re<l a2 KEIIS -1,

A

43, FEEIZENMPEDBHICX 7Ly hE 7 LB FL TN E KEIZEG LT,

%

44, FEITENMVEHDWETA 74 HZEHo TN EREIZS T,

45  EFEIZEBOVBMEERNOLT ARy ReEo7mZ L2 KEIZSE -7,

A

%

46. ERIFHDBFOHERIEROENNET LB Fab b ol 2 & & KEICH
L7z,

47. EERIX. BH NWRFRLOT Ay < iz &, KEIZENE T LT,

Ri

48.  EFNIM L OFERIZT ANy REHIF T, FEITAZICEE LT,

=11}

Picture E

1. HaENEI AL —RFa T A NTEMPASBY TEE AN L LD EFIC

A6 CREE LT,

2. IRZ—=RFTAryTANRSY, ZNTHSG Lie, thalTEFNCHRE L, £
TASBEFICERE L, ERITENMDER L, #HaidZ0Z L2k TH DL ETICEH
L7,

3. HEZEFICENTDPEDEFITRE L WD T e &a LT,
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4. HENIE L DE FIZENMPEEFITRE L L Vo,

5. Ml E FICEN NI A —a THOHFICHRE L LF LT,
6. HENFEZDOEFICENBASTEHED-DIZE L AN L E -T2,
7. PHENIE =B S DTV R M2 LG LT,

8. SR —=RFEDOAT A NTEMIBGEFICE L AN, hall3EL DR T2
ZDZEEF oI,

9. HENEFICHSDOTEERIEAT,

10. AN, ENVEDICHRE LI LA HEFICE LT

11, #ENE. BOOWLDOE FIZT A SOENENS T Lo Y =0 Lz,

12.  #ElIEFICENMPEAFICHRELZ L E o7,

13, #ENIEFICENMPEAFITHRE L LG LT,

14. IRZ—RFarsT AN THENIMELDZEFICASITEE L 722 R,

15.  #ENIEFICENMDPASTBEFICKELLLE T,

16.  #ElIE FICENMPEAFICEE AN EE 5T,

17.  #HEll3E L OEFICEN DA S 2R E L L6 LT,

18.  HiENE. ENMPBEAFICRE LI L 2R LOEFIZEE L,

19.  HiAlIELOEFICENPENBEERATLE LS o7,

20. HHIFIAZ—KRFarsTAITREE T 7WEEn, BHTLEW, H
IZHEBT B2 LWL AT D LS TWEDTHRLIALT,

21, WHENXENMPASDBFICEEL TV HOEMEE NS E W, TOMEMLOE
FITEE L7,
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22. IARZ—RFAVTAIDT 74 F U X MIENPBIEINTZ & EHEITEE LT,
WENFE B SO Z L &EE LT,

23. IAZ—RFaUTAPNTEMIADEHZRALTHEITZNBELIZIE -7,
24,  HENIEFICHGBAI DA V2 — /WO TEE LT,

25.  MENIELICE FICI A —RKRFary T A N TEMIMEAHICEEZ ATV &
FEL72,

26. HEINIEFIC, ENMPERPEFHICKRELLLZ L2 LI,

2. FENEFIAZ—KRFOT77AFT VA MORETHMEFIIKRE L, DL
DT, HiENEE 7B CRb L7,

28.  HhElX. ENMEEFET7 7 AT U A MCHD TRAR LB TREDE I
L7z,

29. HWENIE AR —FENP>ZVWNEFE T,

30.  #hENE. ENMDPASTEAPRKFET—EP>ZWVWNEEoTND L) Z & a2l
DEAIZEE LT,

3l HENFEFICETESEHIICREL TV Z 256 LT,

32. WHENIIAZ—KRFFT AN CENMDVPHSAFIRE LI LEZHFILE T,
33, WA LOE T, ERANaCT A NOEEASAHIIANT SBX T,

34.  MENIIARZ —RFEaLT A NORECTHSIIEANCEE L2, ENEHE S
CEZ AN TN L 2 W EDEFICEFETE 27,

35. HAENIMELDEFIZ, IAZ—RFOT 74TV A MR TWDLENHEE S
ICHE L Z E&RELT,
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36. HHENIMELZOEFIZENMVPEPHHITKRE LT,

37. IAX—RFaLTAMIT, ENVHOPAFICERE L2 L&, HFIIERT
BB 27z,

38.  MENIMELOETIEBEEOT A MO LA, EHEHE 0K Ic
iz,

39. HMENIENMDNEBEFHICEEZ AN L EE FIZE 2T,

40.  HHENIENDEPHIIIKE L L2 EKDOETFIZE T

41, HENIENMPEHDEHICEE AN W EEFIZEE LT,

42, T, thallZEF~S HOHRELBFE L, [Ha~AND > ToTHD
[CHNWDOT NNV A RREZHLIMOESTEHFIINIRN STz, FLTRVWD, | thHFEIC
TEHES>THHWeWE B ot B FIIZ2E > TOWDNONE T HNE W ZRIREZIRY
DI ST,

43.  HENIEMDEBHICTF = v 72 AN LB FICE T2,

44,  EMFEHSAFICERELTUEILVEMHFICE Y, TOHEEFIC L,

45.  HENIEFICENMPHDEHICEE AN LS o0

46.  HHENIEMDHEFITKEL TV Z 2B LIIE o7,

47.  HENIELOEFICENPEBFITHRE L2 Z L 235 LT,

48.  HiElE. ENMVPBEOBHICHE L LML E FICERE TR LT,
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Picture F
1. ERNIAGEICERE CTHRID B ICEL AN TN &EG LT,
2. RAZ—=RETAT A IMTOI, #HalFEICHREL, 2MIEZAHI
WELL, thalXEFNIERELLEZLZIFR L, ZOZENELP>T-O T, KiEDK
BBlcEDZ & ZFE LT,
3. HEENIMFINBESICEEL TN & &2 KEBIZEE LT,
4, TEENIAEIDS BT E LT iz & RBBICER LT,
5. EFENIM RN IAZ —a THOICERZEL TN 2 & &2 REBICEE L7z,
6. PEFENIREBICH RN B DT DIZE L AT N & E o7,
7. HERNIHFI DA S A2 I Ao TRAE Z & 2 KEICEE LT,
8. IR —=RFOALT AT, HAlIHEINMEEFICE 2 AN TNl & a2 K
EDKRRIZE > 7,
9. HERINKRECHS B O TP EE IR AT,
10.  EHENEL, #HEIDBESICEZ AN TSN L2, MOBEICFE LT,
11, HENIAGZED KEBIZ B3 ICE L TR LW AT,
12, HEENIKREBIZHEIRAH IR ZE LT &5 LT,
13, EENIE DI LI RERIZ W,
14, MENIEENCERE L, BN EFICEE L,
15.  HEENIKREBIZHiEI N B EE ANz L5 o7,
16.  EFENIAGEOKIBIZHFE N A HHIHEE L7 L5 LT,

17.  EENX, D E IR E L TSN TE L o722 & 2 KED KERIZEE LT,
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18.  ERNIAGZEDOKEBICHFEIN B HH 2 RA TN EE o7,

19. RFOIZRITTHAENERB L, TOZLEZKEICETHIDOZ LG LT,
20.  PEENIREBICHIAIA B AICIRE L TNz &Ef LTz,

21, EFENIAGEDOKEBIZI AL —RFa LT A MDT 745V A M H R EITN
T2 ExRE LT,

22.  EFENIHFNCIAZ—RFIA LT A TEATS HUVMEITIE L 2D AGEIZE D
ATy

23. [EENIKRERIZA B & O T E & dEah TRV,

24,  HEENIAGEDOKEBIZ I AZ —=RFEOFT A P THAEIDHZICEZ AT iz &
Ah L7,

25. [EFENIKRESIZHFIABICHE L Z 25 LT,

26. [EAENIIAZ—KRFOa T A MG L2 EIZOWTKRANZEE LT, BHERIT
HEIDEFICEEL TSN EE T,

27.  HENZ, HiEIPBERE I RS —RFEAVTAIDT 74 F U X MIEATI LI
& KEOKIICER CTRE LT,

28.  [HENIKEBIZCHAZ B —FEN> VW EF o7,

29.  MEFENX, BOBPKZEOTZ 7 A4 F U A Motz Z L& KZED KN L=,

30, HEENLZ 7 AT UANMIERIZASEE ZRALZ &% KIBIZEE LT,

31, EHENIIAZ—RFarT A NTHEDNHDITHREL TN & 2 KED KRR
IZRE LT,

32, MEFENIAGEDKERIZ, #iw]NHZIC AT A MDOEE AN S8R T,
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33,  HEENISGEDOKEBICHFEIN I A X —RFaA T A MORETHA LTI, H
STEEICEEL TN & 2B TR LT,

4.  HEENX, HFEINIAY —RFPORETAZEANR 7 7 ATV A MeDIZ bbb L
THOBFIEE Lol KEOKENIZEE LT,

35.  HEFENIAGEOKRIICHFINE S AHITHEL TNz Enoiz,

36.  HiElE, WMEHENIAZ—RKEI T A MIHE L TWAICHL0hb LT, B
ICHEL TN E, EilOOXRRRIZEH LT,

37.  HEENX, KEBIZHZBEHDZ LIZHOWTE LT,

38.  EENIAGEDKERICH DT A D FEMB BT LEE LT,

39. [EFNIHFINBEDICEEZ AN T NIZEWND Z & EZREBICE 72,

40.  EENIKREBICH D EHITHFINREL TN L 2R T,

41, EFENIHFIDESICHRE L T A7z & EOKRARIZEE LT,

42, %, EENIRA~EHFEA L7, [HLb L, KB, o=, HEENHSICE
AT NI B EEIO I AY =020z, | [Zoh, Eholzre ! UBEA X
AL KESBBETTEMFTRLTE, 2T A] LSRR Z ANLTEBW
7o

43.  HEENIKRERIZI AZ —RFEa T A N THEIDADICTF oy 7 LTl &%
s

44,  EFENIHSBEFHITEREL TUE LW & RARIZERS LT,

45.  HEENIAEICBSBEIICEEZ AND X O ITHEAT,

46.  EENIHZ IR D KO ICAGEICBRNBV LT,
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47.  EENIBESBEFICEE L -2 L &2 KGEO KERIZEE LT,
48. MHEENIBDBHEKRFa T A POEEIHEDRFRE L TL vz & RKERICERET
Al L7,
H.2 L1KOREAN
Picture A
1 HEREFICEEZR-> THT T, €Ok, #HEIXADAFICAZ A THAY

PiR-oTeGRAMRE Lz, BH. #HiFREEFIEN 7 = TRV, #HaliTAS A wWE L

T EEAZH AT,

2. HEIETFOEEZR-> T, BB o EEZ B I LT,

3. HENIE IR LB S 2k~ FEEE LT,

4. HENIA SN THEFICEG N RO T ETOHEREAZREE L,

5. HiENZE I, BOBERRSTZEFOFTREZHIT T,

6. MENTEFENC B NERIZRE L &5 ) FEERKFICS o 7=,

7. HETXESBRMONT-EEEZGEICL o T,

8. HENIE 33 > e AT DT REZE LI 1A T,

9. HiFNIAZNTHF L 2> T, thal B R 2 FHA LB IR,
10.  HENIEBA S DR EAOEFATEZ AL TRE L, RO BT 7 = THELIC
TDOHEHEZWE LT,

11, #HEZEFICEO P RS TETRE T,
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12.

13.

14.

15.

16.

17.

MENIEFIZB D M2 DGR E AT,
HENIE P LB DFRZ BT,

HEllXB o> T BB E IR ET,
AT E I KBS k> e BB Z XA 2 N THE LT,
BB R R-T-ETOFEREZHE IR,

HENIEFOERZ#R-> TRE LIz, BHK, AF =y 7 ATHENIE AT

H &2 x> Tt LB R Z B I T,

18.

1.

HiFIEFICH DB RS T2 EEZ BT,

Picture B

HENIE FICHEREEZ RS> ThHIT T, thalldB B P RoTCGFREEmRE LT, £

D, #iFlEBFIIN 7 = TRV, EFIEASI P Rk GEEEZE L, EFI%, thd]

DR T B DEE % KEICRAE T,

2.

3.

HAIHRIP LB S 2o - T HAKEIC AT,
BFIEIHEn6ikoTh bot BB OFEZ KEIZ T,
A, #held, BaOFEEAZR-> T nlce, KEIIE T,
HA1E, el g o 7ok B S DGR Z FGEIZ AT,
HAIIRGEICH R > TSN B DR R T,
HAIZBDOEEEZHENCS B> TREICE L T\ D,
AT LB OFEE A2 fR> T N2 Z L2 KEITE 72,

HE 13t > TSN B B DEEZ KZEIZ YT,
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10.  HFXEAMROHFELSI R TH TREETL TN, HEXAFDEEZX
FHCTAOEIZ AT,

11,  EFEGECEN AR TEFEE RN AT TN EE o7,

12.  BEFHITIZBCHOPRONZEREZ R,

13. B FIEHEIN A E R EE 2 AEIC AT,

14. B FRGECHFRIDN B 2RI GFREEZNIZE S 2T,

15, BEFERHDOKEWRD R TNIEEOEREZ AT,

16.  HFIIthelidRo Ik B S 2 S E A2 KEIC AT,

17.  #idlZETFOGEELZR-> THRE LT, BHK, AZ— Ny 7 XA TEFIIHENG
FRZb LWV, LEEZAIPHRON TV DL EREE /T,

18. EFIIAGEICHFEI N > T NIk B D EEZ BT,

Picture C
1. EFRIFT L EOa~v—T ez AT — A E W E B o7z, 2%, i
T LR EWICERBEIAITE, F—2EEH o7, Tz oL E Bo 7 EF]
X, DL THLT U REBF DTS —LDOFHENY 25 -7, 7 U AL, HEEINGH
L7722 EIZOWTHEFIZEE LT,
2. TURE, RS, BOBHDOLEOICH T2 — Lk B ICEF LT,
3. TV RAIERRESEE OO — L E ol LETFICE 5T,
4. 7TV AFEFICERDPASEFICE > TN Z LICHOWTEILE LT,

5. T U R, HEMEBF DI S — LB ol Z L ABETFIZHA LT,
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9.

10.

T AFEFICEFDEAFICS— 2B TN TE oD &G LT,
T U AFERPE A DI DT — LB H oL LEFIZET LTV D,
TV RIETHHIEFRNHSBE DO DS EEH -7 Z L EEIZEE LT,
T AFEFNE ST LW — A E B IR EAIZE LT,

7 U AIEDOBROEE N7 — LB PTHSICH LW — LAz oo L&

THE LI L EOE IS N TR LTz,

11.

12.

13.

14.

15.

16.

17.

TV ATBEGBEOTDIHERN S — LB o7 EETIZEE LT,

TV RIT O ZICEF PG EHE OO — 22 oTn L BT,

7V AIEROERIN T — LA Bl E T EEFIZE 2T,

TV AFIEFICEAENE DB OEREEH T2 F o7z,

TV ZZHS OB G — LDFEEND 5 & KEOE AT L,
T ATEFNA GO — L EH ol L EAIZE LT,

BENIE Y I AT TE— AT — L EE -7, 8 THAHAT U A IKEIC

WHEPRHE ST —LDFE Lo 2 L2 L& LT,

18. T U RFEAIEADPERT IS LB EoT I L EE 0T,
Picture D
1. HENIEFICHED D R T G H Z AT,
2. BEIHERPELAZOIZDIC, HILWEREZTLEY b b ol 2 L EHAGEIC
ah L7,
3. FRIIMEKOENNELBT DD T A 7+ EHo TN ERKEICE T,
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N
A

BEIIAZIHEROENPEORAER DO N7 LB MIOWTEELE L

7o

5 BEIX, ENMVESOEDTAR ZH TN EEAEICHIEB L,

6 FRIIKEIZENNADDEZOIZT ANy ReEHo T it EoT,

7. BRIHSBEOLZDOOTLEL RTINSO H 5o TAELEKE L TWET,
8 FRITEFPWELBHDOTOIT AR & E KIS 572,

9. BERIIBERPE IS NET ANy FOZ & & KEIZFE LT,

%

10. LA B 2N H 5y O e OFEA H 72 & "W T iPhone B W2 To7=, £ L

TEMHIEEDERIZENZIE LT, BKITEL < Ro TAEICETD Z & 2B Tal

11, EFBEFAGEIHENB SOOI 2 H T2 E o7,

12. BRIFIGEIZENDPRELAFDTDITH LT A3y FeBE - TNl F o7,

7

13. FBEEFAEIBEKOENLEZIZT ANy 27T LB h TN EE o T,

H

14. FEIFENMDPADICTLEY M2 N EREIZEST,

7

15. BEIFHODOBERPBESDOZDIZIT ANy FEBE-> TN KEIZE T2,
16. HASITHEARTLEY M=% EHo7c 2 LA GEICEE LT,

17.  EMIELTHIFEOHEATLY L FTTA RNy FEES>THIF -, BEIT
L < 72> T, KELENDPAZDIEDIZH T NLETVEY MZOWTE LT,

18. ELITENMVELBHIZT ANy REBE > TN EREIZS -T2,

Ri
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Picture E
1. il AL EENIRFOALT A RMITTZ 7 ATV A RD AL R—L LTEE
STz, MIENTEFNCEE A Ly, B E HICRE L, %ic, EMEESES
[ZEEAE AN EHFNSE o Tc, a3 DR ZIZZ D Z LT W TEE LT,
2. IRF—RFOALTABNTHAENL, ENMPESESEZRALILE S, HLITEE LT,
3. I E FICEN DA B OARIZEIN LI L 55T,
4. I E LB R LT, ENMNI T A THSHHFICHRELZZ LIZo0T
FELE L,
5. HiEllZ, ENVPESBTE ZOFKT—EFEP> IV WNE BTS2 BT
A L7,
6. AT ENDPEDEFICKE LI FREB OB L THLETFIZE T
7. Hal I DB H A RE L2 LB IR L TWET,
8. HENIENNRIAZ—RF AT A MOREORICAZHIICTF = v 7 LTz &%
DB FITEE LT,
9. RN DR S 2 RATE L EFIZFE LT,
10. RAFX—KZAVTARDT 7 A FNVETT 74 F Y A MOHENE 3 AONESN
PURESAFICHRE Lo T L2 HRAGNLENT, TN ERW, 202 L &2
DB A EHE T,
11, #HENIELICENT D2 T A P THOTEOICH B S 2 RATE LG LT,
12.  WHENIMELOEFIZENMNIAF—RFAT AN THAFOTZDITKELZ L
Sy
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13, #ElILOE FICTENMPESESETF = v 7 LIt E o7,

14, i3 LOE FICENPAENEEERD L E o7,

15. HENFEDELICI AL —RFEA LT A N CENDEAFICRE L 2> TE -7,
16. =AY —RFAUTAPINTCENMDPHEHODBEFEZRALLEE FIZEE L,

17.  #HAFENMDBIARAZ—RFEI T AINDT 7 ATV I AN THSBEBHITHREL
ZEEEW, HENIEALAORE FICEM R SICRE LD ARG LT,

18. #MEFEFICENMPATEHFIHELZZ IOV TE- T,

pli

Picture F
1. WEl., =0, BEIERKFEOI LT ARNMITTZ 7 AT VR RO A R—E LR
STz, HENTERNC, EMTEDBHICEZ AN, #HElZAEENCERELS
& EEFNC W o T, EAENTE L TRGEDOKRENZZED Z & 2FE LT,
2. BRI AN B BRA TN &, KEIZEE LT,
3. HENIACGEDKRBICHFI N By B R 2 @R L TS e LS o7,
4. EENIRRBICHFE N 2 T A P THAFICREL TSN LEVELE,

5. BEENL, RN HSZ ZOFRT—HBE N> Z NN E H o TnWA Z & &2 KERIC B &

6. HENTETNCH O NEFIRE L & 59 FEE KEBICE - 72,
7. EENIHF N B IR E L 72 & KRB R Z TV 5,
8. BEEIXa 7 A N THRINEDICEZE L Z &2 KEDOKBRIZEE LT,

9. EENIH AN B BFOZ L 2EA T L7z & RERIZE LTz,
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10. IAZ—RFaLTARDTZ AT YA RO 1ANERNL, BHHFEOHFINHETIC
HWAONTESTZEEBEEINLHNTE Lo T, £DI LA KEDKAIZEE LT,
11, HENIHFEIDN 2T A N THOGZRATE L KEIZEE LT,

12. ERNIAGZEDOKEBICH RN BH I OTOIZHRE L TSN L E o7,

13,  HEENIAEOKREBCHFIN BT =y 7 LI ol

14,  EENIAGEO KEBICHFEIN A DA @D & 5 o7z,

15. HEFENIMEBEHEZHDOKEOHFINIAZ —KFar T A M TREL Tz L
KEBIZE » 7=,

16. HENIIAZ—KRFar vy NTHARIDH D ZIEA T Lz & RRRIZES LTz,

17.  EEIHFEINIAX —RFEI T AMDT 7 A F VI AN THSICEELZZ &
W, ERNTE L Ro T, KEOKEBICHFIN A SICEEL TN &G L
7o

18. HEENIHEINBDICERE L L2 KEBICE -7,

H.3 L1CHINESE

Picture A

&

1. HEFEFOGEZR> TRICHEL T, RORBICEFEAZAATR-T, H
ol BEBEEZHFIZH T T,

2. HEFIIRETEEZR> 7o, thalllii B D EREA RAET,

3. a—b—JETHFENTIA N R E T OFEEZ /YT,
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6.

7.

HEIE Ol LBy OEEIZHAET,
FeB, KEOE TOBEELZR-Tz, WMELTHDL, AFZNNTHEFIAILRETZ,
HElIE I LB DO ERE A BT,

HiFElFEFOERZR- T2, £O%, #hirll3EFOEREZHE L T, FABKE

THFLE L LEE, HAIZE IR KBS OEEZ AT,

8. eI LI EFH O EEZZEFICHIT T,

9. HENIE FOFEAZHRED £ L, MELTOLANBE P o FHEAHE I
TE L,

10.  HENIARZANTHRA SRS TZEFOEEZ EFICE- Tz,

11, HAICHeIIE R DGR E RET,

12, #hAlFEFOEREEZHRD . WERIC, AX vy N TERLAFOEREEZ BET,

13.  HENIE SR> TRE LIZETOEEZE FIZH T T,

14. =a—b—RTHEIIE FITMEBE S o TRE LT GREZ®E T,

15.  HENIETHE 2ot FEEZBEKIE Tl ~H 1T,

16.  HERNIAEE TH M RO T EFOFEEEZZ FIZE LT,

17. FBEHFOHEFNIETOGEZRY L, TOTHEEZRELTE TAZANTHT

BB N RELIZEELZHITE Lz,

18.

19.

20.

21.

HElZE B OEELAHRE L TEFIZH T,

B CHE RIS E I AR TR e K B OFEREZ RETHIT T,
HENIE FA LAY DEEE RE ThIT T,

HENIE PR B Y DTRZ BT,

322



22. HhElliaz—b—Ta vy Y CEH I LBIOEELZE LT,

23.  HMENIE TICHRo - HEEE HCRE L CRAE T,

24, HEIAZASTEFICHD DR IO T EZ AT,

25.  HiEIETFOEEZLAR-> T, LBHIZ LT T,

26.  HiENIE FICHD RO T L DOBEE L BT,

27.  WhEllifE kB H IR HFEE LT,

28. AZNTHANIEODEFIZE sTBEEZE LB HICRET,

29.  HENIARAZANTHEAEFOLDIR-TEFELZHEAFIZRET,

30. HAENTHASDRE LEETOTEEAREL T, EHichdErk,

3.  HAEINEFIZHEEAZHR-> T, Mk LT, eIl FORK AT DFEHEAZ JA7

32.  HAENIAZ =Ny I ATHEFIIEPI HROTMLBIDOFELZRETHIT £ LT,
33,  MiENIMEIE CTH FIELBEYOEELY R FE L,

4. WHENIETOFEEZR-T-, T L THOBWE L, AN NThoTtEFICAD
D> H T DOEFEHEZ BT,

35.  thElZIITHEFOEEE R, Wk LIk, HallTWKECHEFICh-> T, %

LEEDEE R H T,

36.

37.

38.

39.

40.

HENZE DB RS T B FOFRZEF IR T,

HENIE I B DTHEZ BT,

HENIEFICEO LB 2o GRZ AT,

HiFNEE ORIE FICB 03 o Io G EEZRE L TE FIC AT,
HENIE PR B S DTERZ HIT T,
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Picture B
1. #HENIEFOBFELZR-> T, AENTHFIIE>T, BOOH-TEEEEHIT T,
B3 0OEELY JGEIZAET,
2. HP3ZECEDEFOGREZ AT,
3. EIIHFEIEAR TR T-HYDETEEE KEIC YT,
4. ELENAUTEFNEDOECE B DTRE BT,
5. FORKEFBRALMFER S TENoTz, EHBNMPRER S TOERITKE
ICAET, RELLTHH 276 LWVTT,
6. HIIEIHEINESBH RS TZEEE R,
7. HENFEFOTREAEEo. TORKTHEFOGHEERE L, BAREECE
TERoME, ETICEEE BT, BETI3haINMR- T2 By O FHEE KEIC R T,
8. BFIEIHE»6b 6ot LI A DFELRGEICRAET,
9. HENFEFOEFELZRY E L, MELTHDL, EFICHITFELL, EFIEAS
A& DG E % XE CAGEICREE L,
10.  EHIHiEIN R ik B O T EE JGEIC R T,
11, EH3HEINES A S E ot O EEE KiES R,
12, EIGECHFINBESBH DOk EEHE BT,
13.  HFFAGBECHEINOATES TROTCEEZREL T Lo L2 F o7,
14.  HEFIIHREID RO TR LI B OB R A FGEIZE T,
15. BT3B S 2o G E 2 KEICRAE T,

16.  H AR LA 2o WG E A2 KEIC AT,
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17.

L7,

AN

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

BEREOHENIEFICEEZ L > THITELL, TOHLETOFELREL *
BHAZNTHEAFIEBIPRELCFEEEZDITE L, EFRFELZHH 5T
ETHLEVELL, TDOHLWI U bimEL TS NIEEELZEICREE L,
HATERIDH D OFEARE L TAGEIZHE T,

E1 il > TN B B OEEZ KZEIZAE THIT T,
H 3B BHEOFENGEICRAT,

H AR A H - - T B & T,
B3GR OFELE RAEE LT,
H3AGEICH R L B O DIk T FH A J,
HATRGEIH R D R T K A O EE 2 RET- L E o7,
HXBEOGR IR O NI TFEE R R E L,

H 13m0 Mo 72 B0y O H % KEIZ AT,
HATEHEN R Ay D EEZ BT,

HAIH R 3 B & O Te bl - 1o G E & AGEIC ATz,

H AT EA CAGEICH R DL B B D2l L VR LT ERELE RET,
HA3thm o ikse L LT B0 B S OB R &2 AOZIZ /T,
HAIHEICED B OFERZ FGEICREE L,

HAFHRIN BRIt FREKECRETHT L L,
HAIECHFT D R T B O FEEY R E LT,

HEIIEFOERZR-TZ, TREZMEL T, AN TRoT, HFIHLBEY

DHER NI AT, EFIIERIB R B0 OFREZ JOZIZHAE T,
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35.  HiENFILTRHSZDOEEZRN, WELILEOER, thall3BKE TERELZ E
FIZHT T, 20k, ETIEIMMEXASFOTELEIZHET,

36. HPIHFERINRSTZESEHIYOFHEE KEICHAET,

37. EHEFIIKEIEDOEEZRYE,

38. HAIIAEICHFNPHTEH IR ST EREEZ BT,

39.  EHPIAGEHFINA IR TZEERY AT,

40. B TFSAFKEC RN BHOEREZ K-> TN T, A ATHELIZEEL

<Nz &L,

Picture C

1. BAE7 Y AZEFEEL LT, BORTF—LbxLicneEoT,

2. 7 U AIEAIEFANEIDS ZH TR o L BRANC S — L2 LICEE0VET,

3. TUVAZEDOTERT =L bolcl ) ZEEFIZE 2T

4, WERMPFEHDSZE > ThH T o S —AFN0E-T, MATND,

5. TV AFEFICHESN T — L& LI T o7,

6. EEIIT LE Ty —2OE FTIAEL LT, F—2BE2EHWI T2, 0%,

WeledT7 VA F—bEEHolc 2 b 2 E o7, 7TV ATZEOEFIZEFNBES A S
=R E ST L E 0T

7. YA L LBFEENTTND, VAZIIHERARE T —LDZ LIENDERD

LS T, LTV A LESBIOZ LIEN S TH LK U T,
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8.

HERNIFGI N DT — A EWNE LT, £ L THREICEWE Lz, ik

AN —LEE RS Z L2 KEOETICEVE L,

9.

10.

11.

12.

13.

14.

15.

16.

TV R ROEFME B HN T — LA B 572 L AGEOEAIZE T,

7 U RTEFRIN A EHIC DS H B o LEAIZEE LTz,

TV ATEFIEROER P EE TS — bz H T L E o7,

TV AFEFIHERBABSES THAT S — 2 BRI E T L E o7,

7Y RIEFITEBD S —LMZER LT, BOOZ E2BA LT & oz,
TV RIEROERNEAH ~DS HEH o722 & 2 KANDEF Mz T,

7Y AIEFIEAFIC DS EE o7 EETICE 0T,

T THONHEREFRSMEIE Y I I AT —2EEENE LT, B2

Hof = DT U AICRAEE L, 7 U AMEICHE S8V - 77— L% R

TN EWn) EEFIZTENVE LT,

17.
18.
19.
20.
21.
22.
272,
23.

24,

T U RIEFENASBE DD — LB ol EFICE 5T,

TV ANKEOEFIEKOEENBTAH IS — LI AT EH T,

TV ARERABDAE T — L2 ol 2 LITEFITE LT,

T U ATEFIER BB T2 S — MBI R oo E E o T,

7 U RIEFICH G OBEKROERRHT LT — L EEH o= Z LIZ O TEE LT,

T RFEFETEAIEENT LB — L2 2B CHDHHFIZERTH EE

T RIEFICEFTN T — LD DICH TR aryrEEom 5 0nE LT,
TV RTEFE CHDOWEKOETIN S — AT ot EFIZEVE LT,
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25. T UAIMEROBERDEEEDO-DIZDS ZE-7-Z L A FIZEE L,
26. WLBHGFEOZ LEZFELTWD,
27. T UARFEFESBEN TS —LEEWEWLEFIZIE T,

28. HEFIEITVRIZERNIMEEHSEHIDIOIZE y 7 AATIITE, F—LEEH -

-
—o

29. T UABR—HST—L%LTWe, BAKEEFICASES—HS—2L%2 LT
ZtEExELL,

30. T URFEFAIERDEEIN TS —LHI ZEEFEVWELE,

31, EFEIOELZDOT V) ATEF N EA IS — L2 o Z L AEFIZE>TVEL
77

32. T URIKEOEFIZADOHBRN S — 2B ol E5VE LT,

33. [HENIF—2HEBK LV, ZLTE Y I B ATITo T —LaEE2EH o7, I
AN — DR B o7 Z 2T U AZEE Lz, 7 U AXEFIAME B H 27— A
Wa E o7 2 & B RGEICEE LT,

34, HAEITLETT—A~ I UDREEZRAT, HAZTIEAT-oT, F—Aa~
VRS, TOZEEELOT VARMLZ, TV AXEECESNIA SIS —
Lxvokpolobnd ZEZEFIUBRTS,

35. T URIEFENASAETE RS- LAOEEMNSIEN) EEFICSTFES -
77

36. EAINPELOT Y RCAGNE ST — A E R, 7 U RAFEFETERLT
HAIlCZoZ taszoT,
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37. TV RFEFAIERDEEFICT LB H o E TV,

38. T VURIKEOEFIKKRE LTOEFNEZEHIDTZOIZTS—LxH-TT o
=L ERSTWNDHEE ST,

39. T VURTEAFIEROEFRINMEASDOZDIZE Y I AT T —LbEH-TZ L5E
L7z,

40.  EFNIS—LARKRIFE T, Ev 7B AFIAT- T, BN 3DS 2 BHH-7-2 L &

W e DG GG LT, IR ITAGEDEAIZZEDZ L &2GF LT,

Picture D
1. Wl DFERDT=DIZENTT VB FEE ST, LB a6 oTe i)
L < T, KOEDERITEH LI,
2. BRIIADVBDPILLDLG S 6 ST LWER 2 KGEICS - 72,
3. BRITIGEIHE K ENDH L iPhone #H > T, BICHIT L ESNE LT,
4. FRIIAFOERENDLOL LS ERDT LB FE WS 2 & T, AGEICE

FECE 2T,

&

5. A, wAEATLERELT, HDALLMS iPhone 28 5072, LbbE7E-o

7251,

7

6. FEITIIGEICHODT LWEREZE T 557,
7. EMTEL L LOHERTZ L o7, ENETT v ITNVARNT AT LB a2
IV T T2, BEBICEMIHLOERIHAR S LB a2, EEE 5L

Mole, TO%, BRIIKEIZADGHENMLL T VBV M2 bolzt 507,
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L7z, 7
10.
11.
12.

13.

BROWERD L X, HRIZANCT Ay MaEE > TN LIS 72,

[HF

ML DBEDTER T LB FOTZDIZT A8y REBE > TEEIIHITE

KA

FEITINLL T, HEEHICT LYY ML N2 s KBSV E L,

BRI O EARADICT A Ny FEE T LS o7,

e

EITENTEDITH LVOEFELEE -T2 E KBTS -T2,

e

R
A

WIAZBICENDESDTDICT ANy hEE-T-EF o7,

[HF

MIBREOREADTZD, TA XNy hEEWIIT-72, &ERICEERICE-T=

TANRy "ebifl-, BEEIENMHLOHSOHAEADOD T LB FELTOT ANy M

Ho TNl L2 FEIZE T,

14.

15.

16.

17.

%

BRIIFGEICENPE LA DI EHAR L FE LTk E 0T,

%

ERIWMROENNREBT 2T EH -T2 2 L 2 KEMRRT,

7

FEITENMVHEHSICPAAEZE 72 L KEIZS -7,

HHF

MIRITWR L DFEELSAD 23 BOHER TEARTLE L M2 BED)

EMAHE LTz, TOHEEEDLSDADRAER T LB FDOT=OIZT v 7 Vv a v 74T

XFEL7, A, BONT v Ny ay T Thol-T ANy REfRZEELSAILH

FTEL, FRHANETHEVE L, BRIIERPH LVWT Ay REfEH 7 L8

VERELTHOBICHITFT W) Z ER2AGEICSEWVE LT,

18.

FBEITENMNASOEZDICIPAdEZE T2 ¢ 2 KEICE ST,

19. BEPENMVPHDEFOFRAERICT ANy REHE-> TSN EGEIZEWVE LT,

20.

21.

ZEITHDEHHED Phone 2 b H o722 CICKEIZE T2,
BRITAGEIHEOEN D HE I iPhone < Nz E o7z,
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22. EITGEICHRENB SOOI iPad 2B o7 S o7,

e

[HF

23, ENFELBEOMERNDOOIHEZIT v 7RI, BETECE -

=
—o

A

24, FEIILGEOEND B OHEE B O iPad 2250 £ L7,

25. BRIFFAER DL SWERNEA IR ZHE > T NI EBEFTEICHE L E L,

%

26. FEIIHEKOENMNESOHRAER DD iPhone 7 LEL LTI 2K

HITEE LT,

g

27. FBEIXLVTIAD LSO S LBy NEAZEIZEWE LT,

7

28. EEITENMVALGHAERDOZDHIZPhone ' E o722 L A KEICE > T,

29.  EBRITEIEROEMNIELBSEHIDIZOIZT v TV a vy FfTE, 74
T rEHSTINILEE ST,

30.  BEFWOENNELE D HFIIEFEFRORAER T LB b o L AGEIS
g0l

3. ENEFEDOHEAOTLEL F2LLI I ERKELESNE L,

32.  BRIFLBIEROENVPHDIZT ARy REE- TNl LEEFNE LK,
33.  ERIFIGEIHZGOWEERNOET ARy REbboltZLEFWNE LT,

34,  ENOWHITFKEFAER THD, ENMEITA 750 2)ETHoTTA 7+ 2 H

HHF

STz, HEAHOEEBICEN I LOELIZAEDDBBIECTET2T7 A 74 2T T,

BERIZZL OV T L EIGEITEE LT,
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35, ENMOHELOFABITL DIV, EIIX iPhone 7 LB k&L TR LD
EIZHITTZ, Tk, BEITEF CAEIZENMIHRLBHIZT VB M 2T )
LR Ebiul,

36. BEIIMEEDPBEDOEZDICTH LWEREZE > T NI &2 AGEICERS TIa 2T,

37. EEITENMPEDICT LY b ab Tt e KEIE T,
38. EEIIAGE NRESICHEE B > TN L E2E WV,
39. EERITIENMCADETLECY LT,

A

40.  EBERITIIGEIHREDBDIZT ANy FEE - TNz Ed LT,

Picture E
1. MiFlE =N EEFNIIATT 7 A F VA NEHT, EMTADOLARTIZE N2
EEMENAB AT, MENXEDZ &2k DR FICFE LTz,
2. FENTE F I B ORRBIEMRIZ L5 o7,
3. ARG CHEE LR S ZICEMTASERATZ E VN E LT,
4. HWEBFEFICHZAE LIV RV,
5. FENSIANRALT AN LR >HZ > BICHENPZFENZLZBNTLE > T4
ATWD, HAEIK AZRAUTEDT, L IDRWNI EEDN,
6. HENIE FICENTPESTEIDR 7 7 ATV A NEF 0T,
7. FEL, BN EHEFNIIAY —KRFZOa T A MBI LT, #hElEE O FEHN
FTIELLWE BT, EENIRE LD, HEMIASTHEHICRE L EHFRICE 27,

HENIM L D E I B HICERE LS o7,
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8. HMiw) Lt L EBEETTWD, HEINX Y TARA—NERNT 745U A hOHESE
EYLHRE, HEFET = v 7T 5 LIS T,

9. EMIEEHIaLTAMOE AL LS o, HEIIRHICEY, ko E T
IZEWE LT,

10.  HENIENTDPEAFICKE LI LD ETICE 2T,

11, HEITENMDE R EBATL L H 255 LT,

12.  #alldZoEFICEMPETAGERELTLLEE o7,

13, #ENIEFICEMPEAFICHRELLZ L2 E o7,

14, Wl LZE 27 74T VAN CTENMDBADEHOLRIEZRATL LS 57,
15. HERNEENMDPASEHEREZ L EZBLOEAIBZE LT,

16.  #ENIEINT7 7 AT VA MERF EZRAT EE FIZE ST,

17.  #HElZEFICENMDPEIROKRES THNAS ZRATL LSV E LT,

18.  FENIEFICENDATEIOZ L EBATE LS T,

19.  #EIDELDOE FITENPEAFITRE LIS TEWE LT,

20, HENXENBASBEHE 77 ATV AN LEZEIFEFICE ST,

21, HENIELDOEFICENPEEFIBE L E S o7,

22.  HENIEFICENPEPEFICRELLLZ L2 G T,

23, WHENIMERICT7 7 A F U A M TEMIAFICENEE ST,

24, HENIEFICENMDPBABSBIZRATLLEEWVE LT,

25.  HHENIENDPBESICERELLE B OELOEFIZERE LT L E LT,

26. HENIEMNT 7 AT VA NTHEBGERATLEZ LA ZOBFICEE LT,
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27. el LE FICEMTEDEHICRE L LS WNE L,

H
HOBSZBATLEZLEE o7,

Vi

28.  HHENIE FIZEND
29.  MENIELDOE FICENN I AZ —RFEOFRECHFIAH EZHE LT LS o7,
30. HENIENDARFaSTANTHESEHIZEALT, HIBOBEZEZDOE FIZ
=s-o7,

31, HENFENDEAFBREIC L L ek E S VE L,

32. MENIENMDEAFZRBATLZ L2 LOEFIZEVE LT,

33 MHENIMEZICENMZESEFZIRBATL L EEWVE L,

34.  HENIY A MIHEAEIOARTZEZIAATL, EMTESOARIZEZIAALL, #H
EMTHDOLRIZEBEAATL > THEIT O - < W &z, HaEEN 2 B 5 O 4 i
HEZIIANTEENWD Z L BB FIZEE LTz,

35. RFPEOEBEFTENMIADHEZERIINT, TLTEMIZOZ LEHAIIENE
L7c, ZOBMFNIENMVNBRETADZRIINTZ LN 22 ELDOEFITERT,
36. HiElEar T ANDORETENMNVEAGZRATEIEEZHE FITBAT,

37.  WENIELOBE FICENMPEAFICEE L2 a2 F o7,

38. HHENIE FICENMNRBE T 2 BATL LSV,

=N

39.  HENIMELOEFIZENDPHEEAFITRRLIZEE T,

40, WHENIME L DOE FIZENMIMMEB T 2 HEE L= 55 LT,
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1.

Picture F

el & ZMEEFNL3IATTZ 74TV R MEHT, #HFNFIEROARTZE W,

Ho D Z & & KEDKERIZEE LT,

2.

27,

6.

7.

REDT 7 AT VA NOEENRHY , HEIIKBICHEIPASEF ZRATLLE

ERNIAGERBBICH RN H D ZIBATEE EVWE LT,

ERNIREBICH RN B3O Z LB E S -T2,

EE S ATIHFEISARBE D E A DA AL EKEORBIAMIZENE LT,
EEIIRESICESEBI N7 7 A4 T VR MNEFE 0T,

HiEl, FENEHEENII A —RFOa T X MISM LTz, #halIEF O

FTESLWEE ST, HEAIRELZD, BMITEICRE L, #hialldEeIcREL

22 L BERINCE oz, HENIAED KENICH RIS B IR E LI E o7,

8.

TrATIVAMNEHERT HEE, HEINEDET =y 7 LTSN L EENTAGE

KERIZME S 7=,

9.

Tr7AFT VAT AMDOLEE, HEIHEFE LTV £ L2, EFNTIESH

DI L EBERKEOKREICEWE LT,

10.

11.

12.

13.

14.

NI RIS BT E LT & AGEDKEBIZE 72,
PRI R DM B B & A 72 & KEBIZER LT,
EENIACEICHRIDE 2R E LT L 2S5 2T,
EENIACEICHFEINH DEFICRELZZ L EFE o7,
ERNIAGEITH RN 7 7 A4 T VA N THOOARTZRAUILE E o7,
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15.  HEENIAKADOHENB S ZRATEZ & &2 KED KM R T2,

16.  EFENIHE RN H 3 2 EATE & RERIZE o 72,

17. #HallENFI TIAA— T IADEIEOHREL LE LT, HallTERICH
STEHIPEFICRE LI EE2EFWNE L, EAND-L D LTEURD B AEKRRRIZ
WHEDHENORIINTZEEI L2z E L,

18.  HENIHFEINASDOZ L BRATEZ &2 RKBIZE o7,

19. ERNIAEFIDEH FHITEE LT & EOKRIZEWE LT,

20, MEFEIEBAFICT 7 AT VA RLEZ EIZKEBIZE 572

21, HENIKZEOKEBIZEF N A EHINE LT LS o7z,

22.  EENIAGEOKENIZH RN B 3 2 BATEZ EIZOWTEE LT,

23. T 7A T U A FOBRETHANIAEIZADITEAZRATZL S T,

24, [EENIKREBIZHHRIDAH 2 BATL EEWVE LT,

25.  EENIHFINBESICEEL TN EEBRHETREIIZEWE L,

26. EENIHEID T 7 AT VA NTHDZRAILZ L2 KGEOKRRIZEE LT,

27, WHAHOZ L EZEIBEZTND,

28.  HAENIAKMICHZDPHSHEEZRAILZZ L2 E 27,

29.  EFENIAGEDKEBICHEI B HITRELIZEF o7,

30.  EFENIRFZTHEIDNADN S ZWVNEZE-> TN Z &2 KEORIRICER T
FELE L,

31, HEENIHFEIDABASEFICKESI NI EZREFWE LT,

32. HEHENIHMEIPBDZRIINTCIEEZRPICTENE LT,
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33. EENIKEOKICHFNIA D ZROE LIS WE L,

34. MiENIERIOARHIZY AN CF =y 7 Lz, EMEFATHIOLRIZT =7 L
oo TLUTHERNIZED Z EAERNIEE LT, EANT D - 0 ST, thalldZEono 2

& B RGEDKRRIZEE LTz,

35.  RFEOBEZRICOWTHANIEFZRIINTZ, £O®R, thalldZDZ LA EEIZE
WE L7, EENXZ OFEER CAGEICHANIE s RIINIE WD T L& Linbillc,
36.  HEFENIHSOEER A > TREOKESICERR 2 # T 72, KEB2SH 20 B & O
o 72 2 LR T, EERICH =,

37.  HElEENEEFNIRFEOT 7 A F VA MTHTE 2, #FIEH Y OFERES
EENZE o7, EANTE L TREBICHEINHZICKRELIZZ L 2EHETE 27,

38.  EFENIKEBICHFINE D ERATE SV,

39. HEHENIHFEIDHDITERRLIZEE o7,

40.  HEENIKREICHAS DB 2B O L inxl,
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APPENDIX |

SUMMARY OF L2 ACQUISITION OF REFLEXIVES

Summary of selected studies of L2 acquisition of reflexives. Author(s), year of publication,
participants’ L1 (the number of participants in parentheses), target L.2, and the main findings of

the study are outlined.

Table 76. Summary of selected studies on L2 acquisition of reflexives

Author(s) L1 L2 Main Findings

Akiyama Japanese  English Examined embedded that-clauses vs infinitival

(2002) (n= clauses. Found that L2 learners were able to acquire
141) the locality condition significantly better in sentences

of that-clauses than infinitival clauses. Also found a
considerable number of advanced learners who also
failed in acquiring the locality condition that was

tested for.
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Felser, Sato, &
Bertenshaw

(2009)

Hirakawa

(1990)

Jiang (2009)

Kim, Montrul,

Japanese
(n=22
for study
1,

32 for
study 2)
Japanese

(n =65)

Chinese

(n = 66)

English

& Yoon (2015) (n=32)

English

English

English

Korean

Learners’ performance differed from L1 speakers in
speeded but not in untimed tasks. They argue
learners have difficulty in identifying locality
constraints than c-command violations, which was

the opposite case for the L1 control group.

Examined data by Wexler & Manzini’s (1987)
binding parameters. Found that L1 Japanese
transferred their L1 parameter setting to the L2,
which led to errors. However, results were mixed,
and suggests that resetting binding parameters as
possible.

Intermediate level learners were more aware of
clause types (finite vs. nonfinite) than beginning and
advanced level learners. The intermediate level
learners were significantly more accurate in rejecting
LD antecedents in finite clauses than non-finite
clauses. Noted that L2 learners might have difficulty
in identifying tense markings in English.

L2 learners interpret reflexives similar to L1
speakers, but process pronouns differently, even
among learners with advanced English proficiency.

Learners may be able to apply syntactic binding
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Kim, Montrul,

& Yoon (2009)

English

(n=41

Sperlich (2013) English

Thomas (1991)

Thomas (1995)

(n=5)
Korean
(n=5)
Chinese
(n=8)
English
(n=33)
English

(n =58)

Korean

Chinese

Japanese

Japanese

principles to sentences with anaphoric expressions,
but showed difficulty with contextual and discourse
information.

Examined Korean immigrants, bilinguals, and late
L2 learners, and found that immigrants perform
similarly to L1 speakers, but bilinguals and L2
learners show different binding patterns. They
suggest bilinguals and L2 learners (who had similar
proficiency scores) showed evidence of L1 transfer
from English.

L1 Koreans were able to show binding patterns of
Chinese, but not for the L1 English group. Reasoning
is due to reflexives in Korean and Chinese to be
pragmatically oriented, while English is not.

As proficiency increased, both L1 English and L1
Chinese participants accepted LD binding of zibun.
Lower level learners had substantially lower
accuracy rates

Higher level proficiency learners of Japanese were
able to acquire proper binding, but lower proficiency

learners were not.
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White, Bruhn-
Gravato,
Kawasaki,
Pater, &

Prévost (1997)

Yoshimura,
Nakayama,
Sawasaki,
Fujimori, &
Kahraman
(2013)
Yoshimura,
Nakayama,
Shirahata,
Sawasaki, &

Terao (2012)

Japanese  English
(n=19
for story,
22 for
picture)
French
(n=22)
Chinese  Japanese
(n=48)
Turkish
(n =40)
English
(n=13)
Chinese  Japanese
(n=34)

English

(n=13)

Learners’ performance between the two tasks varied
considerably. In the story tasks, both L1 groups were
significantly less accurate than the native speakers,
but were not in the picture task. They suggest that
different tasks may induce different levels of
difficulty, which may have affected the results.

Accuracy of identifying LD antecedent was
generally lower than local, and more inconsistency
within L2 learner groups. Results suggest that

acquisition of LD binding is difficult regardless of

L1 background.

Accuracy of identifying the correct antecedent
increased as proficiency advanced, but overall L2
learners had more difficulty in correctly identifying

the LD antecedent as opposed to the local.
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APPENDIX J
JAPANESE PROFICIENCY TEST

The following are the questions from the Japanese Language proficiency test that was taken by

the participants. Questions 1 and 3 from each section are from the N2 level, questions 2 and 4 are

from the N3, and question 5 is from N4.

3+ 4ANb—Dx bV

[ 1 DEEDFHA T ELTRbILWVEDE, 1+ 2 -
W,
©) ZOBRWENS EARIENR SIS DIEA DD,
1 771 2 -1 3 LCw 4 L
® BRI AT T ADREFITZ HIEN T,
3 2WVW0xr9 4 WOk

WO ko 2 VWl

1
® % . AARITE LW AR LT,
1 FFLvw 2 XO0LWw 3 FbLVWw 4 (IZiFLwn
@ 3 HEIMN BBV TV D,
1 50\ T 2 HSZWT 3 ST 4 HOSNT
® HARTWANWARBREZ LE LT,
1 WA 2 FWFA 3 ITITA 4 FiFA
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[/ 2 DZELIEEEFTHLE, bW EDE, 1 -2+ 3 41 b—>D
Z BRI,

©) COHATIITIA U BERELTSTW A,
1 #Bn<T 2 HEhT 3 HNT 4 ENLT

@ TFoTWBHEEID, RAECETI QW EEEE L,

1 BT 2 SFoT 3 *x<T 4 tHirc

® AR, THALY I L) HTT D,
1 B 2 B4 3 HuE 4 IN4E

©) TIRA FOHAEDITREO TR T,
1 s 2 mE 3 M 4

) HITFEITETHERAY TY,
1 FH 2 3 fEF 4 fEEE
IES3 oD () ICAHAZDIZELIVEDE, 1+ 2«3 - ALb—22 50

S,

@ H LW Z 2D 72, 3 mHICL<SIRT () Wi,
1 2o T 2 MNFT 3 FboT 4 EbLT

® IOV a T FETN, a—1x () TI,
1 =% 2 #HH 3 HE 4  Bh4

® L DFADZNEEFCIE, [HEFNTHEODOFEIT () 95720,
1 Hw 2 Hx 3 B9 4 Bzb

et D TzRRIE, ENE D () SN TOFHMEA S,
1 £, 2 Ttix 3 LA 4 Mic

® ANODOFHZIFELZ () <7Z3W,
1 DN T 2 LdARWNWT 3 LdARNWT 4 ZTHRNWT
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RHRE 4 DEEIZEERNRBIEWVWHEDZ, 1+ 2« 3 < AnbH—22 5 EN,

1

@® HDONDEBREE AT NOHIENR LN TT,
Bl 2 FU®H 3 boix 4 HMHDHU

®  RECH LT = ABMELND,
2 2 Zhvnrb 3 WO TH 4 EAEA

® HHIAEHZZDKNTT,
KE)7 2 —4o 3 o 4 MgE—d

BHH I THED PHRIZ R L T 72 &0,
Bz T 2 FHRT 3 17T 4 JEHALT

@ FHLRAZABHHELET,
HEVET 2 FEEd 3 HET 4 A0 £
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