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Abstract
In Japanese, noun phrases (NP) can be modified by preceding clauses (CL). In this study,
four types of noun modifying constructions (NMC) are recognized. In the Regular
Relative (RR), the NP is a part of the proposition that the CL expresses. In the Gapless
Relative (GR), the NP is a part of the proposition of which an unexpressed verb is also a
part. In the Complement (COMP), the NP is the name of what the CL denotes. In the
Clause and Noun Host Type (CN), the NP is a name of a participant in the proposition
expressed by the CL. Compared to English, the Japanese RR is equivalent to a relative
clause and the COMP to a complement with a nominal head. A markedness relation, in
terms of the resources required for processing, is proposed to characterize the distinction
among the four types. In the absence of prior empirical studies investigating how
speakers of Japanese comprehend NMCs, a series of experiments was designed to
determine what kinds of cues are used by Japanese native speakers and English speaking
learners of Japanese to comprehend NMCs. The experiments involved 23 Japanese
native speakers and 11 English Japanese as a second language learners (English JSLs)
who were given sets of sentences containing the four types of NMC and were asked to
rate them in terms of naturalness and ease of understanding. In addition, English JSLs
did a translation task under a time constraint, and finally, both groups carried out a task in
which reading speed and probe recognition times were measured. Native speakers use
different processing resource domains as a cue, making distinction among the four types
as follows: GR involves the largest resource domain and COMP the least, while CN and
RR make intermediate demands on processing resources. The same cue is used by

English JSLs; additional cues used by English JSLs are the elements involved in forming
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cohesion between the CL and the NP, such as a gap, semantics of the NP, the NP’s status

in the proposition, and the number of roles the NP plays. Transfer also plays a role.
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Chapter 1
Introduction

A central feature of Japanese is that its noun phrases can be modified by
preceding sentences, unlike English whose modifying sentences follow the head noun

phrases. The following exemplify the range of such Japanese structures.

(1-1) [hon’ya-de  katta] shipbun
bookstore-at bought newspaper
The newspaper (I/ you/ he/ she) bought at the bookstore

(1-2) [hon-o  utta] okane
book-ACCsold money
The money (I/ you/ he/ she received as a consequence from) having sold the book

(1-3) [jiko-ga okita) gen'’in
accident-NOM  occurred cause
The cause resulting from which the accident occurred

(1-4) [ageta] jjitsu
gave fact
The fact that (I/ youw/ he/ she) gave (it) (to youwhim/her)

These structures can all be represented syntactically as [S NP],;, indicating that the noun
phrase is composed of a noun phrase head plus a preceding modifying clause. This
configuration has been called the "adnominal” structure (Martin, 1975) and the "noun-
modifying construction” (Matsumoto, 1997). The four subtypes exemplified above are
superficially similar but have dramatically different functions and code very different
types of semantic information. Moreover, of the four subtypes above, only two have
direct English counterparts (i.e., (1-1) and (1-4)). Accordingly, English speakers learning
Japanese might be expected to have more difficuity learning unfamiliar structures than
the more familiar English parallels

This study deals with how Japanese speakers, native and non- native, process such
noun phrases and whether processing differences exist among the subtypes.

The present study was designed to:
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1. Characterize the four subtypes syntactically and semantically;

2. Investigate experimentally how Japanese native speakers differentiate and process
such structures;

3. Investigate experimentally how non-native speakers differentiate and process such
structures;

4. Evaluate the competing analyses and principles which have been offered for such

structures, using evidence from 2 and 3.

Qverview

This study involved two kinds of Japanese speakers: native Japanese speakers and
English speakers who are leaming Japanese as a second language. Four tasks involving
reading, memory, translating, and rating were employed in order to cast light on how
Japanese speakers respond to the four subtypes outlined above.

Chapter 2 first presents the structural and semantic characteristics of the four
adnominal subtypes, which are the object of study. Next, a variety of theoretical
perspectives which have been offered in the analysis of the subtypes are discussed.
Finally, the research hypotheses to be investigated are presented.

Chapters 3, 4, and S report on a series of experiments focusing on the four
subtypes of adnominal structures. In Experiment 1, participants were presented with
sentences containing the key structures and asked to rate them in terms of naturalness and
ease of understanding. In Experiment 2, non-native speakers of Japanese were asked to
translate the target structures into English under time constraint. In Experiment 3, on-line
processing of these structures was investigated by measuring the speed with which both
native speakers and second language learners were asked to read sentences containing the
four subtypes as quickly as possible. Their overall reading times were analyzed as well
as reading times in critical syntactic locations. Finally, participants’ sensitivity to
differences among the types was measured by the speed of the recognition of a probe
word presented after the sentence.

Chapter 6 brings together the results of the experiments and evaluates the impact

of the findings on the characterization of adnominal constructions in Japanese. In
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addition, the efficacy of competing theories to account for the processing results is

analyzed. Finally, implications for future studies are discussed.
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Chapter 2

Theories

In Japanese, there are four types of clausal modifications with a nominal head.
Two of these have English counterparts known as the relative clause and the complement
clause with nominal head. The other two have no English counterparts. These four
“Japanese Noun-Modifying Constructions (NMC)” (Matsumoto, 1997) are similar in
having a sentence-like modifier followed by a head noun. Theoretically, the four NMCs
are distinct but whether, or the extent to which, speakers of Japanese discriminate among
these categories is unknown. Consequently, the objective of this thesis was to investigate
how speakers of Japanese distinguish among these NMCs.

It is well known that speakers are not aware of the processes involved in their
language use. This “cognitive impenetrability” (Fodor, 1983, p.78) predicts that speakers
of Japanese would not be aware of the linguistic and psycholinguistic distinctions among
the four NMCs. Thus, a more appropriate question would be to ask how fundamentally
sensitive speakers are to these distinctions and what characterizes this sensitivity.

In this study, the nature of sensitivity to the four types of Japanese noun-
modifying construction (NMC) in the two groups of Japanese speakers (Japanese native
speakers and English Japanese as a second language learners (English JSLs)) was
investigated, with the help of the following four theoretical concepts. The first two were
Gap theory (Chomsky, 1981; Tsujimura, 1997) and Frame theory (Matsumoto, 1997),
which theoretically distinguish the four types of NMC. The third concept was
markedness (e.g., Battistella, 1996), which is defined by the relations among the four
types. The fourth was the traditional notion of transfer in second language acquisition,
which allows predictions about the relative ease of acquisition of certain forms. These
four concepts are to be interpreted to make psychological predictions on relative

difference in processing among the four types. In this chapter, these relevant concepts

are surveyed.
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Four T (] Noun-Modifying C .

The term “Japanese noun-modifying construction” (NMC) refers to a clausal
modification with a nominal head, symbolized here as: {[.....V]5 N.' Thatis, the
modifying clause ends with verbal elements,’ and the head noun follows it.* The four
types of NMC, as found in Table 2-1, are the Regular Relative (RR), the Gapless Relative
(GR), the Clause and Noun Host Type (CN), and the Complement (COMP).

Table 2-1
_Four Types of NMC
NMC Example
RR (Regular | [hon’ya-de  katta] shinbun
Relative) bookstore-at bought newspaper

The newspaper (I/ you/ he/ she) bought at the bookstore
GR (Gapless | [hon-o utta] okane

Relative) book-ACCsold money
The money (I/ you/ he/ she received as a consequence from) having
sold the book

CN (Clause [jiko-ga okita] gen’in

and Noun accident-NOM  occurred cause

Host Type) The cause resulting from which the accident occurred

COMP (ageta] jijitsu

(Complement) | gave fact
The fact that (I/ you/ he/ she) gave (it) (to youwhim/her)

Two distinct syntactic/ semantic theories have been formulated, and each provides
unique characterizations for the four types of NMC. The first is Gap theory (e.g.,
Chomsky, 1981; Murasugi, 1993), and the second is Frame theory (Matsumoto, 1997).
Each describes, in a unique way, the manner in which the modifying clause and the head

noun are associated.

Gap Theory

Gap theory posits a syntactic gap in the RR, namely, a syntactic gap, a
phonetically null element with a syntactic role.* For example, in RR in Table 2-1 a gap is
posited before the clausal verb karta (‘bought’), and the gap is coreferential with the head
noun shinbun (‘newspaper’). This situation is illustrated by the tree below.
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-1

Loy -

hon’ya de e katta

The gap indicated by the empty category ¢, is coindexed with the head noun showing the
sense that the head noun hon (‘book’) is a part of the embedded sentence. The gap
occupies an argument position, in this case, the direct object NP° of the verb karta
(‘bought’) within the modifying clause.

Not only with an argument NP as in the example of RR in Table 2-1, can the head
noun of RR be coindexed with an adjunct PP (Yamashita, 1995) of the verb.” For
example, in the example of RR in Table 2-1, a PP hon’ya (‘bookstore’) marked with the
locative marker de can be found in the modifying clause to form a RR yielding (2-2),
illustrated by the following tree.

(2-2) [shinbun-o katta] hon’ya
newspaper-ACC bought bookstore
The bookstore at which (I/ you/ he/ she) bought newspaper

(2-3)

pro hon’ya;
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The critical feature of the RR is that the modifying clause and the head noun are
associated by this syntactic relation, i.e., the gap, coreferential with the head noun has a
syntactic relation (argument NP or adjunct PP) with the clausal verb.

The other subtypes do not exhibit this syntactic relation between the constituents.
The first non-gap type is the Gapless Relative (GR) or “relative clauses without gaps”
(Tsujimura, 1996, p. 266), exemplified in Table 2-1. In the example of the GR in Table
2-1, originally okane (‘money’) is neither an argument NP nor an adjunct PP of the
clausal verb utra (‘sold’). As the corresponding tree (2-4) illustrates, the modifying

clause does not contain missing arguments.

(2-4)
/NP\
NP
VP\
/\,\
pro l\{P \"% okane
hon-o utta

The modifying clause is complete in the sense that all the NPs that are subcategorized for
by the verb including the subject NP (filled by a null anaphora “pro”) are present. In
other words, the head noun does not have a syntactic relation with the verb. Rather, the
relation between the head and the clause is a pragmatic one (Kitagawa, 1982; Matsumoto,
1990; Tsujimura, 1996). There is no gap in the clause and, thus, the name Gapless
Relative has been proposed.®

The second non-gap type is the Clause and Noun Host Type (CN) exemplified in
Table 2-1. Illustrated by (2-5), the modifying clause in the CN is again complete in the
sense that the subject NP that is subcategorized for by the intransitive verb okita
(‘occurred’) is present. The head noun gen’in (‘cause’) is not syntactically related to the

clausal verb okita (‘occurred’). Jiko (‘accident’) is an external argument (subject NP) of

7
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okita (‘occurred’), but gen’in (‘cause’) is not. Therefore, there is no syntactically bound

empty category in this type.

(2-5)
NP

— T~y

Jiko-ga I
okita gen’in

The third non-gap type, the Complement (COMP), illustrates an appositive
relation between the head noun and the modifying clause. For example, in the example
of the COMP in Table 2-1, jijitsu (‘fact’) is described by the modifying clause ageta
(‘gave’). Illustrated by (2-6), the modifying clause is complete in the sense that all the
NPs that the verb ‘give’ subcategorizes (direct object NP, indirect object NP, and subject
NP) are expressed by pro. There is no syntactic relation between jijitsu (‘fact’) and ageta
(‘gave’). Therefore, there is no gap in this type.’

(2-6)
/NP\
NP
pro NP \' jijitsu

NP
plro pl'o aLeta

In summary, Gap theory distinguishes between NMCs with a gap and with no
gap.'” Only the RR belongs to the gap type, while the remaining three types belong to the

non-gap type. The association of the head noun and the modifying clause is possible via

8
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a gap in the RR but not possible in the GR, CN, and COMP. The theory does not say
specifically how the three non-gap types differ. Table 2-2 summarizes the distinctions
among four NMC types by Gap theory.

Table 2-2
. . . u
NMC Schematic Expression Distinction
RR (Regular Relative) [...e..VIN. Gap Type
GR (Gapless Relative)
CN (Clause and Noun Host Type) [.....V]N Non-Gap Type
COMP (Complement)

Note. e indicates empty category.

Frame Theory

Frame theory (Matsumoto, 1997) captures the association between the modifying
clause and the head noun by a hosting and hosted relation rather than by presence/
absence of a syntactic gap. The hosting constituent evokes a frame while the hosted
constituent plays a role in the frame. If one constituent hosts, the other constituent needs
to be hosted. The four types of NMC are classified among three types: Clause Host,
Noun Host, and Clause and Noun Host. The RR and the GR belong to the Clause Host
Type, the COMP belongs to the Noun Host Type, and the CN belongs to the Clause and
Noun Host Type.

The RR is a Clause Host Type. In the example of the RR in Table 2-1, the
modifying clause, hon’ya-de katta (‘bookstore’-*at ‘’bought’), evokes the ‘having bought
at the bookstore’ frame, inviting the head noun shinbun (‘newspaper’) to play a role in
this frame. Shinbun (‘newspaper’) plays the role of the object of buying in this frame. In
this way, the modifying clause hosts the head noun, and an association between two
constituents is made. In the RR, the head noun neither evokes a frame nor hosts the
modifying clause. Therefore, it is not necessary for the modifying clause to play a role in
the association of the two constituents.

The GR is a Clause Host Type, as is the RR, and the same principle comes into
play between the two constituents. In the example of the GR in Table 2-1, the modifying
clause hon-o utta (‘book’-ACC ‘sold’) evokes the ‘having sold the book’ frame, inviting

9
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the head noun okane (‘money’) to play a role in this frame. Because selling something
typically involves money exchange, okane (‘money’) plays the role of the exchanged
object in this frame. In this way, the modifying clause hosts the head noun, and the
association between two constituents is made.

Matsumoto further describes the GR, as a part of Clause Host Type, in terms of
semantic relations between the modifying clause and the head noun. For example, in the
example of the GR in Table 2-1, the meaning of the modifying clause and the meaning of
the head noun are related by condition and consequence. In this case, the head noun
okane (‘money’) is not an argument of the clausal verb utta (‘sold’); rather, it is an
argument of an unexpressed predicate ‘receive’, as the English translation suggests,
which is pragmatically associated with the meaning of the clause, i.e., having sold the
book. As a consequence of the event of ‘selling the book,’ another event of ‘receiving
money’ took place. In this sense, the GR appears to be a complex NP involving two
separate but related events.

Beside condition and consequence, Matsumoto (1997) describes the possible
relations of the two events, including consequence and condition,'' purpose and
requisite,'? requisite and purpose," part and whole,'* and event and unusual cause of
opposite event."

In the GR, as in the RR, the head noun neither evokes a frame and nor hosts the
modifying clause. Therefore, it is not necessary for the modifying clause to play a role in
the association of the two constituents. In both the RR and GR, the name of the role that
the head noun occupies, such as an object of reading or an exchanged object, is not
overtly expressed and needs to be found.

The COMP belongs to the Noun Host Type. In the example of the COMP in
Table 2-1, the head noun jijitsu (‘fact’) evokes a ‘fact’ frame inviting the modifying
clause agera (‘gave’) to play a role in the frame. The role of the modifying clause
concerns the content of the memory, and the hosting head noun labels the role as jijitsu
(‘fact’), encapsulating the hosted modifying clause. In the COMP, the modifying clause
does not evoke a frame. Therefore, it is not necessary for the head noun to play a role in

the association of the two constituents.

10
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The head nouns of the COMP are content-taking nominals, the content of which is
expressed by the modifying clause. Matsumoto (1997) describes three distinct semantic
types for the head nouns of the COMP. They are communication, such as denwa (‘phone
call’), kookoku (‘advertisement’), shitsumon (‘question’), and iken (‘opinion’); thought
and feeling such as yokubou (‘desire’) and gaman (‘endurance’); and other content-taking
nouns such as omoide (‘memory’), uttae (‘plea’), rikutsu (‘logic’), and kertei (‘decision’).

The CN belongs to the Clause and Noun Host Type. In the CN, each constituent
evokes a frame and hosts the other. In the example of the CN in Table 2-1, the modifying
clause jiko-ga okita (‘accident’-NOM ‘occurred’) evokes ‘accident occurred’ frame. This
frame provides the reason why the accident occurred, and the head noun gen’in (‘cause’),
that was invited to play a role in the frame, names rather than occupies the role. In this
way, the modifying clause hosts the head noun and the association is made. The
important characteristic of the manner in which the head noun is hosted by the modifying
clause is that the head noun names, rather than expresses the content of, the role. The
content of cause itself is not expressed but becomes clear when it is expressed by the rest
of the sentence. In (2-7) below, where the rest of the sentence of the example of the CN

in Table 2-1 is explicit, the cause of the accident is described as ‘lack of sleep.’

(2-7) [jiko-ga okita] gen’in-wa suiminbusoku datta

accident-NOM  occurred cause-TOP  sleep+lack = COP+PAST

The cause resulting from which the accident occurred was the lack of sleep.

Reciprocally, the head noun gen’in (‘cause’) evokes a frame that involves a role
in relation to what the head noun denotes, i.e., an effect. The content of the effect is
expressed by the modifying clause jiko-ga okita (‘accident’-NOM ‘occurred’). In other
words, the role (effect) in relation to the meaning of the head noun (cause) encapsulates
the modifying clause. In this way, the head noun hosts the modifying clause, and the
association is made.

Due to the evocation of a relational frame, head nouns of the CN have relational
meaning. Head nouns are classified by Matsumoto (1997) according to their semantics.
They are relational nouns such as riyuu (‘reason’), kekka (‘result’), chokuzen (‘ moment

prior to’), aida (‘space/ time between’), yoko (‘next to’), atari (‘space/ time around’);

11
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perception head nouns such as oto (‘sound’), benkyoo (‘study’); and quasi-relational head
nouns such as asa (‘moming’). The meanings of the head nouns are the names of the
roles in the frame evoked by the modifying clauses.

Table 2-3 summarizes the differences among the four types in terms of hosting
and hosted relations between the head noun and the modifying clause.

Table 2-3

NMC Schematic Expression Distinction

RR (Regular Clause Host
Relative) Type

GR (Gapless

Relative)

COMP Noun Host Type
(Complement)

CN (Clause and Clause and Noun
Noun Host Type) Host Type

N and CL reciprocally host each other.
N, the smaller sphere in the center, is
hosted by CL. N evokes a
complementary idea (the larger sphere
with broken line) that hosts

(encapsulates) CL..
Note. N: head noun, CL: modifying clause

12
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Summary of Differences among Four Types of NMC

From Gap and Frame theoretic viewpoints, the differences among the four types
of NMC are clear. Gap theory makes a two-way distinction between the gap type (RR)
and the non-gap type (GR, CN, and COMP) while Frame theory makes three-way
distinctions among the Clause Host Type (RR and GR), the Clause and Noun Host Type
(CN), and the Noun Host Type (COMP). In order to make distinctions among the RR,
GR, CN, and COMP, both theories are required because Gap theory does not state the
difference among three non-gap subtypes while Frame theory does not state the
difference between the two Clause Host subtypes. This is summarized in Table 2-4.

Table 2-4
ctincti
NMC Gap Theory Frame Theory
RR (Regular Relative) Gap Type Clause Host Type
GR (Gapless Relative)
CN (Clause and Noun Host Type) | Non-Gap Type Clause and Noun Host
Type
COMP (Complement) Noun Host Type
The four-way distinction by de-relativization. Based on the ciaims made by Gap

and Frame theories, a four way distinction is possible using the two criteria: a) whether
de-relativization, i.e., forming a sentence by incorporating the head noun into the
modifying clause, is possible, and b) if not possible, the different reasons why it is not
possible.

Because as Gap theory states, the syntactic gap is coreferential with the head
noun, the RR type can derive a well-formed sentence with the clausal verb and the head
noun as its argument. For example, the example for the RR in Table 2-1 repeated below
as (2-8) can be de-relativized to (2-9) by recovering the accusative case marker o for the
head noun shinbun (‘newspaper’) without changing the original proposition denoted in
Table 2-1. That is, “bought ((I/ you/ he/ she), newspaper, bookstore).”

(2-8) f[hon’ya-de  katta] shinbun
bookstore-at bought newspaper
The newspaper (I/ you/ he/ she) bought at the bookstore

13
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(2-9) hon’ya-de shinbun-o katta
bookstore-at newspaper-ACC bought
(I/ you/ he/ she) bought newspaper at the bookstore.

On the other hand, the GR is not subject to de-relativization. As Gap theory
suggests, there is no syntactic gap coreferential with the head noun in the GR. The head
noun, rather than being an argument of unexpressed predicate, is an argument of an
unexpressed predicate. For example, in the example of the GR repeated below as (2-10),
the original predicate argument structure is something like: “sold ((I/ yow he/ she), book)
AND CONSEQUENTLY received ((I/ you/ he/ she), money).”

(2-10) [hon-o utta] okane
book-ACCsold money
The money (I/ youw/ he/ she received as a consequence from) having sold the book

In this case, two predicates, ‘sold’ and ‘received’, are involved. Because of this, it is not
possible to de-relativize this NMC to a single sentence with only the clausal verb and
with the same predicate argument structure.

De-relativization of the CN is not possible, but for a different reason. The CN is
the only type where the head noun “names” its own role in the frame evoked by the
modifying clause. For example, the predicate argument structure of the example of the
CN in Table 2-1 repeated below as (2-11) should be something like “occurred (accident,
CAUSE).” The head noun is the name of the adjunct PP signaled by the upper case
letters and not its content as in the case of ‘accident’ which occupies the external

argument (subject) NP slot.

(2-11) [jiko-ga okita) gen’in
accident-NOM  occurred cause
The cause resulting from which the accident occurred

When this type of NMC is converted to a sentence, while maintaining the original

proposition, the resulting sentence is not quite well formed as in (2-12).

14
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(2-12) ?iko-ga aru  gen’in-de okita
accident-NOM  certain cause-with occurred
7The accident occurred with a certain cause.

The head noun ‘cause’ received the postpositional particle de (‘with’) and is a part of the
sentence. However, gen’in (‘cause’) is the name of the argument in relation to the verb
okita (‘occurred’). As the indefinite demonstrative aru (‘certain’) modifying gen’in
(‘cause’) indicates, the cause is not specified in this sentence. In other words, unlike the
head nouns of the RR, the head noun of the CN does not participate in the proposition
directly. Because the head noun of the CN is just a name, not the content, the resulting
de-relativized sentence is awkward. In the absence of aru (‘certain’), (2-12) is
completely ungrammatical in Japanese.

De-relativization is, again, impossible for the COMP, for yet a different reason.
In the COMP, the head noun does not carry a thematic role in relation with the clausal
verb, and is the name of what is expressed by the modifying clause. In this case, the
formulation of a sentence with the head noun as a part is impossible because the head
noun is not an argument NP nor an adjunct PP of the clausal verb; instead, the head noun
is a name of what the whole modifying clause means.

The four-way distinction of NMC subtypes based on possibility of de-

relativization and the reason of inadequacy is summarized in Table 2-5.

Table 2-5
. ) v
NMC | De-Relativization Reason
RR Yes The head noun is syntactically related to the
clausal verb.
GR No The head noun is an argument of an unexpressed
predicate.
CN No The head noun labels rather than occupies the
argument slots governed by the clausal verb.
COMP | No The head noun is a name of what the modifying
clause expresses.
15
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NMC and English Clausal Modifier with a Nominal Head

The English parallel structure to the Japanese NMC is the clausal modifier with a
nominal head in the form N[...], where the head noun precedes the clause. There are
two subtypes of clausal modifiers with a nominal head: relative clause and complement
with nominal head. The relative clause is a direct counterpart of RR, while the
complement is a direct counterpart of COMP.

Example 2-13 is the English translation of the example of the RR in Table 2-1,
and (2-14) is the English translation of the example of the COMP in Table 2-1.

(2-13) The newspaper that I bought at the bookstore
(2-14) The fact that [ gave it to you

There are no equivalent syntactic counterparts in English for GR and CN. This is
obvious from the English translation for the GR and the CN in Table 2-1 repeated below
as (2-10) and (2-11), respectively. The English translations for the GR and the CN
require elaborate paraphrases which are not found in Japanese. For example, for (2-10)
the English translation contains ‘receive as a consequence from’ which is not explicitly
mentioned in the original Japanese. As for (2-11) too, the English translation requires an

expression such as ‘resulting from’ that is not included in the original Japanese.

(2-10) [hon-o utta] okane
book-ACCsold money
The money (I/ youw he/ she received as a consequence from) having sold the book

(2-11) [jiko-ga okita] gen'in
accident-NOM  occurred cause
The cause resulting from which the accident occurred

This situation, in which English lacks the two subtypes, is summarized in Table 2-6.
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Table 2-6
S i i twee i u ifier with Nomi

Head and Japanese NMC
English Japanese

Relative Clause | RR

- GR

- CN
Complement COMP

The distinction between these two subtypes in English can be made singly either
by Gap theory or by Frame theory. Gap theory assumes that a relative clause contains a
syntactic gap while a complement does not (e.g., Comrie & Horie, 1995).

For example, in (2-13), an example of a relative clause, the head noun is
coreferential with the gap posited in the modifying clause in the node of a direct object of
the verb ‘bought’ illustrated by the tree (2-15).

(2-15) NP
NI'P /’\
the newspaper;, COMP /\
NP "
that I ’
I
I P
bought e at the bookstore

On the other hand, a gap cannot be posited in the modifying clause of (2-14), an example
of a complement with a nominal head, as the tree (2-16) illustrates.

17
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All the nodes that are subcategorized for by the verb are filled. Therefore, it is not
possible to posit a syntactic gap coreferential with the head noun in complements with
nominal heads.

Frame theory explains that relative clauses are Clause Host Type where a head
noun plays a role in the frame evoked by the modifying clause. On the other hand,
complements with nominal heads are Noun Host Type in which the head noun does not
participate in the frame that the modifying clause evokes because the modifying clause
does noi evoke a frame. instead, the head noun evokes a content frame and encapsulates
what is expressed by the modifying clause.

The distinction between relative clause and complement in English is made by

either Gap theory or Frame theory, which is summarized in Table 2-7.

Table 2-7

Theories

English Clausal Modifier Gap Theory Frame Theory
with Nominal Head

Relative Clause Gap Type Clause Host Type

Complement with Nominal | Non-Gap Type Noun Host Type
Head

Markedness
Two linguistic theories, Gap and Frame, draw distinctions among the four NMC
types. In addition, the concept of markedness was employed in this study. Markedness
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makes a two-way distinction: marked and unmarked. Markedness refers to properties,
within a language and across languages, of a relationship among related structures, where
one is unmarked and the other marked.

Determining which of the four construction types is marked with respect to other
is problematic unless the criteria for markedness are well determined (Beck, in press).
Givén (1984) and Battistella (1990) point out that the criterion is contextually restricted,
independently of the defining properties of markedness. In this study, the context is
Japanese noun-modifying construction, a natural class in which all the members look like
[...JaN. Itis in this context that the criterion of markedness is required.

For example, Givén (1995, 1984) summarizes three major criteria as “structural
complexity,” “frequency distribution,” and “cognitive complexity.” The “structural
complexity” criterion states the marked structure is more complex or larger than the
unmarked. The “frequency distribution” criterion states that the marked structure is
psychologically “figure” in relation to the unmarked counterpart which is “ground,”” the
figure being cognitively more salient and thus less frequent, than the ground. The
“cognitive complexity” criterion states that the marked category is cognitively more
complex than the corresponding unmarked category in terms of processing time, attention
and mental effort.

Among Givén'’s criteria, the structural complexity criterion is not applicable
because the four construction types all seem equally complex or simple in having
apparently the same form. As for the distribution criterion, it is not known which
construction type is least frequently used in a specific genre. The cognitive complexity
criterion is applicable because it relates to the difference in processing effort among the
four NMCs. However, which type is more cognitively complex or more costly to process
is not a criterion here; rather it is one of the questions that can be answered in the present
experimental study. Therefore, Givén's criteria were not employed in this study.

White (1989) and Ellis (1994), among others, refer to the use of the concept of
markedness in typological studies. The features common to most languages are
unmarked, while those that are rare or specific to a particular language are marked. If
typological analyses were available for clausal modification structures for many

languages, it might be possible to designate which of the four construction types is
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marked with respect to others. If one member is missing in most of the languages while
the other is common in the context of clausal modifiers with nominal heads, it would be
possible to define the former as marked with respect to the rest. For example, if the RR is
common to most languages, and the GR to very few, the RR would be unmarked with
respect to the GR. However, currently those data are unavailable. Therefore, the
criterion motivated by typological studies was not employed.
Markedness definition by learnability theory. Manzini and Wexler (1987),
motivated by learnability theory, proposed the subset approach to determine the
markedness relation. In the present study, their method was adopted to classify NMCs.
Manzini and Wexler (1987) calculated possible grammars in a subset/ superset relation as
in Figure 2-1 below. Figure 2-1 depicts that Grammar Y can generate sentences that are

a proper subset of those generated by Grammar X.

Figure 2-1. Subset grammar Y generates sentences that are a proper set of sentences that
superset grammar X generates.

The sentences that belong to the white area (i.e., generated by subset grammar Y) are
unmarked, while sentences belonging to the grey area (i.e., the sentences that superset
grammar X generates but not subset grammar Y) are marked cases.

The markedness claim motivated by learnability theory in Manzini and Wexler
(1987) is as follows. On the basis of positive evidence, the unmarked grammar that
generates subset sentences is chosen by L1 acquirers, because, upon encountering
linguistic data, the Subset Principle tells the learners to choose the most conservative

grammar (subset setting, unmarked). On the basis of later positive evidence, then L1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



acquirers would choose the setting that generates superset sentences (superset setting,
marked).

In terms of NMC, the RR, the GR, the CN, and the COMP can be sorted into the
two areas by constructing two hypothetical grammars: one that generates all types and the
other that generates all but the GR. The first grammar includes the second. This

inclusion relation is illustrated in Figure 2-2.

Figure 2-2. GR is marked with respect to CN, RR, and COMP.

The GR involves extra predication for interpretation.'® For example, in the
example of the GR in Table 2-1, the head noun okane (‘money’) is an argument of the
unexpressed predicate such as ‘received.’ It becomes clearer when the propositional
structure is elaborated by the two linked events as follows: *“sold ((I/ you/ he/ she), book)
AND CONSEQUENTLY received ((I/ you/ he/ she), money).” The underlined elements
‘sold,” ‘book,’ and ‘money’ are explicit but ‘received’ is not. Also the relation between
the two events “AND CONSEQUENTLY" is not explicit. In order to recover the hidden
verb ‘received,’ pragmatic knowledge is involved while associating “sold ((I/ you/ he/
she), book)” and “money”: the world knowledge or common sense that selling goods
consequently leads to reception of cash rewards.

The other types, the RR, the CN, and the COMP do not involve an unexpressed
predicate in order to link the modifying clause and the head noun. In other words,
pragmatic knowledge is involved for the GR, but not for the RR, the CN, and COMP.
The resources for combining the head noun and the modifying clause for all the subtypes
of NMC are: baseline logical knowledge of relation including equation, knowledge of
thematic relation, and pragmatic knowledge, as listed in Table 2-8.
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Table 2-8

NMC Basehne Loglcal Knowledge Knowledge of Pragmatic
of Relation Including Equation | Thematic Relation | Knowledge |

RR v v

GR v v v

CN v v

COMP v

Knowledge of thematic relations is involved in the interpretation of all but the
COMP. The head nouns of the RR, the GR, and the CN participate in a proposition; that
is, they have a relation with the predicate in the proposition. On the other hand, the head
nouns of the COMP do not; they are in appositive relation with or names of (thus
encapsulating) the whole modifying clause.

In an example of the RR, the head noun carries a role of “object of buying” in
relation to the clausal verb ‘bought,’ participating in the proposition with the verb. In the
example of the GR, the head noun carries the role of “object of receiving,” participating
in the proposition with the hidden verb. In the example of the CN, the head noun names
a role of “CAUSE” in relation to the modifying clause, indirectly participating in the
proposition with the clausal verb ‘occurred.’ The head noun of the COMP does not
participate in a proposition. Therefore, knowledge of thematic relation is not involved in
construal of the COMP.

Baseline logical knowledge of relations is assumed to be involved in association
of the modifying clause and the head noun of all types as a background resource; that is,
whatever the type of construal, logical knowledge is at work. Itis a foreground resource
for the construal of the CN and the COMP. The head nouns of the CN evoke a relational
frame that has the role for the event/ state complementary to the meaning of the head
noun. Therefore, the knowledge of logical relations (cause—effect, reason—result,
before-after, front—back, etc.) is involved. The head nouns of the COMP are names of
what the modifying clause expresses. In other words, the meaning of the head noun and
the meaning of the modifying clause are in the relation of equation. Therefore, the
knowledge of logical equation is involved here.

According to Table 2-8, which summarizes the resources involved in the

association of the two constituents, the interpretation of the GR involves the most
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resources, then the RR and the CN, and the least resource for the COMP. The four NMC

types are therefore generated by three grammars in subset condition as illustrated in
Figure 2-3.

Figure 2-3. Three grammars that generate the RR, the GR, the CN, and the COMP are in
subset relation. The superset grammar that generates GR generates all the types.

Based on the subset condition here, the GR is marked with respect to the RR, the
CN, and the COMP. Also the GR, the RR, and the CN are marked with respect to the
COMP. All together, the GR is marked with respect to the RR and the CN, which are
marked with respect to the COMP. In any case, it is clear that the GR has definitely the
marked status. It seems profitable, therefore, to view the markedness relations among
NMCs as binary in order to highlight the dramatic manner in which the GR differs from
the other three.

Therefore, in this study, the GR is considered marked with respect to the RR, the
CN, and the COMP, as summarized in Table 2-9.

Table 2-9
Distineti Four T f NMC by Marked
Marked Unmarked

GR RR, CN, COMP

Transfer

The fourth concept that was suspected to have an effect on distinguishing among
the four NMC subtypes was transfer. When learners of Japanese encounter the four
NMC subtypes, their way of processing is likely to show an influence of their experience

in processing L1. Superficially similar NMCs may be distinguished due to this carry-
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over habit from L1. This influence or carry-over effect in general is called transfer (cf.
White, 1989; Gass, 1996, among others). In essence, a carry-over effect leads to earlier
acquisition of L2 where features are comparable or similar between the two languages.
Features that are not in common are acquired later. In terms of NMC, the assumption is
that some subtypes are under a positive L1 influence while the rest are not. Which of the
RR, the GR, the CN, and the COMP are acquired with positive influence from L1, and
therefore, are easier to acquire than the others? The answer to this question depends on
how the transfer effect takes place.

There are two positions as to exactly how transfer effect occurs. The first one
involves a contrastive analytic understanding of the transfer effect. By contrasting L1
and L2, certain properties of L2 that are obviously similar and familiar to L.1 should be
under positive transfer while others, obviously different from and unfamiliarto L1,
should be under negative transfer. The second position takes generative grammar as a
starting point, where L2 acquisition is viewed as resetting from the L1 value to the
correct L2 value of the same parameter. Transfer, if any, is understood as an initial L1
value for the parameter with which a specific feature of L2 is associated.

Each view on how transfer works predicts different ways to distinguish four
subtypes of NMC by English JSLs.

Obvious transfer. From a contrastive analytic point of view, the linguistic units
that are considered transferable are “obvious™ (White, 1992, p. 221) and “visible” (White,
1992, p. 220) similarities and differences between L1 and L2."” They are obvious
because regular classroom teachers can identify them without any detailed training in
particular linguistic theories. An example of an obvious facilitating feature for teachers
of Japanese with students of different L1 background, is the orthographic similarity
between Japanese and Chinese characters. This gives Chinese students an enormous
advantage over English L1 students (see also Ellis, 1994). An example of an obvious
inhibiting feature is the definite article ‘the’ in English that applies to Japanese L1
learners of English as L2. Japanese lacks this class of definite article. Classroom
teachers of English, when marking English composition assignments written by Japanese
students can easily attribute errors to the fact that this functional category is missing and

unfamiliar in Japanese, and therefore, not positively transferable.
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In the context of NMC, there are typological studies, such as Comrie and Horie
(1995)," which have looked at the relatively obvious superficial appearance of
modifications with nominal head in English and Japanese. Comrie and Horie assume the
RR and the COMP are equivalent with the English relative clause, and the complement
clause with a nominal head, respectively. The relative clause in English appears to
contain a gap while the complement in English apparently does not, and Japanese RR and
COMP respectively seem to match the criterion. On the other hand, the CN and the GR
do not contain a gap, and, therefore, they are something else. Since there are no other
types of clausal modifiers with nominal heads in English other than the relative clause
and the complement, the GR and the CN are missing in English.

The obvious transfer position, therefore, makes the following distinction among
subtypes of NMC. By contrasting English and Japanese at the structural level, the four
types are divided into two categories: familiar ones (the RR and the COMP) and
unfamiliar ones (the GR and the CN) to English.

Table 2-10
istinctio u by Obvi S

Familiar Unfamiliar

RR, COMP | GR,CN

Transfer in Principles and Parameters theory. In research that relates to Universal
Grammar (UG), by which any L1 acquisition is assumed to be constrained (e.g., White,
1989, 1996, 2000), L2 acquisition is considered a process of resetting the value of certain
“parameters” to the appropriate value of the same parameter in L2. Parameters are part
of UG and constrain variation among languages with different values. The effect of
transfer, in this view, is that the learners initially set their L1 value of the same parameter
for their target language.

In the context of NMC, the L1 English learners are assumed to apply their L1
setting for the parameter associated with NMC. What then is the English value for this
parameter in charge of the properties of NMC?

In order to determine the L1 value L2 values for the parameter by which the

properties of NMC are coded, the relationships among the members of NMC and among
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their equivalents in English were considered. The method employed here is that the
value of Japanese is first determined by the markedness relation among the four NMC
members, then the value of L1 is to be determined by the relation of the equivalent
structures of NMC in English.

First of all, as Figure 2-2 repeated below illustrates, the RR, the GR, the CN, and
the COMP are generated by grammars in a subset condition. Because of this relation, the
GR was determined to be marked with respect to the RR, the CN, and the COMP. This
means that Japanese (L2) has both marked and unmarked members.

Figure 2-2. GR is marked with respect to CN, RR, and COMP.

On the other hand, there is the assumption that the RR and the English relative
clause, and the COMP and the English complement are equivalents, and that the English
equivalents for the GR and the CN are missing (cf. Table 2-6). This means that English
has only unmarked members and no marked members, as Figure 2-4 illustrates.

Figure 2-4. Relative clause and complement are unmarked members. There are no
marked members in English.
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The claim by transfer in Principles and Parameters theory is that, initially, the
learners choose the setting of L1. In this case, the L1 is the unmarked setting, which is
the subset grammar. The subset grammar generates the CN, the RR, and the COMP in
L2. That is, the English L1 learners of L2 Japanese initially acquire the CN, the RR, and
the COMP. Because the CN is generated by subset grammar, the learners are supposed
to acquire initially the CN as well, which obvious transfer does not predict to happen.
Based on positive evidence, later they acquire the GR."” This distinction by transfer in
Principles and Parameters theory, coupled with the markedness definition by the subset

condition, is summarized in Table 2-11.

Table 2-11

istincti er in Principle te
Subset setting Not Contained in Subset
(Unmarked) setting

(Marked)
RR, CN, COMP | GR

Markedness vs. transfer in Principles and Parameters theory. The distinction in

Table 2-11 is exactly what markedness makes (cf. Table 2-9 for distinction among four
types of NMC by markedness). Because English equivalents for NMC belong only to the
subset grammar, it is impossible to separate the markedness claim (which distinguishes
unmarked members from marked members) and the transfer claim of Principles and
Parameters theory (which distinguishes L1 setting (i.e., unmarked/ subset) from L2
setting (i.e., marked/ superset)).

In this study, because the markedness definition by subset-superset relation is
assumed, the claim of transfer on the grounds of Principles and Parameters theory is
incorporated in the markedness claim. That is, there is one claim by markedness and one

claim by obvious transfer.

Interpretation of Gap, Frame, Markedness, and Transfer
The purpose of this study was to find out if speakers of Japanese discriminate
among the four types of NMC, and if so, whether they do so in ways predicted by the

theories outlined above. Four concepts were suspected to be responsible for the
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discrimination. Gap, embraced in Gap theory, distinguished gap type (RR) from non-gap
type (GR, CN, and COMP). Hosting and hosted relations in Frame theory separated
Clause Host Type (RR and GR), Noun Host Type (COMP), and Clause and Noun Host
Type (CN). Markedness, as determined by the Subset Principle among subtypes of
NMQC, assigned marked status to the GR while unmarked status to the RR, the CN, and
the COMP. The fourth concept, transfer, applicable to L2 acquisition, distinguishes the
RR and the COMP (the familiar structures to English) from the GR and the CN (the
missing structures in English). These concepts now need to be interpreted in processing
terms.

Processing interpretation of Gap. The psycholinguistic interpretation of Gap
theory rests on the claim that a syntactic gap generates multiple activation of its referent.
(Bever & McElree, 1988; Nakayama, 1995; Mazuka, 1991; Yamashita, Stowe, &
Nakayama, 1993). In the NMC, the head noun comes after the modifying clause; i.e., a
gap and its referent are in a cataphoric relation (see the schematic expression in Table 2-2
for the positions of the gap and its antecedent head noun). Thus, it is impossible for the
gap to be accessed before the referent NP has been encountered, unlike an English gap
which follows, rather precedes, its antecedent NP. Mazuka (1991) also points out that it
is impossible to posit a gap at the sentence location at which it exists during the on-line
processing of Japanese sentences. It is always after the referent NP is received that one
realizes, if at all, that there was a corresponding gap in the previous part of the sentence.
Therefore, this psycholinguistic interpretation of gap may be problematic for Japanese
NMGCs (cf. Miyamoto & Kess, 1995).

In this present study, the presence of a gap, i.e., the presence of the coreferential
relation of the head noun and its preceding gap due to their syntactic relation with the
clausal predicate, was expected to facilitate parsing of the head noun. When the head
noun is received, the hearer should realize that the NP is syntactically bound with
previous linguistic material via its gap. Therefore, Gap theory suggests that the RR
should be easier to process than the GR, the CN, and the COMP, summarized in Table 2-
12. Both Japanese native speakers and English JSLs (Japanese as a second language
learners) should be subjected to this prediction.
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Easy Hard

RR GR, CN, COMP

Processing interpretation of Frame. There have been no previous psycholinguistic

studies on hosting and hosted relation as conceived in Frame theory. In the present study,
a new interpretation was developed. The relation of the hosting element and hosted
element was seen as ground and figure (cf. Talmy, 1988). This psychological
interpretation suggests that the hosted element, i.e., the figure, may be captured as salient
information, while the hosting element, i.e., ground, may be captured as less salient
information. Based on this assumption, the hosted element (figure, more salient) was
expected to be retained in memory better than the hosting element (ground, less salient).
The RR and the GR are Clause Host Types. That is, the head noun is hosted by
the modifying clause; therefore, the head noun should be retained in memory better than
the modifying clause. The COMP is a Noun Host Type. That is, the head noun hosts the
modifying clause; therefore, the modifying clause should be retained in memory better
than the head noun. Lastly, the CN is Clause and Noun Host Type. Both constituents
host the other. Therefore, the retention level of both constituents should be equal. Table

2-13 summarizes the interpretation of Frame Theory. The ease of retention prediction

should apply to both Japanese native speakers and English Japanese as a second language
learners (English JSLs).

NMC | Modifying Clause (CL) | Head Noun (N) Retention
RR, GR | Hosting Information Hosted Information N>CL
CN N=CL
Hosted Information Hosting Information
COMP N<CL
Processing interpretation of markedness. Independently from markedness

definition criteria, markedness predicts that a marked member is acquired later than an
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unmarked member (cf. White, 1989). Markedness, as adopted in the research on
Universal Grammar (UG), is used to explain the order of acquisition in both L1 and non-
primary language acquisitions. In any case, the explanation is that unmarked form is
acquired first and the marked one is acquired later. As for processing predictions outside
the researches on UG, Givén (1995) proposes, as one of the criteria of markedness,
“cognitive complexity”, which says that marked members tend to be “cognitively more
complex” and require a processing cost such as “mental effort, attention demands or
processing time.”

In this study, the markedness contrast among subtypes of NMC is interpreted as
corresponding to the ease of processing: the marked type (GR) being harder to process
than unmarked types (RR, CN, and COMP). This interpretation should apply to both
Japanese native speakers and English JSLs.

Table 2-14

€essi diction b ess for Japanese Native akers and ish
JSLs
Easy Hard

RR,CN,COMP_ | GR

Processing interpretation of transfer. Under the contrastive analytic
understanding of transfer (obvious transfer), the RR and the COMP in the target language
are familiar to L1 while the GR and the CN are not. Therefore, the RR and the COMP
should be easier to process than the GR and the CN for English JSLs. This is

summarized in Table 2-15.

Table 2-15
E {P ing Prediction by T fer for English JSI
Easy Hard

RR,COMP | GR,CN

Research Hypotheses
This study tested experimentally the following research hypotheses listed in Table
2-16.
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Table 2-16

wmm

oncept Speaker | Hypotheses
Group
Gap Japanese | Gap facilitates processing. The RR is a gap type, and the rest
Ll and | are non-gap types. The RR should be easiest to process.
English
JSLs
Frame Japanese | The hosted information should be better remembered than
L1 and | the hosting information. For the RR and the GR (Clause
English | Host Type), the head nouns should be easier to retain in
JSLs memory than the modifying clauses. For the COMP (Noun
Host Type), the modifying clauses should be easier to
remember than the head nouns. For the CN (Clause and
Noun Host Type) the two constituents should be equally easy
to retain in memory.
Markedness | Japanese | The marked member should be harder to process. Therefore,
L1 and | the GR (marked) should be harder to process than the RR,
English | the CN, and the COMP (unmarked).
JSLs
Transfer English | For the second language learners, the familiar structures are
JSLs easier to acquire than the unfamiliar structures. Therefore,
the RR and the COMP should be easier to process than the
GR and the CN for English JSLs.
Organization of the Experi

The following three chapters describe a series of experiments that evaluated the

research hypotheses. The three experiments were carried out in sequence. However, as

summarized in Table 2-17, they are described in the opposite order in the following

chapters for the puposes of presentation clarity.

In the first experiment, both Japanese native speakers and English JSLs read
sentences containing NMCs on the computer screen. After this task, only English JSLs

checked, in terms of awareness of the readings and the meanings of the vocabularies, the

word check sheet (see Appendix 1 for the word check sheet and the scores by English

JSLs) that lists the glosses used in the experiments. The word check sheet remained

available for reference until the end of the last experiment. In the second experiment,
only English JSLs translated orally the NMCs on the computer screen. Prior to the last
experiment, both Japanese native speakers and English JSLs were interviewed for the

background information (see Appendix 2 for summary of the interview). Both speaker
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groups participated in the last experiment, which involved the rating tasks. This last
experiment is described first in Chapter 3.

Table 2-17
The Order of Experiments and Chapters in This Volume
Time | Experiment Number and Task | Participants Chapter in This
Flow Volume
I 3. On-Line Self- Paced Japanese Native Speakers 5
I | Reading and Probe Recognition | English JSLs
! Word Check English JSLs
I | 2. Semi On-Line Translation | English JSLs 4
I Interview Japanese Native Speakers
| English JSLs
i1 1. Off-Line Rating Japanese Native Speakers 3
v English JSLs
Notes

! This notation is the Frame theory equivalent of [S NP}y used in Gap theory as noted in Chapter 1.
? Japanese is rigidly verb final (cf. Kuno, 1973). The sentential modifiers end with verbal elements.

} Japanese is ridigly head final. Modifiers are located prenominally whether or not the modifiers are
sentential.

* Teramura (1984) uses the term “uchi no kankei™ (internal relation) to refer to the relation of modifying
clause and the head noun of Regular Relative. This refers to the relation in which the head noun is
successfully associated with the verb with a case marking particle.

$ “Pro” represents Null Anaphora (cf. Kameyama, 1985; Tsujimura, 1996). As English translation
indicates, “pro” is like a pronoun and is normally interpreted by the context. It does not have phonetic
content and expresses the intuition that the constituents, as long as they are subcategorized by the verb, are
there. Japanese allows pro in subject NP node and any other subcategorized constituents’ nodes. For
example, the trees, (2-1), (2-3), (2-4), and (2-6), contain pro in subject NP node. The tree (2-6) contains
pro in subject NP, direct object NP, and indirect objet NP nodes.

¢ Following Tsujimura (1996), the constituents with nouns taking ga (nominative marker), o (accusative
marker), ni (dative marker), 7o (genitive marker), and wa (topic marker) are considered to be NP. Nouns
taking other post positional particles such as de (*at’ location marker) are considered to be PP. The first
group of postpositional particles consists of grammatical markers that do not have semantic content. The
second group of particles has semantic content: e.g., made ‘until’, e ‘t0’, to ‘with’, kara ‘from’ and de ‘at.’

7 The distinction between argument NP and adjunct PP was made by Yamashita (1995). The same
distinction was also made by Matsumoto (1997), who used non-syntactic terms such as core role and non-
core role instantiated by the head noun in the modifying clause. The argument NP relative/ core role
instantiated by the head noun in the modifying clause, v.s. adjunct PP relative/ non-core instantiated by the
head noun in the modifying clause, are the two subcategories of RR.
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% Teramura (1984) calls this type “tanraku™ (short cut).

? Teramura (1984) call this relation “soto no kankei™ (external relation) as opposed to “uchi no kankei”
(internal relation) referring to the RR.

1 McCawley (1972) also classifies relative clauses similarly. That is, there is a relative clause and a
complement in Japanese. A clear case of a relative clause is the Regular Relative. Unclear cases of a
relative clause include Gapless Relative and Clause and Noun Host Type.

! An example of the GR type with consequence and condition relation is:
mainichi no shokuji ga oishikunaru undoo
everyday POSS meal NOM delicious+become  exercise
the exercise by doing which everyday meals become tasty

12 An example of the GR type with purpose and requisite relation is:
chesu no geemu ni kanarazu  katsu  renshuu

chess POSS pgame at definitely win practice

the practice by doing which (you) win the game of chess without fail

3 An example of the GR type with requisite and purpose relation is:

mae kara  junbi ga dekiteita wakare
before from  preparation NOM ready+COP+PAST separation
the separation for which the preparation had been done since before

4 An example of the GR type with part and whole relation is:

saisho no go-hun de suji ga wakaru eiga
first POSS five-minutes with  plot NOM become+understandable movie
the movie in the first five minutes of which the plot becomes understandable

'S An example of the GR type with event and usual cause of opposite event is:
shiroi shatsu ga kuroku naru  sentaku

white shit NOM black become laundry

the laundry by doing which a white shirt becomes black

'® It is not that only GR interpretation involves extra sentential knowledge. The interpretation of all types
of NMC is ready to accept extra sentential knowledge; however, characteristically GR involves “extra
predicate,” which indicates that the head noun belongs (o a separate event with separate predicate-argument
structure. Matsumoto (1997) points out that the main properties of NMC are determined at the levels of
semantics and pragmatics (i.e., extra sentential knowledge). For example, arguments can be missing
without causing ungrammaticality in Japanese (i.c., Japanese is a pro-drop language), and this phenomenon
is not limited to NMC. As a consequence of this property of Japanese, for some noun-modifying
constructions, more than one interpretation could be possible. In the following example which is RR type,
beside the argument coreferential with the head noun, another argument is missing in the modifying clause,
resulting in two possible translations.

[aishita] otoko-ga kaettekita
loved man-NOM retumed

The man who (somebody) loved returned.
The man who loved (somebody) returned.

The grammatical relation of the head noun with the clausal predicate (the subject of the verb or the object

of the verb) is determined by discourse and pragmatic context.

In the following COMP example, again, multiple number of pros exist in the modifying clause.
The interpretation of the referents of the pros depends on the context.
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[ageta] jijitsu-wa nai
gave  fact-TOP NEG
There is no fact that (somebody) gave (something) (to somebody).

Matsumoto (1997) provides parallei examples in Japanese and English and points out that English
accepts only the interpretation of the head as a subcategorizing NP, while Japanese interpretation allows
both subcategorizing NP interpretation and adverbial NP interpretation of the head noun. In the following
example, the head noun basho (place) can be interpreted as either object or place in Japanese, but only
object interpretation is accepted in English.

{Sakuma san-ga katta] basho-wa doko desu ka
Mr. Sakuma-NOM bought place-TOP where COP Q
Where is the place (which) Mr. Sakuma bought?

Where is the place (in which) Mr. Sakuma bought (something)?

Where is the place Mr. Sakuma bought?

If shared world knowledge is used, the interpretation of the following RR type sentence is easy. [n
this case, the semantic of the head noun kodomo (child) triggers world knowledge about child, and
selecting one interpretation over the other is easy.

(otsukai-o tanonda] kodomo-ga modoranai.
Ermmands-ACC  asked child-NOM retum+NEG
The child (I) asked to do errands is not back.

The child who asked (somebody) to do errands is not back.

Errands are usually given to children by adults, rather than the other way around. Therefore, the common
sense allows single interpretation, i.e., the first interpretation.

CN interpretation equally involves extra sentential knowledge in the situation where arguments are
missing in the modifying clause as in the following examples. The elements in the parentheses need to be
contextually recovered.

[shinu] zenjitsu-ni koko-ni kita.
Die previousday -at here-to came
(He) came here on the day previous to the time when (he) died.

{machi-ni iku] tochuu, ame-ni hurareta.
Town-to go on.the.way rain-by rain-PASS-PAST
On my way to town, (I) got rained on.

Matsumoto lists various example of GR type, where construing is hard from the gloss if one does
not know Japanese and Japanese culture. The followings are cited from Matsumoto (1997, p. 48). The
translation in English for these examples illustrates that without extra sentential elements in parentheses, it
is impossible to construe GR type. These extra sentential elements in the parentheses are mostly
unexpressed predicates (in the first two examples). Some translation in English can be done without
including the unexpressed predicates. However, a logical predicate that takes the head noun as an
argument is easily found. The transiation in italic is added which contains the extra predicate.

([atamaga  yoku-naru] hon]
head NOM good-become book
‘the book (by reading which) ( ) head gets better’
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[[genki ga deru] kuruma
energy NOM rise.up car
‘the car (by driving/ owning which) ( ) energy rises’

{[yoru toire ni ike-naku-naru} hanashi]

night bathroom GOAL go.can-not-become story

‘the story (because of which) () cannot go to the bathroom at night’
‘the story (after reaching which) ( ) cannot go to the bathroom at night’

{{toire  ni ike-nai] komaasyaru]

bathroom GOAL go.can-not commercial

‘commercials (because of which) ( ) cannot go to the bathroom’
‘commercials (after watching which) ( ) cannot go to the bathroom’

([gakkoo ga  yasumini-natta] yuki]

school NOM closed-because snow

‘the snow (because of which) the school was closed’
‘the snow (after which fell) the school was closed’

{{paatit ni korare-nakatta] syukudai]

party GOAL come.can-did.not homework

‘the homework (because of which) ( ) could not come to the party’

‘the homework (which ( )had to do, consequently) ( ) could not come 1o the party

7 Ellis (1994, p. 306) quotes Lado's (1957, p. 2) Contrastive Analysis Hypothesis:
...the student who comes into contact with a foreign language will find some features of it quite
easy and others extremely difficult. Those elements that are similar to his native language will be
simpler for him, and those elements that are different will be difficult.

'* The point that Comrie and Horie (1995) make is that it is not appropriate to hold such syntactic
dichotomy as English relative clause and complement for Japanese equivalents.

¥ According to leamnability theory, on the other hand, when the leaming needs to proceed from the superset
grammar to the subset grammar, serious difficulty should be expected. The leamers whose L1 contains the
superset grammar should overgenerate the sentences that only the superset grammar generates but not the
subset grammar in the absence of negative evidence (this point is made by White, 1993, among others). In
the context of NMC, Japanese native speakers acquiring English as L2 are expected to overgenerate the GR
and are expected to have a hard time acquiring not to generate the GR in English.
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Chapter 3
Experiment 1
Off-Line Rating Tasks

To find out how the four NMC types are processed and distinguished by speakers
of Japanese, both native speakers of Japanese and native speakers of English learning
Japanese rated 20 grammatical Japanese sentences containing the four types of NMC.
Two judgement criteria were given. First they rated the sentences in terms of
naturalness, and then in terms of ease of understanding for English speakers who were
learning Japanese. The results were expected to show intuition-based differences among
the four types. The experiment focuses on the markedness and the transfer hypotheses.
The other hypotheses, i.e., the gap hypothesis and the frame hypothesis are not relevant.

The three experiments were carried out in sequence, and this chapter discusses the

last experiment (see Table 2-17 in Chapter 2 for the actual order of the experiments).

jves and Ratj o ime

In order to test the research hypotheses: markedness and transfer, this experiment
obtained two sets of data. The first set consisted of naturalness rating (NR) scores. The
second was ease of understanding for English JSLs rating (EUR) scores. In the first
judgement task ‘naturalness rating’ (NR), the participants were asked to focus on how
natural the Japanese stimuli sounded. In the second judgement task, ‘ease of
understanding for English JSLs rating’ (EUR), participants were asked to focus on their
knowledge of Japanese and English.

The rationale of NR and EUR is that an intuitive sense of naturalness along with a
sense of relative ease of understanding for English JSLs would allow the participants to
draw distinctions among the four construction types. These off-line tasks were expected
to allow the participants’ conscious reflection on their L1 and other non-primary
languages.

Two rating tasks were used, rather than one, to obtain a broader perspective on
aspects of processing induced by different sets of instructions. The differences in the
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rating scores among the four construction types were expected to provide evidence for

relative processing differences among the four types.

Experimental Hypotheses
Hypotheses 1- 6 were tested in this experiment. These are listed in Table 3-1.

Table 3-1
i 1
Measure Japanese Native Speakers English JSLs
NR H1 Markedness Hypothesis for NR | H2 Markedness Hypothesis for NR
by Japanese Native Speakers by English JSLs

Naturalness rating of GR sentences
by Japanese native speakers should
be lower than those of RR, CN, and
COMP sentences. NR(RR),
NR(CN), NR(COMP) > NR(GR)

Naturalness rating of GR sentences
by English JSLs should be lower
than those of RR, CN, and COMP
sentences. NR(RR), NR(CN),
NR(COMP) > NR(GR)

H3 Transfer Hypothesis for NR by
English JSLs

Naturalness ratings of RR and
COMP sentences by English JSLs
should be higher than those of CN
and GR sentences. NR(RR),
NR(COMP) > NR(CN), NR(GR)

EUR

H4 Markedness Hypothesis for
EUR by Japanese Native Speakers
Ease of understanding rating of GR
sentences by Japanese native
speakers should be lower than those
of RR, CN, and COMP sentences.

EUR(RR), EUR(CN),
EUR(COMP) > EUR (GR)

HS Markedness Hypothesis for
EUR by English JSLs

Ease of understanding rating of GR
sentences by English JSLs should
be lower than those of RR, CN, and
COMP sentences. EUR(RR),
EUR(CN), EUR(COMP) > EUR
(GR)

H6 Transfer Hypothesis for EUR
by English JSLs

Ease of understanding ratings of
RR and COMP sentences by
English JSLs should be higher than
those of CN and GR sentences.
EUR(RR), EUR(COMP) >

EUR(CN), EUR(GR)

Note. NR: Naturalness Rating, EUR: Ease of Understanding for English JSLs
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Method
Partici

In this experiment, 23 Japanese native speakers who are learning English, and 11
English native speakers who are learning Japanese participated (see Appendix 2 for the
participants’ information). They did all parts of the experiment in one sitting.

Japanese native speakers. Twenty-three native speakers of Japanese, eight male
and 15 female, living in the Edmonton area, participated. They had lived a part of their
lives in Japan. Both parents of the 22 participants were native speakers of Japanese. One
participant’s father was an English native speaker who had died when the participant was
an infant. He thus claimed his first language was Japanese, his mother’s native tongue.
One participant was born in an English-speaking country but had parents who were
native speakers of Japanese. She had lived in Japan from the age of seven until in her
thirties, and claimed she was a native speaker of Japanese. All the subjects had studied
English formally for the first time in junior high school and had lived in English-speaking
countries for at least 8 months. They functioned on a daily basis in English. Except for
one participant, everyone had in addition to English, a third, fourth, or fifth language such
as German, French, Korean, Russian, Spanish, Mandarin, or Latin. None spoke foreign
languages, other than English, fluently. They were not trained teachers of Japanese.
Fifteen were university students; two were studying linguistics. The rest were
professionals. They volunteered to do the tasks in Experiment | and Experiment 3 in one
sitting and were not offered payment.

English Japanese as a second language learners (English JSLs). Eleven English
speaking, Japanese as a second language learners, five male and six female, of
intermediate or advanced level, participated. They all claimed they were native speakers
of English, and they had lived in either Canada or the United States for a good part of
their lives. Their linguistic backgrounds were not simple. One participant’s mother was
a native speaker of Japanese, who said the participant had been very weak in acquiring
Japanese compared to her other children who had been good at it. This participant
conversed only in English with his family members and claimed he had learned Japanese
at the university. Another participant’s parents were Tamil speakers. However, the

participant claimed her mother tongue was English because she understood only some
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words in her parents’ conversations at home. Another participant’s father spoke
Cantonese, but he had no contact with his father, and therefore claimed his first language
was English, which his mother spoke natively, although he had lived in Hong Kong
during his childhood. Only one of them had Japanese as a single second language.
Others had other second languages prior to learning Japanese such as Spanish, French,
German, and Cantonese in highschool. One spoke Spanish fluently, but others did not
have fluency in a second language, other than Japanese. The English participants had all
taken intermediate or advanced Japanese at college level or equivalent. Nine were
students, and two were professionals. Ten had experience living in Japan for at least 11
months. The one who had not learned any other foreign languages was teaching
introductory Japanese at the university. Two were training to be high school teachers of
Japanese when they participated in the experiments. One had taken linguistics courses
and had a background in linguistic analyses. All were volunteers but were given a $10.00
gift certificate from the University bookstore. They did all the tasks in Experiments 1-3

in one sitting.

Stimuli
Forty sentences that contain NMC were used and were represented schematically
in (3-1).

(3-1) [Segl] [Seg2] [ Seg3 | [Head Noun, I [SegS]  [Seg6] [Seg7.

Each consisted of seven segments ending with a period. Following Japanese punctuation
convention, there were no spaces within the sentence. In (3-1), “Head Noun” indicates
the location of the head noun of the NMC. The underline visibly marked the NMC, on
which the participants focused for judgement. Square brackets were not shown.

Forty sentences consisted of ten sentences of each construction type (see
Appendix 3 for sentences for the rating tasks). They were divided between two lists (see
Appendix 3 for sentences belonging to List A and List B). Each list contained 20
sentences with 5 of each construction type. Each list had three distinct sentence orders.
They were counterbalanced and presented in a randomized sequence. If a participant
rated List A in Part A (naturalness rating), then he/she rated List B in Part B (ease of
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understanding for English JSLs rating). Likewise, if a participant rated List B in Part A,
then he/she rated List A in Part B.

Rather than using the full set of 40 sentences, half were used for each rating. This
was because the list of 40 items was too long to be shown on a single sheet, and a single
page was considered the optimum length for the rating task. It was also expected that the
naturalness judgement in Part A might affect the ease of understanding judgement in Part
B. That is, if one gives an item a value in terms of naturalness, the reused item might
tend to receive the same value in the scale of ease of understanding. Therefore, the
participants rated the different lists on two different scales.

The twenty sentences were presented on a sheet of paper (see Appendix 4 for the
rating sheets). Beside each sentence were the Roman numbers ‘1’ through ‘5." ‘5’ was
to be circled if the item was the most natural/ the easiest to understand for English JSLs,
‘1" if the least natural/ the most difficult for English JSLs to understand, and ‘3’ if more
or less natural/ more or less easy for English JSLs to understand. A five point scale was
adopted because the middle point was definable. In order to draw the participants’
attention to NMC only, the portion of the modifying clause and the head noun of each
item was underlined. Entire sentences were supplied to provide a natural context for the
NMC.

The stimuli in this experiment were familiar to the participants because the forty
sentences had been in Experiments 2 and 3.! Familiarity with the material and even with
the NMC were not considered problematic. Because the naturalness judgements and ease
of understanding for JSL judgements were intended to reveal the participants’ conscious
reflections on the NMC, they would be facilitated rather than inhibited by their
familiarity with and knowledge of the materials and even awareness of the construction
types.

No distracters were employed because distracters that could violate the pattern
were not considered necessary for the participants to make fair judgements. All the items
in the list had the structural pattern illustrated in (3-1).

Assessment of the stimulj. All sentences were assessed by an instructor of the
Department of East Asian Studies to ensure they were comprehensible by Japanese

learners at an intermediate (300 level university courses) level. The instructor confirmed
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that the structures used in the experiment were initially introduced in the second semester

of the introductory level of Japanese.

Procedure

Part A: Naturalpess rating (NR) task. After a background interview (see
Appendix 2 for the participants’ information) which followed the first experiment for
Japanese native speakers and the second experiment for English JSLs (see Table 2-17 in
Chapter 2 for the order of the experiments), the Part A naturalness rating task was given.
Each participant was given a sheet of paper with the instructions and the sentences to rate
(see Appendix 4A for the naturalness rating sheet). Instructions were written primarily in
English with Japanese words for ‘most natural,’ ‘least natural,” and ‘more or less natural’
added beside the English words. The written instructions asked the participants to read
through the sentences first, then to focus on the underlined portion of each sentence and
assign 1 and 5, and, only after this was done, to rate the rest on the same scale.

This anchoring was necessary to prevent the participants from being indecisive
and assigning all items at the midpoint, thus preventing any spread in judgements.
Allowing the participants to choose any point, rather than requesting them to assign an
equal number of points in the scale to the items was preferred because otherwise it could
be too time-consuming and frustrating for the participants.

The researcher was present and observed how the participants did the task. When

the participant was not following the instructions, the researcher reminded her/him to do

so.?

When the participants asked what ‘naturalness’ meant, the researcher replied
consistently: it means ‘easy to say,’ ‘hear it often,’ ‘see it often,’ and ‘easy to the ear.”
This response was in English for native English speakers and in Japanese for native
Japanese speakers. English JSLs were told to consult freely the vocabulary list that they
had checked prior to the translation task (see Appendix 1 for word check sheet and the
scores by English JSLs) or to ask the experimenter for unfamiliar words and anything
other than rating scores. This task took less than 10 minutes. The rating sheet was put

away, and Part B followed immediately.
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Part B: Ease of understanding for English JSLs rating (EUR) task. When the
participants had finished Part A naturalness rating task, they were given a sheet of paper
having instructions on one side (see Appendix 4B for the ease of understanding for
English JSLs rating sheet). These were in English except for the phrases ‘the easiest for
English speakers learning Japanese to understand,’ ‘the most difficult for English
speakers learning Japanese to understand,’ and ‘more or less easy for English speakers
learning Japanese to understand,” which were written in Japanese as well as English. The
instructions stated that participants should not let the difficuity of words, kanji characters,
or length of each sentence determine ease of understanding, but focus on only the
underlined portion of sentences. The reverse side had a list of 20 sentences, which the
participants had not seen in Part A. The participants were allowed to flip between both
sides of the sheet. They were asked to anchor their response, and then to assign any
numbers on the scale to any number of stimuli for the same reasons described in Part A.

The researcher was present while the participants did the task.* When the
participant was not following the procedure, the researcher reminded her/him to observe
the instructions.

The English JSLs were told to consult freely the word check sheet that they had
seen prior to the translation task or to ask the experimenter any questions except
concerning the scores. Enough time was given to ensure that the participants, especially
English JSLs, would rate the sentences knowing what they meant. The task took less

than 10 minutes. This experiment was the final one in the series.

Resuits

Statistical Apalyses

Construction Type (four levels: RR, GR, CN and COMP) was the independent
variable. The dependent variable was the rating score (1, 2, 3, 4, and 5). In the data
analysis, one-way ANOVA for both analyses by participants (summing over difference
among stimuli within a construction type) and analyses by item (summing over
differences among participants) were employed. In the former analyses, Construction
Type was treated as a repeated measure factor, while in the latter it was treated as a

between-items factor. Consequently, because in ANOVA with participants as variables,
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the same participant went through the treatments, causing the variance within the level of
Construction Type to be more restricted, it was expected that analyses by items would
yield more conservative results than the repeated measures ANOVA (analyses by
participants).

A two-way ANOVA with Speaker Group (two levels: Japanese native speakers
and English JSLs) as a between factor, was also done to find out if there were differences
between Japanese native speakers and English JSLs. A one-way ANOVA with
Judgement Scale (two levels: naturalness and ease of understanding for English JSLs) as
a factor was conducted for each speaker group to determine if the different scales made
an overall difference in the scores across the four construction types. A Spearman Rank
Correlation was used with the two judgement scales as the ranking variables to determine
if the underlying decision criteria were identical between the two judgement scales as an

additional analysis for discussion.

a ss Ratj b se Nativ e
The Japanese native speakers were asked to rate the sentences with four types of
NMC according to the scale of naturalness (see Appendix SA for the NR scores for each
item by individual Japanese native speakers). It was expected that they would use their
intuition of markedness and separate the four construction types accordingly, with the GR
being less natural than other construction types (H1). Mean values of naturalness ratings

by the Japanese native speakers for each construction type were calculated and assembled
in Table 3-2.

Construction Type Mean S.D. S.E.

CN 3.75 .60 A2
CcOoMP 4.03 .60 13
GR 24 .68 .14
RR 4.00 .60 .13

For this table and subsequent tables, mean tables were created based on the analyses by
participants.
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The rating of the GR was the lowest while the ratings of other construction types
were higher and about the same. According to ANOVA with participants as variables,
there was a main effect by Construction Type, F(3, 66) = 41.13, p <.001. Planned
comparisons were done between every two means in Table 3-2, and their F-ratios were
computed. The statistically significant differences in naturalness rating (NR) were
present between the GR and every other construction type, Ecr on (1, 22) =62.97,p =
0001, F g come (1, 22) =92.49, p = .0001, and F ;5 x(1, 22) = 86.53, p = .0001. Other
levels were not significantly different with each other, E oy conp (1,22) =2.83,p=.10,F
onvrr (1,22)=1.86,p = .18, and E o\p rr (1, 22) = .10, p =.75.

ANOVA with sentences as variables also suggested that there was a main effect
by Construction Type, E (3, 36) = 11.24, p < .0001. The Tukey/ Kramer post hoc test
also revealed that at p < .05, statistically significant differences were present between the
GR and every other level, but not in other combination of levels. Therefore, both the
analyses by participants and items suggest that the Japanese native speakers rated the GR
lower than any other type.

These results support H1 the Markedness Hypothesis for NR by Japanese native
speakers, which predicted that naturalness rating of the GR sentences by Japanese native
speakers should be lower than those of the RR, the CN, and the COMP sentences.

() j ] tj by Japanese Nativ
After the naturalness rating task, another scale was given to Japanese native
speakers, i.e., the scale of ease of understanding for English JSLs (see Appendix 5B for
the EUR scores for each item by individual Japanese native speakers). These Japanese
speakers were learning English as a second language and had a good command of
English. They were thus asked to consult actively their knowledge of L.2 to make a

decision.
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Construction Type Mean S.D. S.E.

CN 3.52 50 11
coMp 3.43 .62 A3
GR 2.26 .58 8 b
RR 3.43 53 11

As in the naturalness ratings, the mean value of ease of understanding for the GR
was lower than any other level. ANOVA with the participants as variables suggested that
Construction Type had the main effect, F (3, 66) = 28.92, p < .0001. Planned
comparisons between every two levels were done, and there were statistically significant
differences between the GR and every other level, F; o (1,22) =63.81, p=.0001, F ox
comp (1, 22) = 54.50, p = .0001, and E g pe(1, 22) = 54.50, p = .0001. Other levels were
not significantly different, E oy comp (1, 22) =37, p=.55,F cu e (1, 22) = .37, p = .55,
and F e re (1, 22) =.0001, p = 1.00.

ANOVA with sentences as variables also indicated that Construction Type had a
statistically significant effect, F (3, 36) = 6.24, p = .002. The statistically significant
differences were found, according to Tukey/ Kramer post hoc test, at p < .05, between
GR and every other level, and not between any other two levels.

Japanese native speakers rated the GR lower than any other construction type in
terms of ease of understanding for English speakers learning Japanese as a second
language. These results support H4 the Markedness Hypothesis for EUR by Japanese
Native Speakers which predicted that ease of understanding for English JSLs rating of the

GR sentences by Japanese native speakers should be lower than those of the RR, the CN,
and the COMP sentences.

According to one-way ANOVA with sentences as variables and Judgement Scale
as a factor, Judgement Scale had a significant effect, F (1, 39) = 19.12, p < .0001.
Japanese native speakers overall rated higher according to the naturalness scale (M =
3.56, SD = .96, SE = .15) than according to the ease of understanding for English JSLs
scale (M = 3.16, SD = .89, SE = .14). However, for each construction type, Japanese
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native speakers only tended to rate higher on the basis of naturalness than on the basis of
ease of understanding for English JSLs. The differences were not significant: F g5 (1, 18)
=334,p=.08,F; (1,18)=.14,p=.71,FE (1, 18) =.62,p= .44, and F cop (1, 18) =
4.18, p = .06.

Spearman rank correlation coefficients were calculated between the rankings of
the sentences between the two judgement scales within construction type (see
Appendices 5A and 5B for ranking for each item by Japanese native speakers). If a
significant correlation indicated the ranking of ten sentences did not differ across two
judgement scales, it follows that the participants used a consistent decision criterion
across naturalness and ease of understanding scales. If a significant correlation did not
indicate that the ranking of ten sentences changed across two judgement scales, it follows
that the participants were using different underlying decision criteria across the two
Judgement scales for the particular construction types.

There was a statistically significant correlation in ranking between the two overall
judgement scales: r,= .77, p < .001. However, a statistically significant correlation was
found only for the GR, r, ;g = .93, p = .005 (see Figure 3-1 for consistency in ranking
between the judgement scales for the GR). The correlations were not found for other
construction types, I, oy = .59, p = .08, [, comp = 49, p = .14 and, £, zg = .64, p = .06
(Figures 3-2, 3-3, and 3-4 for ranking changes between the judgement scales for the CN,
the COMP, and the RR). Only for the GR, did Japanese native speakers use a consistent
decision criterion for both judgement tasks. For the other construction types, their
decision criteria changed between the first and the second judgement scales.

The use of an identical criterion for the GR suggests Japanese native speakers did
not know how to rate the GR in terms of ease of understanding for English speakers. It
was obvious to the participants who spoke Japanese natively that the GR sentences were
odd. They thought all the GR stimuli would be difficult for English JSLs to understand,
so they rated them according to the naturalness scale, only they lowered the scores
slightly but not significantly.
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Figure 3-1. Rating scores for ten GR sentences by 23 Japanese native speakers on the scales
of naturalness and ease of understanding for English JSLs. For each sentence, the semantic
relation between the meaning of the modifying clause and the head noun is shown. The
meaning of the head noun is within single quotes. Rankings of the sentences are significantly
correlated between the naturalness scale and the ease of understanding for English JSLs

scale.
S —
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4_' | —= 02(Relational'reason’)

-%¥-  03(Relational'time before')

= 0O4(Relational'space between')
"~ 0S(Relational’'space next to')
--¥- 06(Relational'space around’)
L v 07(Relational'space behind')
=  08(Perception’'sound’)

2 7 - —— 09(Perception'study")

‘ | —  10(Quosi-relational'moming’)

Mean Rating Score
w

Naturalness Ease of Understanding

Figure 3-2. Rating scores for ten CN sentences by 23 Japanese native speakers on the scales
of naturalness and ease of understanding for English JSLs. For each sentence, the
semantics of the head noun is shown. The meaning of the head noun is within single quotes.
The rankings of the sentences are not correlated between the naturalness scale and the ease
of understanding for English JSLs scale.
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Figure 3-3. Rating scores for ten COMP sentences by 23 Japanese native speakers on the
scales of naturalness and ease of understanding for English JSLs. For each sentence, the
semantics of the head noun is shown. The meaning of the head noun is within single quotes.
Ranking of the sentences are not correlated between the naturalness scale and the ease of
understanding for English JSLs scale.
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Figure 3-4. Rating scores for ten RR sentences on the by 23 Japanese native
speakers on the scales of naturalness and ease of understanding for English JSLs.
For each sentence, the thematic role that the head noun plays in relation with the
clausal verb is shown. The meaning of the head noun is within single quotes. The
rankings of the sentences are not correlated between the naturalness scale and the
case of understanding for English JSLs scale.
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There were significant changes in ranking between the judgement scales for the
RR, the CN, and the COMP, with a tendency toward lower scores on the scale of ease of
understanding than on the scale of naturalness. Whatever the cause, the nature of
naturalness differed from the nature of ease of understanding in case of the RR, the CN,
and the COMP.

Most importantly, the fact that the criteria on two scales matched only for the GR
and not for other types indicates the GR was treated differently from other types. That
there was a overall significant ranking correlation between the judgement scales and that
the GR was singly responsible for the overall correlation are strong evidence that
Japanese native speakers clearly grouped the GR out of other subtypes. This, in addition
to the lowest rating score for the GR, suggests that Japanese speakers knew the GR was
different from other construction types.

Naturaless Rating (NR) by English JSLs

English-speaking, Japanese as a second language learners were asked to rate the
sentences with different types of NMC on the scale of naturalness (see Appendix 5C for
the NR scores for each item by individual English JSLs). If the participants were
sensitive to processing resource differences or the necessity of finding an unexpressed
predicate, they should find the GR to be the least natural among others (H2). If they
relied on the structural familiarity of their L1, the RR and the COMP, equivalent of
English relative clause and complement with nominal head, should be rated higher than
the GR and the CN, which are missing in L1 (H3).

The mean values of the rating were assembled in Table 3-4.

Table 3-4

Construction Type Mean S.D. S.E.

CN 361 64 .19
coMmp 322 .64 .19
GR 298 .58 .18
RR 3.40 68 .21
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The GR was rated lowest. The CN was rated highest, and the RR and the COMP were
rated in this order between the CN and the GR. Repeated measures ANOVA with
participants as variables indicated that a statistically significant effect was made by
Construction Type, E (3, 30) = 3.24, p = .04. Planned comparisons were done between
every two levels. There was a statistically significant difference only between the CN
and the GR, F_ cr (1, 10) =8.96, p = .006. The differences between other levels were
not significant, F oy coup (1, 10) =3.45,p= .07, F v rr (1, 10) = .96, p = 33, E comp or (1,
10)=1.29,p=.27, F omp.rr =-76, p.= 39, and E 5z s (1, 10) =4.04, p = .05.

ANOVA with sentences as variable indicated that there was no effect by
Construction Type, E (3, 36) = 2.34, p = .09. The Tukey/ Kramer post hoc test suggested
that there were no statistically significant differences between any levels.

English JSLs found the CN the most natural and the GR the least natural. The
fact that the GR was rated lowest supports H2, and the fact that the CN was rated highest
rejects H3.

H2, the Markedness Hypothesis for NR by English JSLs, was supported which
predicted that the naturalness rating of the GR sentences by English JSLs should be lower
than those of the RR, the CN, and the COMP sentences. The data showed that the GR
was scored the lowest.

H3, the Transfer Hypothesis for NR by English JSLs, was not supported. This
hypothesis predicted that the naturalness ratings of the RR and the COMP sentences by
English JSLs should be higher than those of the CN and the GR sentences. Analyses by
participants suggested that NR(CN) was significantly higher than NR(GR), with NR (RR)
and NR(COMP) between them. This pattern does not support the hypothesis.

E f Unde ling for English JSLs Rating (EUR) by English JSI

English JSLs were asked to make active use of their knowledge of L1 to make
judgements on the ease of understanding for English JSLs (see Appendix 5D for the EUR
scores for each item by individual English JSLs). The mean values for different
construction types are in Table 3-5.
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Construction Type Mean S.D. SE.

CN 3.15 52 .16
COMP 2.96 .69 21
GR 247 53 .16
RR 336 .54 .16

The GR was again rated the lowest. The RR was considered easiest to understand,
followed by the CN and the COMP in that order.

Repeated measures ANOVA with participants as variable suggested that there
was a statistically significant effect by Construction Type, E (3, 30) = 5.16, p = .005.
Planned comparisons were done between two levels, and F-ratios were computed. The
significant differences were present between the GR and all other levels, F ¢z g (1, 10) =
14.21, p = .0007, E gr o (1, 10) =8.10, p = .008, and F oz comp (1, 10) =431, p = .05.
Other differences were not significant, E o comp (1, 10) =.59,p = 45, E o gr (1, 10) =
.85,p=.36,and F o\ s (1, 10) =2.86, p = .10.

ANOVA with sentences as variable indicated there was a main effect by
Construction Type, F (3, 36) =4.04, p = .01l. The Tukey/ Kramer post hoc test suggested
that at p < .05, there was a statistically significant difference between the GR and the RR
but not between other levels.

Both analyses by participants and items suggest that the RR was easier than the
GR to understand for English JSLs. This finding supports both HS, the Markedness
Hypothesis for EUR by English JSLs which predicted the pattern of EUR(RR),
EUR(CN), EUR(COMP) > EUR(GR) and H6, the Transfer Hypothesis for EUR by
English JSLs which predicted the pattern of EUR(RR), EUR(COMP) > EUR(CN),
EUR(GR). However, the fact that the analyses by participants suggested that EUR(GR)

was significantly lower than any other construction types gives more support to HS, the
Markedness Hypothesis.®

English JSLs: N l IE f Und ling for English JSI
The results from the ease of understanding for English JSLs rating yielded more
statistical significance than the results from the naturalness rating. In the analyses of
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naturalness rating scores, only ANOVA with participants as variable yielded one
statistically significant differeace between the CN and the GR. On the other hand, in the
analyses of ease of understanding rating scores, both analyses by participants (suggesting
that the GR was the lowest of all construction types) and analyses by items (suggesting
that the RR was significantly different from the lowest GR) yielded significant effects.
English JSLs had a clearer idea about the ease of understanding for English JSLs than
about naturalness of NMC. It is understandable that the second language learners do not
have clear sense of naturalness in their L2. Active use of L1 knowledge is a stronger
judgement principle for English JSLs.

A one-way ANOVA with Judgement Scale as a factor revealed that, overall,
English JSLs rated higher on the scale of naturalness (M = 3.30, SD = .58, SE = .09) than
on the scale of ease of understanding for English JSLs (M = 2.99, SD = .65, SE = .10), E
(1, 39) = 13.40, p = .0007. However, Judgement Scale did not have statistically
significant effect for the ratings of each construction type: E 5 (1, 18) = .05, p = .08, E x
(1,18)=4.20,p=.06,F (1, 18)=2.69,p= .12, and E \p (1, 18) = .99, p = 33.

A Spearman Rank Correlation was used to determine if a significant change
existed in ranking of sentences between the two judgement scales (see Appendices 5C
and 5B for ranking for each item by English JSLs). There was a statistically significant
correlation in overall ranking between the two judgement scales: r, = .62, p <.0001.
Statistically significant correlations were found for the CN and the COMP between the
judgement scales, 1, o = .82, p = .01 and , corp = .71, p = .03 (see Figures 3-5 and 3-6
for consistent ranking across two judgement scales for CN and COMP). The correlation
was not significant for the GR and the RR, [, ;3 = .19, p = .58 and, 1, ¢z = 33, p = .33 (see
Figures 3-7 and 3-8 for ranking change between two judgement scales for RR and GR).

Only for the CN and the COMP, did the English JSLs use the same underlying
decision criterion on both the scale of naturalness and on the scale of ease of
understanding for English JSLs; for the RR and the GR, the decision criteria were not

consistent.
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Figure 3-5. Rating scores for ten CN sentences by 11 English Japanese as a second language
learners on the scales of naturalness and ease of understanding for English JSLs. For each
sentence, the semantics of the head noun is shown. The meaning of the head noun is within
single quotes. Ranking of the sentences are significantly correlated between the naturalness scale

and the ease of understanding for English JSLs scale.

Mean Rating Score
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Rating scores for ten COMP sentences by 11 English Japanese as a second language
learners on the scales of naturainess and ease of understanding for English JSLs. For each
sentence, the semantics of the head noun is shown. The meaning of the head noun is within single
quotes. Ranking of the sentences are significantly correlated between the naturalness scale and the

ease of understanding for English JSLs scale.
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Eigure 3-7. Rating scores for ten RR sentences on the by 11 English Japanese
as a second language leamners on the scales of naturalness and ease of
understanding for English JSLs. For each sentence, the thematic role that the
head noun plays in relation with the clausal verb is shown. The meaning of the
head noun is within single quotes. Ranking of the sentences are not correlated
between the naturalness scale and the ease of understanding for English JSLs
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Rating scores for ten GR sentences by 11 English Japanese as a second language
learnes on the scales of naturalness and ease of understanding for Englis JSLs. For each
sentence, the semantic relation between the meaning of the modifying clause and the head
noun is shown. The meaning of the head noun is within single quotes. Ranking of the
sentences are not correlated between the naturalness scale and the ease of understanding for
English JSLs scale.
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The speaker group difference between the overall scores was not expected
because the scores were anchored at the time of assigning scores; the participants were
asked to first assign ‘1’ and ‘5’ to one sentence each before they started to assign the
scores ‘1’ through ‘S’ to all the sentences in the list. It was expected that the interactions
between Speaker Group and Construction Type would be found for the scores of each
judgement scale.

Ease of understanding rating. The Speaker Group did not make a significant
effect, E (1, 32) = 2.26, p = .14 (Figure 3-9). No significant interaction between
Construction Type and Speaker Group was found, E (3, 96) =2.42,p = .07.

57 -
4.5 r
S 4 L
‘23-5 ] " [] English JSLs
= 3 - Japanese Native Speakers
&, ¢ ] i
e 2.5 7
£ 2 -
1.5 . 3
1- 2 —— ~
GR CN comp
Constructon Type

Figure 3-9. Ease of understanding for English JSLs rating by 11 English Japanese as
a second language leamers and 23 Japanese native speakers with ten sentences for
each construction type (Error bars: + 1 standard deviation). "1" was the most
difficult to understand for English JSLs, and "5" was the easist to understand for
English JSLs.

T-tests showed no significant differences between speaker groups for any construction
types:df =9,t 3g =2.03,p=.07,t (g =-99,p=35,t x=2.12,p=.06,and t \p =
2.03,p=.07.

Naturalness rating. The Speaker Group did not have a significant effect, E (1, 32)
=231, p=.14. However, there was a significant interaction between Construction Type

and Speaker Group, E (3, 96) = 7.30, p = .0002 (Figure 3-10).
For each construction type, a /-test was conducted between the two speaker
groups. For the COMP, the GR, and the RR, the difference in rating scores was
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significant between Japanese native speakers and English JSLs: df =9, t -, =3.89,p =
004, t ;x =-2.51,p=.03, and t o, =2.43, p = .04, but not significant for the CN, t o, =
91, p=.39. Japanese native speakers rated significantly higher for the RR and the
COMP, and lower for the GR than English JSLs; however, they rated equally for the CN.

5 « 3
4.5 ] r
g 4 [ 3
'g 357 ) [[] English JsLs
£ 3 ’1'«’,5; [[E] Japanese Native Speakers
€ 2.5 - P L
g S -
£ 15 - 5 | g
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Construction Type

Figure 3-10. Naturalness rating by 11 English Japanese as a second language
learners and 23 Japanese native speakers with ten sentences for each construction
type (Error bars: + 1 standard deviation). "1" was the least natural, and "S" was
the most natural.

As for the speaker group differences, EUR patterns by English JSLs and Japanese
native speakers were very similar (see Figure 3-9) while the patterns of naturainess rating
were different (see Figure 3-10). Presuming that English JSLs did not have a clear sense
of naturalness in their L2, it is to be expected that naturalness ratings between two
speaker groups did not match. According to naturalness scale, the following pattern was
found: equal ratings for the CN, lower ratings for the GR by Japanese native speakers
than English JSLs, and higher ratings for the RR and the COMP by Japanese native
speakers than English JSLs. Under the circumstances, where the ratings were anchored
and consequently no overall speaker group differences in either scale were found, these
speaker group differences can be explained as follows.

Above all, these speaker group differences do not illustrate any processing
characteristics of the speaker groups but can be ascribed to two factors. First, English
JSLs did not have a good sense of naturainess, so they tended to assign intermediate
scores, making the distribution of the scores narrow. Secondly, Japanese native speakers
had a clearer sense of naturalness (both analyses by participants and items showed that
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the GR was lower than the rest, and nothing else was suggested), so they assigned the
distinctively low scores to the GR and the higher scores to the rest, creating a broader
spread among their scores compared to English JSLs.

The narrower spread of the scores by English JSLs than by Japanese native
speakers had the following consequences. First, the narrower spread made the most
highly scored CN by English JSLs to be as high as the third highest CN, which clusters
with the highest two, by Japanese native speakers. Secondly, it made the lowest GR by
English JSLs significantly higher than the lowest GR by Japanese native speakers.
Thirdly, it made significant differences between the third highest COMP by English JSLs
and the highest COMP by Japanese native speakers and between the second highest RR
by English JSLs and the second highest RR by Japanese native speakers.

Summary of the Results

For both judgement scales, Japanese native speakers rated the GR significantly
lower than any other construction type. They used the same decision criterion for rating
the GR and different decision criteria for the RR, the CN, and the COMP on two
judgement scales. GR’s lowest rating scores and the correlation between the two
judgement scales support the special marked status of GR.

English JSLs’ rating patterns were different from Japanese native speakers.
English JSLs found the CN more natural than the GR (only the participants analyses but
not the items analyses), and found the RR easier than the GR (both analyses by
participants and items) and the GR more difficult than any other types (only the
participants analyses but not the items analyses). The fact that the RR and the COMP
were in the middle of the naturalness scale rather than at the top of it and the fact that the
CN was not more difficult to understand than the RR and the COMP rejects the Transfer
Hypothesis. The results support the Markedness Hypothesis better because the rating
scores of GR were consistently lowest. They used consistent decision criteria for rating
the CN and the COMP stimuli and inconsistent decision criteria for rating the RR and the
GR stimuli. Compared to Japanese native speakers’ results, the resuits from English
JSLs call for interpretation.
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Overall, both Japanese native speakers and English JSLs rated lower on the scale
of ease of understanding for English JSLs than on the scale of naturalness.

On the scale of ease of understanding for English JSLs, there were no significant
differences between the scores by Japanese native speakers and by English JSLs for each
construction type. However, on the scale of naturalness, Japanese native speakers and
English JSLs rated the CN equally, but Japanese native speakers rated the RR and the
COMRP higher and the GR lower than English JSLs. These between judgement scales and
between speaker group differences were not believed to be attributable to Construction
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Type.
The results are summarized in Table 3-6.
Table 3-6
Measure Japanese Native Speakers English JSLs

NR NR(COMP)> NR(GR) NR(CN) > NR(GR) [participants
NR(RR) > NR(GR) analyses only]

NR(CN) > NR(GR) [both
participants analyses and items
analyses]

EUR EUR(RR) > EUR(GR) EUR(RR) > EUR(GR) [both
EUR(CN) > EUR(GR) participants analyses and items
EUR(COMP) > EUR(GR) [both | analyses]
participants analyses and items EUR(CN) > EUR(GR)
analyses] EUR(COMP) > EUR(GR)

[participants analyses only}

Rank NR(RR. GR, CN, COMP), ¢/w NR(RR, GR, CN, coMP), c¢/w EUR(RR,

Correlation | EUR(RR, GR. CN, COMP), GR, CN, COMP),

NR(RR), nc/w EUR(RR), NR(RR), nc/w EUR(RR),
NR(GR), ¢/w EUR(GR), NR(GR), nc/w EUR(GR),
NR(CN), nc/w EUR(CN), NR(CN), c/wEUR(CN),
NR(COMP), nc/w EUR(COMP), | NR(COMP), c¢/w EUR(COMP),

Between NR(RR, GR, CN, COMP) > EUR(RR. | NR(RR. GR, CN, COMP) > EUR(RR, GR.

NR and GR, CN, COMP) CN, COMP)

EUR NR(RR) = EUR(RR) NR(RR) = EUR(RR)

NR(GR) = EUR(GR) NR(GR) = EUR(GR)
NR(CN) = EUR(CN) NR(CN) = EUR(CN)
NR(COMP) = EUR(COMP) NR(COMP) = EUR(COMP)

Between NR(RR. GR, CN, COMP) j4uncae Nutive speaker = INR(RR, GR, CN, COMP) g ggian 151

Speaker NR(RR); ppancee nasive speaker > NRRR )i 51

Groups NR(GR);sgencee Native speaker < NR(GR)gogin 151
NR(CN)np-m Native Speaker — NR(CN)suﬁm JSL
NR(COMP),M Native Speaker > NR(COMP)Enuisn 5SL
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EUR(RR. GR, CN, COMP)JW Native Speaker = EUR(RR.GR.CN. COMP)&UM ssL
EUR(RR)Jm Native Speaker — EUR(RR)&;M L

EUR(GR)Jm Native Speaker = EUR(GR):—:.ym JSL

EUR(CN)JM Native Speaker — EUR(CN)E:‘M JSL

EUR(COMP);ppene Nuive Spesker = EUR(COMP)g i 551

Note. c/w: correlates with, nc/w: does not correlate with, NR: naturalness rating, EUR: ease of
understanding for English JSLs rating.

The applicability of the concepts embodied in the markedness and transfer
hypotheses for off-line processing of NMCs was tested in this experiment. NR, EUR,
and ranking correlation results from Japanese native speakers clearly supported the
Markedness Hypothesis. Japanese native speakers distinguished GR from CN, COMP,
and RR; CN, COMP, and RR were internally indistinguishable for them.

NR and EUR results from English JSLs gave more support to the Markedness
Hypothesis than the Transfer Hypothesis. It is apparent that the interpretation of English
JSLs’ rating and correlation paiterns involve more than the concepts of markedness and
transfer. English JSLs were able to distinguish among NMC subtypes more than
Japanese native speakers, suggesting that factors other than the sense of markedness were
involved in English JSLs’ processing.

The processing sensitivities that cannot be explained by the concepts of
markedness or transfer will be identified in the last chapter with the resuits from other
experiments.

This experiment employed an off-line task allowing the participants to reflect on
their knowledge of Japanese and English. In the following chapter, the semi on-line
experiment is described. This translation task under time constraint was expected to
capture aspects of processing that the off-line task could not.

Notes

! Experiments 1-3 were conducted in sequence in the order of Experiment 3, Experiment 2, and Experiment
1. This chapter describes Experiment 1, i.c., the last experiment.

? For example, the participants tended to assign numbers from the top of the list without finding the items
for 1 and 5. When that was happening, the experimenter asked the participants to find one item to assign 1
and the other item to assign 5.

3 Three participants out of 23 Japanese native speakers and one participant out of 11 English JSLs asked
what ‘natural’ meant.
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* One Japanese native speaker asked if ‘difficult to leam’ meant ‘long explanation for English JSLs.’ The
researcher agreed.

* In both judgement scales, the GR was scored the lowest by English JSLs. This clearly supports the
markedness hypotheses. The other explanation for this result, based on the same grounds as markedness, is
that English JSLs found the GR sentences difficult to comprehend even prior to judging the GR sentences
in terms of the two scales. That is, English JSLs rated the GR sentences lowest because they were hard to
comprehend rather than they were less natural or difficult to understand for English JSLs themselves. This
is supported by the results from the translation task, where the translation accuracy of the GR was the
lowest. The GR sentences were hard to comprehend and took longer than the time allowed, and English
JSLs could not provide appropriate translation for the GR compared to the stimuli of other construction
types. The lowest transiation accuracy supported the marked status of the GR with respect to the others.
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Chapter 4
Experiment 2

Semi On-Line Translation Task under Time Constraint

In this experiment, English JSLs (Japanese as second language learners) read and
translated four types of NMC into English under a time constraint. It was expected that
accuracy of translation and forms of correct translation would indicate English JSLs’
sensitivity to the four types of NMC.

Accuracy of translation was expected to correlate with ease of comprehending the
four types of NMC. Markedness and transfer were expected to be relevant to the levels
of comprehension ease, while the other hypotheses, i.e., gap and frame hypotheses, are
not relcvant.

Japanese native speakers were not included because their performance in
translating NMCs to English would reflect their proficiency in English rather than their
comprehension of Japanese NMCs.

Objectives and Rationale of the Experiment

English JSLs were asked to read a Japanese sentence on the computer screen and
translate orally the material in the NMC within 40 seconds. Readings and English
translation were recorded. Two data sets were obtained: the scores for translation
(translation accuracy: the ratio of the number of correct translations over the sum of
correct and incorrect translations) and correct responses.

The first data set was used to test the hypotheses which both make predictions
about the success rate of comprehension of the different construction types. The
Markeduness Hypothesis predicts that the GR, i.e., the marked type, should be harder to
process than the unmarked members; therefore, the RR, CN, and COMP should be easier
to comprehend than the GR. The Transfer Hypothesis predicts that the familiar RR and
COMP should be easier to process than the unfamiliar GR and CN; therefore, the RR and
the COMP should be easier to comprehend than the GR and the CN, and this should be
reflected in translation accuracy.
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Two stages were potentially involved in this task from the perspective of the
participants. English JSLs comprehended the material and then expressed the idea in
English. Both hypotheses make predictions about the first stage, i.e., comprehending
NMCs. The Markedness Hypothesis claims that marked structures should be harder to
comprehend, so comprehension of GR should be harder because of its markedness status.
The Transfer Hypothesis claims that knowledge of L1 is used to comprehend L2, so
comprehension of the RR and the COMP should be easier than the GR and CN because
their equivalents exist in L1. The first data set was used for testing the hypotheses.

The second data set was used to determine the ease of the second stage, i.e., the
different degrees of ease of translation among the four construction types. Neither the
Transfer nor the Markedness hypothesis make predictions on how well the English JSLs
should express the understood idea in English. The Transfer Hypothesis does not predict
how effectively the L1 can be used to express an idea conveyed by L2. How the English
language could express the marked structures with respect to the unmarked structures of
Japanese is not relevant to the Markedness Hypothesis.

It was considered likely that once the English JSLs comprehended the material
(consisting of relatively simple or uncomplicated propositions), expressing it in English
should be less costly because it is done in their L1. Because the second component
(expression) is trivial when compared to comprehension, the level of success in
translating NMCs should reflect ease of comprehension rather than ease of expression.

However, it was also anticipated that translation accuracy might reflect ease of
translating rather than ease of comprehending the NMCs. Therefore, ease of translation
was independently measured in two ways: in terms of the forms and in terms of the
propositional structures of the correct translation. The second data set was used for this
purpose.

Fundamentally, the intention of the experiment was to test comprehension. In
addition, ease of expressing the stimuli in English was also measured.

First, the kinds of English forms in the correct translations were analyzed. The
assumption was that the more methods available to express certain types of NMC in
English, the easier the particular NMC type should be to translate. Secondly, the

predicate-argument structures expressed in the translation were compared with those of
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the original stimuli. Fewer translations showing a change in the original predicate-
argument structure of certain NMC types were assumed to correspond to greater ease in
translating the NMC.

Accuracy of translation and ease of translation,' independently measured in these
tasks, were then compared. The rankings among the four construction types in terms of
the accuracy of translation and the ease of expressing (forms and propositional changes
observed in the correct translation) were not expected to correlate with each other.
Translaticn accuracy was not expected to be a reflection of the ease of translation but,
rather, is a reflection of the ease of comprehension. The forms were also expected to
show how NMC subtypes are interrelated rather than distinguished in terms of the
method used to express them in English.

A time constraint was imposed to prevent all the translations from being always
correct. The time constraint was also necessary to ensure that the output forms were the
most readily available forms in the mind of the users rather than the results of thorough

editing, which was not of interest in this study.

Experimental Hypotheses

Hypotheses 7 and 8 are formulated on translation accuracy (TA) in Table 4-1.
Hypothesis 7 was predicted by the Markedness Hypothesis, and Hypothesis 8 was
predicted by the Transfer Hypothesis.

Table 4-1

Measure English JSLs

TA H7 Markedness Hypothesis for TA by English JSLs
For English JSLs, TA of GR sentences should be lower
than those of RR, CN and COMP sentences.
TA(RR), TA(CN), TA(COMP) > TA(GR)

H8 Transfer Hypothesis for TA by English JSLs
For English JSLs, TA of RR and COMP sentences should
be higher than those of GR and CN.

TA(RR), TA(COMP) > TA(GR), TA(CN)
Note. TA: translation accuracy
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These experimental hypotheses each make predictions about the success of
comprehension, i.e., how well each type of NMC should be comprehended. As for the
forms of translation output, there were no experimental hypotheses. The forms were

examined and generalizations were attempted.

Method
Partici
Eleven English-speaking Japanese as a second language leamers (English JSLs)
who participated in the first experiment (see Experiment 3, Chapter 5) continued as
participants in Experiment 2 (see “Participants” Chapter 2 and Appendix 2).

Stimuli

Forty sentences used in the rating tasks (Experiment 1 in Chapter 3) were used.’
These were also a part of the stimuli used in the self-paced reading and probe recognition
tasks (Experiment 3 in Chapter 5). There were 10 sentences with the following pattern
for each construction type as in (4-1).

In (4-1), the modifying clause is underlined. “Head Noun” indicates the location of the
head noun. In the presentation on the computer screen, there were no underlines.
Following the convention of Japanese punctuation, spaces were not used inside the
sentence. Authentic Japanese orthography, as in Experiments 1 and 3, was used. The
same material used in the self-paced reading and probe recognition tasks, which preceded
this experiment, was used because it was assumed that translation accuracy would not be
affected by familiarity with the material.

An asterisk, marking the end of the NMC in each sentence, was clearly shown on
the screen. The participants were asked to translate up to the asterisk, i.e., the noun
modifying clause and the head noun. The entire sentence was presented so that
participants could see all parts to provide a context for the NMC.> The segment reading
task, in which the computer screen provides only one segment at a time, was not adopted

because participants would not remember what they had read previously while producing
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the English translation. Distracters with other syntactic forms were not used because
accuracy of translating NMCs should not be affected by translating the sentences with a
repeating grammatical pattem, i.e., sentences that always start with an NMC.

Forty sentences, ten for each Construction Type, were randomized and counter-
balanced in terms of Construction Type. It was believed that since there were only 40
trials, the performances would not be affected by primacy and recency effects.
Therefore, the order of presentation of the sentences was identical for all participants.

Procedure

The computer was used to enforce a time limit for each item. The oral translation
method, rather than a pencil and paper method, was employed to save time. The pilot
study with the pencil and paper method and without a time constraint suggested that
when the participants freely spent time to translate, they eventually tended to come up
with an appropriate translation for every item, causing a ceiling effect. The present test
was designed to reveal the relative difficulties of certain construction types.

Word test. After the self-paced reading and probe recognition experiment
(described in Chapter S), the English JSLs were given a list of Japanese words with kana
and English gloss counterparts (see Appendix 1 for the word check sheet and the scores
by individual English JSLs). All the vocabulary in the translation task was provided, and
words were listed in the order of presentation in the experiment. Participants were asked
to check off the words they could read and translate. This was to help them become
familiar with the vocabulary list which could be referred to until the end of the last
experiment.

Instructions. Participants received oral instructions about the next task with the
aid of the computer screen (see Appendix 6 for the instruction for the translation task).
The emphasis on oral over computer guided instruction provided participants a break
from looking at the computer screen, since the previous task involved a one-hour reading
task using the computer.

Each participant was asked first to read the stimulus aloud in Japanese to assure
s(he) looked at the entire sentence. They were asked to provide within 40 seconds an oral

translation of each part only up to the asterisk. An instructor of Japanese at East Asian
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Studies, University of Aiberta, estimated that one minute would be the appropriate
amount of time for the students to translate each sentence as a part of a written
examination. The more severe time limit of 40 seconds was chosen, because the
participants were to translate only the first portion of each sentence—the portion critical
for the purpose of this experiment.

Participants were given a couple of practice examples, and these responses were
monitored with the researcher present. They were then asked if they would mind the
researcher sitting through the session. If the participant preferred doing the experiment
alone, the tape recorder was started and the researcher left.* Otherwise, the researcher
stayed in the room while the responses were taped.

Target sentences and on-line dictionary. One target sentence at a time was
presented in 14 point font at the center of the computer screen. At the top left corner of
the screen, the Japanese vocabulary used in each stimulus, the readings in hiragana and
the corresponding English gloss, were presented at the same time in 12 point font.* The
rationale behind providing this on-line dictionary was to examine how the participants
construed the noun-modifying constructions rather than how well they knew the Japanese
words.

Trial sequence. In each trial, participants did the following:

1) read the stimuli aloud,

2) gave an oral translation of the material up to the asterisk, consuiting the

dictionary on the screen if necessary, and

3) hit the space bar to go on to the next trial.

If 1) and 2) were not done within 40 seconds, the screen automatically changed to the
next trial. The participants received a warning at 30 seconds and 35 seconds (both
visually under the target sentence in 24 font size and aurally), which was recorded along
with translation. This sequence is summarized below in Table 4-2.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 4-2

Time (Sec.)

Translation Trial

Activities on the Screen

Comment

0

30

35

385

40

[At the center of the screen] 1

[At the left top comer) 2 to S words
(Japanese words with English meaning) as
an on-line dictionary

[At the centre where the number was

presented] A Japanese sentence to be
translated

“Ten More Seconds Left’

“Five More Seconds Lef?’

L4 AT ”

A number starting with ‘1’ is
presented at the center of the
screen as an eye fixation point
for 1 second.

A Japanese sentence and
corresponding gloss remained
on the screen for 40 seconds.

If the participant hit the bar key
any time during the period
where the gloss and the sentence
were on the screen, the screen
changed to the next trial starting
with the number as an eye
fixation point.

The waming sign, “Ten More
Seconds Left,” appeared with a
correct beep under the sentence
and disappeared in 4 seconds.

The waming sign, “Five More

Seconds Left,” appeared with a
correct beep under the sentence
and disappeared in 3.5 seconds.

The waming sign, “Time Is Up,”
appeared with a done beep under
the sentence and disappeared in
1.5 seconds simultaneously with
the on-line dictionary and the
sentence.

‘Psyscope’ (Cohen, MacWhinney, Flatt, & Provost, 1993) was used to run the trials.
This experiment took approximately 30 minutes.
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Results
Data Analyses

The score ‘1’ was assigned if the translation was correct, and ‘0’ if it was
incorrect (see Appendix 7 for the scores for each translation). To assure scores reflected
ability to comprehend NMCs of each construction type rather than ability to express the
Japanese material in English, four criteria (see below) were used. If all the four criteria
were satisfied, the score ‘1’ was given. If even one criterion was not satisfied, the score
of ‘O’ was given. When there was no response, ‘0’ was assigned. However, the criteria
allowed translations in which some words were imprecise but conveyed similar
meanings. The criteria also forgave ungrammatical responses caused by obvious
performance errors.

Evaluation procedure. The following four scoring criteria were used.

(A) The meaning of the head noun was recognized correctly. The meaning of the head
noun did not have to take the form of a noun.

(B) The meaning of the head noun was the head in the translation. When the translation
took the form of a noun phrase, the meaning of the head noun was reflected in the head
noun in the translation. When the translation took the form of a prepositional phrase, the
meaning of the head noun was reflected in the preposition.

(C) The head and the modifying clause were recognized as having a syntactic or semantic
relationship.

(D) The predicate in the modifying clause and the head noun were connected and made
correct sense.

The first two criteria dealt with the translation of the head noun. (A) was used to
allow prepositions as well as nouns to be the head for the translation (e.g., both ‘prior to’
and ‘the moment prior to’ satisfied this criterion). (B) rejected predicative structures
containing the meaning of the head noun. When the meaning of the head noun in
Japanese sentences was recognized, it had to be reflected in the meaning of the head in
the translation (e.g., ‘donating money for the gym’ was not acceptable while ‘the gym
that [ donated the money for’ was, when ‘the gym’ was the head noun in the stimuli).

The third and fourth criteria dealt with associating the modifying clause and the
head noun. (C) stated that the constituents had to be connected (e.g., ‘practicing without
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fail for the chess game’ satisfied this criterion because the head ‘practicing’ and the rest
of the material are associated by the prepositions, while ‘the separation since long ago the
preparation’ did not because a connection between the head ‘the separation’ and the
following material is not expressed). Once the association was recognized, (D) was used
to screen out the phrases that made sense but did not contain the meaning that the
predicate in the stimuli conveyed (e.g., ‘practicing without fail for the chess game’
sounds good but failed to satisfy this criterion because the predicate in the original
stimulus is not recognized, while ‘practice for definitely winning a game of chess’ was
accepted because it contains the predicate ‘win’).

These criteria were important for arriving at an objective and appropriate
assessment of correct and incorrect responses. Initially, the responses were analyzed by
these separate four criteria, but none provided significant insights. Therefore, these
criteria were collapsed and subsequent analyses were based on the score of either ‘1’

(correct) of ‘O’ (incorrect).

Statistical Analys
Construction Type (four levels) was the independent variable. The data were
analyzed by a one-way ANOV A for both analyses by participants (summing over
differences among stimuli) and by items (summing over differences among participants).
In the analyses by participants, Construction Type was treated as a repeated
measure factor, while in the items analyses it was treated as a between-items factor. In
other words, because in the ANOVA, with participants as variables, all the participants
received the same treatments, causing the variance within the level of Construction Type
to be more restricted, it was expected that the analyses by participants would always yield

more significant results than the items analyses.

Translation Accuracy

After assigning the score of ‘1’ or ‘0’ following the evaluation procedure, the
scores were tabulated and the mean score for each construction type was calculated,
which yielded Table 4-3.
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RR 60 36 .11

Note, If a translation was correct, each sentence received ‘1.’ [f a translation was incorrect, it received ‘0.’

It was clear that the score for the GR was the lowest, and the score for the COMP was
highest, with the CN and RR in between. The English JSLs provided the most accurate
translation for the COMP, the least accurate for the GR. The CN and the RR were
intermediate.

Analyses by participants showed an effect by Construction Type, E (3, 30) = 7.35,
p = .0008. Planned comparisons were done for every two levels of Construction Type.
There were significant differences between the GR and the other types: F z o (1, 10)=
9.44, p = .005, E ¢p comp (1, 10) =21.23, p=.0001, and E g gs (1, 10) =5.71, p = .02.
The difference was also significant between the COMP and the RR, E co\p zr (1. 10) =
492, p = .03. The differences were not significant between the CN and the RR, and
between the CN and the COMP: E gz (1, 10) = 47, p = .5, and E  comp(1, 10) = 2.36,
p=.14.

However, the one-way ANOVA with sentences as variables showed only a
tendency for the effect of Construction Type, E (3, 36) =2.76, p = .06. The
Tukey/Kramer post hoc test showed, at the p < .05 level, there was a significant
difference between translation accuracy of the COMP and GR sentences, but not between
other construction types.

That is, ranking of the four construction types according to translation accuracy
was: TA(COMP) > TA(CN) > TA(RR) > TR(GR). Participants analyses suggested:
TA(COMP), TA(CN), TA(RR) > TA (GR), and TA(COMP) > TA(RR). TA(COMP) and
TA(CN), and TA(CN) and TA(RR) were indistinguishable. Items analyses suggested
only: TA(COMP) > TA(GR). TA(COMP), TA(CN), and TA(RR) were internally
indistinguishable, and TA(CN), TA(RR), and TA(GR) were internally indistinguishable.
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The translation accuracy scores of the CN, COMP and RR were combined, and
compared to those of GR in a single-df ANOVA. Both participants analyses (df = 1, F =
16.89, p = .0003) and items analyses (df = 1, E = 6.33, p = .02) showed significant
differences between TA(COMP, CN, RR) and TA(GR). This supports the Markedness
Hypothesis.

Recall that the goal of this experiment was to test the predictions of the Transfer
and the Markedness Hypotheses. The Transfer Hypothesis predicted that translation
accuracy of RR and COMP should be higher than those of CN and GR. The results
supported the relation between COMP and GR. However, the results did not support any
other part of this hypothesis. The Markedness Hypothesis, on the other hand, predicted
that translation accuracy of GR should be lower than COMP, CN, and RR, but did not
predict the differences among those three types. The results supported a relation between
COMP and GR. However, participants analyses also suggested a difference between
COMP and RR, which was not predicted by the Markedness Hypothesis.

The significantly lower TA(GR) compared to TA(COMP) was suggested by
analyses by participants and by items. This was predicted both by the Markedness and
Transfer Hypotheses. Therefore, both hypotheses were partially supported.

However, the Markedness Hypothesis was better supported because the
participants analyses (but not the items analyses) suggest that the TA(GR) was lower than
any other type, matching the exact prediction of the Markedness Hypothesis. Neither
participants nor items analyses separated COMP and RR from CN and GR, the prediction
by the Transfer Hypothesis.

Analyses of Forms of Correct Responses

Based on the assumption that the ease of translating the ideas conveyed by
different NMCs was directly proportional to the number of forms used in the responses,
the forms in the correct responses were analyzed. These forms were created within a
very severe time constraint and were assumed to be an unedited product. The output
forms were examined, and then generalizations about the strategies used to associate the

heads and the modifiers were formulated.
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The focus was on how the relation between the head and the following
complement was signaled. Six strategies were recognized that differ in the scale of
signaling the relation: from a strategy where no element between the head and the
following modifier exists to signal the relation, to one in which the head itself signals the
relation with the modifier. The strategies were:

Strategy 1, ‘Relation Unspecified,’ is where there was no overt element signaling
the relation between the head noun and the modifier. A typical example is the English
complement with nominal head (as a translation of COMP stimuli), in which ‘that,’ as
complementizer, intervenes between the two constituents without signaling the relation.

Strategy 2, ‘Apposition,’ is where the elements between the head noun and the
modifier signaled a relation of equation, such as ‘saying that,” ‘which says,’ and ‘with
regard to,” which was exclusively associated with translation of COMP stimuli. The
difference between the ‘that’ complementizer in Strategy 1 and the apposition
establishing phrases in Strategy 2 is that the phrases in Strategy 2 encode that the head
noun and the modifier are in appositive relation while ‘that’ as a complementizer in
Strategy 1 does not.

Strategy 3, ‘Relative Clause’ is where the relation is not specified overtly by any
elements intervening between the two constituents, but the relation is grammatically
coded by the subject/ object of a verb or the object of a preposition. Examples are ‘music
that has been used to comfort hurt people’s heart’ (a translation of a RR stimulus), ‘the
breakup that | have been preparing for a long time’ (a translation of a GR stimulus) and
‘the church from which the bride and the groom come out® (a translation of a RR
stimulus).

Strategy 4, ‘Wh Adverb,’ is where ‘where/ when/ why’ intervene between the
head noun and the modifier to signal the relation between the head noun and the modifier.
Some examples are: ‘movie where you figure out the plot in the first five minutes’ (a
translation of a GR stimulus), ‘the sound when the buses pass the main street’ (a
translation of a CN stimulus) and ‘the reason why I didn’t go to the piano lesson’ (a
translation of a CN stimulus).

Strategy S, ‘Preposition/ Prepositional Phrase,’ is where varieties of relations are

expressed by prepositions or prepositional phrases. Some examples are: ‘of” as in ‘an
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advertisement of selling a used piano,’ ‘the result of eating too much at the restaurant
yesterday,’ ‘the sound of the bus passing through main street’ (translations of a CN
stimulus) and ‘prize of becoming a champion’ (a translation of a GR stimulus).

Strategy 6, ‘Prepositional Head,’ is where the head itself is signaling the relation
in the form of prepositions or in the form of nouns in combination with prepositions.
Examples are ‘before the plane to Asia took off,’ ‘on the back side of the big building
built,” and ‘due to the fact I overate at yesterday’s restaurant’ (translations of a CN
stimulus).

The correct responses (which were assigned ‘1°) for each construction type were
examined and classified according to the six strategies. It was expected that the more
strategies available, the easier it would be to translate the material of a given construction
type.

Forms of correct translation of COMP. Table 4-4 summarizes the forms used in
the translation of ten COMP stimuli. It should be noted that the translated English form
did not necessarily take the form of complement with nominal head, which was assumed
to be an equivalent construction type of COMP. Out of 79 correct responses, only six
cases used a complement with nominal head. Out of those six responses, four occurred
with the head noun iken (‘opinion’) and two occurred with the head noun ronri (‘logic’).
Apparently not all COMP type head nouns take the complement introduced by ‘that’
complementizer in English. For example, while ‘opinion’ can take a complement
introduced by ‘that’ as shown in Table 4-4, ‘phone call’ cannot be a head noun taking a
complement that tells the content of the phone call, mediated by ‘that’ complementizer.

‘phone call’ 9 | HN saying that [2], HN which tells[1], HN to the effect that [1], HN about
denwa Ving{1], HN of Ving[1], HN Ving[1], HN alerting NP{1], HN regarding

Ving[1]
‘advertisement’ 9 | HN that says(2], HN RR {2], HN for Ving(2], HN about Ving [1}, HN
kookoku regarding NP[1], HN with regard to NP[1]
‘question’ 8 | HN about Cl {3], HN which asks if Cl [1], HN asking if CI[1], HN of whether
shitsumon Cl1 [1], HN of asking whether Cl {1], HN as 1o Cif1]
‘opinion’ 7 | HN that COMP [4], HN which says CI[1], HN expressing that CI[1}, HN of
iken cnj
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‘wish’ 8 | HN 10 V[6], HN of Ving{1], HN of Ci{1]

‘yokuboo

‘patience’ 6 | HN 10 V[3], HN Ving(2], HN for Ving[1]

gaman

‘memory’ 9 | HN of Ving(8], HN that I have about Ving[1}

omoide

‘plea’ 6 | HN to V[3], HN worrying to V[1], HN requesting V[1], HN calling for N (1]}
unae

*logic’ 7 | HN which/that says(3], HN (that) COMP [2], HN of Ving(1], HN of Cl [1)
rikutsu

‘decision’ 10 | HN to V[9], HN of Ving([1]

kettei

Note, HN: head noun, V: verb, COMP: complement clause, Ving: gerund, PP: prepositional phrase. The
number in the pair of square brackets indicates the frequency of the form. If all the participants provided a
correct translation, the number of correct responses for each item should be 11.

The correct responses for COMP were sorted according to the strategies (see Appendix
8A for the correct translations for COMP according to the strategies). It was found that
the English translations of the Japanese COMP NMC involved all the strategies except

for Strategies 4 ‘Wh Adverb’ and 6 ‘Prepositional Head,” summarized in Table 4-5.

Table 4-5

S jes in C. Translation for 10 COMP Stimuli ¢ “E lish JSI
Strategy 1 | Strategy 2 | Strategy 3 | Strategy 4 | Strategy 5 | Strategy 6
Relation Apposition Relative Wh Adverb | Preposition/ | Prepositional
Unspecified Clause Prepositional Head

Phrase
COMP Yes Yes Yes No Yes No
Forms of correct trapslation of CN. It was assumed that there is no English

structure equivalent to CN. Nonetheless, several forms are available to create cohesion

between the head noun and the modifying clause, which are summarized in Table 4-6.

Table 4-6
Head Noun
‘result’ 9 | the result of Ving({6], as a result of the fact that Cl (1], due to the fact that Cl
| kekka [1], the result of NP [1]
‘reason’ 11 | the reason why CI[6], the reason for Ving({3], the reason of Ving{1}], the
iyuu reason Cl [1]
‘moment prior 10 | before CI[2], right before CI[2], just a/the moment before CI{2], moment prior
o’ to Sbj Ving{2], just before NP{1], the moment prior to NP{1]
chokuzen
‘space 3 | between N RC {1}, the space between Sbj Ving[1], in between N RC[1]
between’
aida
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‘space next to’ 7 | beside N RC[1], beside Sbj Ving[1], by the side of N RC[1], to the side of N
ko RC [1], the side Sbj Ving{1]}, the side of N RC[1], the side where CI{1)

“space around’ 8 | around the place where C1[2}, somewhere around CI [2], the area where

alars Cl{2], somewhere around with Cl [1], somewhere Cl{1}

*space behind’ 5 | behind where CI[1], behind N RC[1], on the backside of N RC[1], backside

uragawa of N RC[1], backside of Ved N[1]

‘sound’ 8 | the sound/the noise of Sbj Ving[5), the noise Sbj Ving[1}, the sound from

olo N RC{1}, the sound when CI{1]

‘study”’ 6 | The study/ hard work to V[2], studying to V[1], study for Ving[1], the study

benkyoo of Ving [1], a study RC{1]

‘moming’ 2 | the moming of having stayed[2]

asa

Note. RC: relative clause, V: verb, Ving: gerund, NP: noun phrase,Ved: verb in passive form, PP
prepositional phrase, Sbj: subject of the following verb. The number in the pair of square brackets
indicates the frequency of the form. If all the participants provided a correct translation, the number of
correct responses for each item should be 11.

The responses were classified according to the strategies (see Appendix 8B for correct
translation for CN according to the strategies). Translating the CN was possible using all
the strategies except for ‘Apposition,’ as summarized in Table 4-7. The CN does not
have a structural equivalent in English, but many strategies are available in English to
express the material denoted by the CN.

Table 4-7

s jes in C Translation for 10 CN Stimuli i
Strategy 1 | Strategy 2 | Strategy 3 | Strategy 4 | Strategy 5 | Strategy 6
Relation Apposition Relative Wh Adverb | Preposition/ | Prepositional
Unspecified Clause Prepositional Head

Phrase
CN Yes No Yes Yes Yes No
Forms of correct transiation of RR. More structurally direct mapping was

observed in the translation of the RR; that is, RR was translated into English in the form
of a relative clause as indicated by Table 4-8. Out of 66 correct responses, 51 took the

form of a relative clause.

Table 4-8
Mg@%@%&a&%ﬁ

Head Noun #of Forms

correct

‘music’ 7 | HN RC[7]
|_ongaku

*doll’ 9 | HN RC[7], HN inside(reduced relative)[2]

ningyoo
[ ‘gym’ 3 | HNRC[3]
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doojoo

‘face’ 10 | HN RC[5), HN where CI[1], HN Ved(reduced relative){3], HN with Sbj Ved [1]
kao

‘research’ 6 { HN RC[6]

kenkyuu

‘train’ 7 | HN RC[7}

densha

‘city’ 7 | HN where CI[7]

toshi

‘church’ 6 | HN where Cl1{4], HN from RC (2]

kyookai

‘*hospital’ 4 | HN toward/ to which C1[3], HN where CI[1]
byooin

‘square’ 7 | HN RC[6], HN where CI[1]

hiroba

Note. HN: head noun, RC: relative clause, V: verb, Ved: verb in passive form, PP: prepositional phrase.
The number in the pair of square brackets indicates the frequency of the form. If all the participants
provided a correct translation, the number of correct responses for each item should be 11.

The strategies used to express the RR stimuli were 3 ‘Relative Clause,’ 4 ‘Wh Adverb,’
and ‘S ‘Preposition/ Prepositional Phrase,’ as summarized in Table 4-9.

Table 4-9
o5 i lation for 10 RR Stimuli by 11 English JSI
Strategy 1 | Strategy 2 | Strategy 3 | Strategy 4 | Strategy 5 | Strategy 6
Relation Apposition Relative Wh Adverb | Preposition/ | Prepositional
Unspecified Clause Prepositional Head
Phrase
RR No No Yes Yes Yes No
Forms of correct translation of the GR. Lastly, the GR, for which a structural

counterpart does not exist in English, was dominantly expressed by a relative clause in
English as Table 4-10 shows.

Table 4-10
_Summary of Forms and Frequency of Responses for GR
Head Noun #of Forms
correct

‘study”’ 3 | HNRC[3]
akumon

‘exercise’ 4 | HN RC[3], HN of Ving[1]}

undoo

‘prize money’ 6 | HN for Ving[5], HN of Ving|[1]

shookin

‘fatigue’ 6 | HN from Ving{S], HN of Ving[1]

tsukare

‘practice’ 7 | HN RC[3], HN for Ving[1], HN of Ving([1], HN to V[1], HN in order to V{1}

renshuu
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‘walk’ 2 | HNRC[2]
sanpo
‘breakfast’ 5 | HN RC{5]
chooshoku
‘separation’ 5 { HN RC[S]
wakare
‘movie’ 8 | HN where CI[6], HN RC[2]
| eiga
‘laundry’ 6 | HN RCJ[3], HN where CI{1], HN of N RC[1], HN N{[1]
sentaku

Note. HN: head noun, RC: relative clause, V: verb, Ving: gerund. The number in the pair of square
brackets indicates the frequency of the form. If all the participants provided a correct translation, the
number of correct responses for each item should be 11.

The relative clause was used in 26 out of 52 responses. Non relative clause forms were

most common in responses where ‘prize money’ and ‘fatigue’ were the head nouns.
The responses were analyzed according to the strategies (see Appendix 8D for

correct translation for GR according to strategies). Expressing the GR stimuli involved

Strategies 1, 3, 4, and S, which are summarized in Table 4-11.

Table 4-11

s jes in C t Translation for 10 GR Stimuli by 11 English JSI
Strategy 1 | Strategy 2 | Strategy 3 | Strategy 4 | Strategy 5 | Strategy 6
Relation Apposition Relative Wh Adverb | Preposition/ | Prepositional
Unspecified Clause Prepositional Head

Phrase
GR Yes No Yes Yes Yes No
. Table 4-12
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Strategy 1 | Strategy 2 | Strategy 3 | Strategy 4 | Strategy S | Strategy 6

Relation Apposition Relative Wh Adverb | Preposition/ | Prepositional

Unspecified Clause Prepositional Head

Phrase
CN Yes No Yes Yes Yes Yes
COMP Yes Yes Yes No Yes No
GR Yes No Yes Yes Yes No
RR No No Yes Yes Yes No
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The greatest number of strategies are available for the CN (1, 3, 4, 5, and 6),
slightly less are available for the COMP (1, 2, 3, and 5) and for the GR (1, 3, 4, and 5),
and the least for the RR (3, 4, 5). That is, in English the CN should be the easiest type to
express, and the RR should be the most difficult, while the COMP and the GR are
intermediate.

The relative ease of expression measured by the number of available English
forms do not correlate with the ease of comprehension measured by translation accuracy,
as Table 4-13 indicates. Thus, as far as could be determined through this analysis,

translation accuracy indicates comprehension level.

Table 4-13
Relative aSE - 1 Meas o
C hension M { by Translation A

Measure Relative Ease
Ease of Expression Measured by Number of Strategies CN> COMP,GR > RR
Ease of Comprehension Measured by Translation Accuracy | COMP > CN> RR >GR

Based on Table 4-13, the relations among construction types in terms of the

available English structures to express them can be illustrated in Figure 4-1 below.

CN COMP
6 2

Figure 4-1. Interconnection among NMC types in terms of the strategies to express them
in English. 1: Relation Unspecified, 2: Apposition, 3: Relative Clause, 4: Wh Adverb, 5:
Preposition/ Prepositional Phrase, 6: Prepositional Head.

It is clear that in terms of the six strategies, none of the construction types is independent.
They all share some strategies. The RR is a subset of the GR. They share Strategies 3
Relative Clause (the relation of the head and the modifier is specified by the predicate-
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argument relation), 4 Wh Adverb (the relation is expressed by wh-words), and S
Preposition/ Prepositional Phrase (the relation is specified by prepositions or
prepositional phrases). The RR and the GR are subsets of the CN strategies. Besides 3,
4, 5 and 1 Relation Unspecified, Strategy 6, Prepositional Head, is available for the CN.
Available strategies for the CN and the RR and the GR are partially shared by COMP.
The COMP has special status because Strategy 2, Apposition, is solely owned by the
COMP. The CN has special status due to the fact that Strategy 6 is unique to the CN.

In sum, the strategies available in English to express the Japanese NMC suggest
that the four NMC types are interrelated categories. Expressing the GR, which is
considered to lack an equivalent construction type in English among clausal modifiers
with nominal heads, utilizes similar strategies as those used to express the RR. The CN,
which also lacks an equivalent construction type in English, takes advantage of more
strategies than any other type.

When the number of available strategies is interpreted as indicating the relative
ease of translating the different construction types, the CN is easiest to translate, the
COMP and the GR are intermediate, and the RR is the hardest. The resuit of the
translation accuracy (TA) suggested that TA(COMP) was highest, while TA(GR) was
lowest. Translation accuracy, expected to be a function of ease of comprehension, does
not correlate with the number of available structures in English, which is assumed to

relate to ease of expressing. That is, translation accuracy is not a measure for ease of
translation.

Predicate-Argument Structures in the Correct Responses

Another measure which should indicate ease of expression was whether the
original predicate-argument structures in the stimuli are changed in the translations. It
should be easier to express the material if a literal translation is possible under time
constraint. The assumption is that the more changes made in the original predicate-
argument structure in the resulting translations, the harder it should be to express them.

A closer look at each response indicated that the COMP, CN, and RR translations
involve less reorganization of the argument structures expressed in the stimuli than the

GR. In other words, from the translators’ point of view, more “literal” translations were
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provided for the COMP, CN, and RR than for the GR. This is understandable because
the GR, which lacks an equivalent construction type in English, requires pragmatic
knowledge for construal, by which the unexpressed predicate is recovered.
Consequently, the translation was expected to contain the recovered predicates which
created different predicate structures from the original Japanese stimuli.

On the other hand, no such prediction should be made for the COMP, CN, and
RR. However, not only the translations of the GR, but in fact some translations of all
construction types contained a reorganization of the original predicate-argument
structures, the most of which, as expected, did occur with the GR.

Predicate-argument structures in the RR translations. The RR, the regular
relative, is the only type where the original predicate-argument structure involves both
the clausal verb and the head noun. The head noun is an argument within the clausal
predicate. Consequently, de-relativization is possible. For example, (4-2) is de-

relativizable to (4-3) indicating the head noun is an argument of the clausal predicate.

(4-2) [hon’ya-de katta] shinbun
bookstore-at  bought newspaper
The newspaper (I/ you/ he/ she) bought at the bookstore

(4-3) hon’ya-de shinbun-o katta

bookstore-at newspaper-ACC bought

(I/ you/ he/ she) bought newspaper at the bookstore.
In (4-2), the original predicate structure is ‘bought ((I/ yow he/ she), newspaper)’ where
the argument ‘l/ you/ he/ she’ is not explicit. The head noun ‘newspaper’ is an argument
of the verb ‘bought.’

In the 66 correct responses, there were only two cases where the original predicate
structures in the stimuli were changed (see Appendix 9A.).

Predicate-argument structures in the COMP trapslations. For COMP, the head
noun and the modifying clause are in an appositive relation. The head noun does not play
a role in the modifying clause as it does in RR. Therefore, the original predicate structure
in question is the one that the modifying clause alone expressed without the head noun.
In (4-4) below, the original predicate structure is ‘gave ((I/ youw he/ she), (it),
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(yow/him/her))’ where none of the arguments is explicit. The head noun jijitsu (‘fact’) is
not included, unlike the situation in the RR.

(4-4) lageta) jijitsu

gave fact

The fact that (I/ yow he/ she) gave (it) (to yowhim/her)

For COMP, there were three cases out of 79 where the original predicate-
argument structure was changed (see Appendix 9B). In all three cases, the relation of the
head noun with the modifying clause was established in the form of a relative clause, by
which the original head noun was somehow incorporated as an argument of the clausal
predicate.

For COMP, three out of 79 correct translations involved a change in the original
predicate-argument structure. Otherwise, the participants did not have to change the
basic propositional meanings to express them in well-formed English.

Predicate-argument structures in the CN trapslatiops. In CN, the Clause and
Noun Host Type, the proposition with the clausal verb as a predicate does not involve the
head noun as the argument NP. In (4-5) below, the original predicate structure is
‘occurred (accident, CAUSE),’ where the head noun gen’in (‘cause’) is a name of the

argument slot, as indicated by upper case, not the argument itself, such as ‘accident.’

4-5) [(jiko-ga okita]  gen'in

accident-NOM  occurred cause

The cause resulting from which the accident occurred

In CN, there was only one case out of 69 correct responses that went through the
reorganization (see Appendix 9C).

The number of the changes in the original argument structures with CN was quite
low, indicating that the participants did not have difficulty in expressing the material by
changing the propositional content for the purpose of composing well-formed English.

Predicate-argument structures in the GR translations. The last construction type is
GR, where the head noun does not play an argument role in the modifying clause but
does play an argument role within the unexpressed predicate. The original predicate

structure in question, as in the case of COMP and CN, refers to the proposition expressed
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by the modifying clause alone, without the head noun. In (4-6) below, the original
predicate structure is ‘sold ((I/ you/ he/ she), book))’ where ‘I/ you/ he/ she’ is not
explicit.

(4-6) (hon-o utta] okane
book-ACCsold money

The money (I/ youw/ he/ she received as a consequence from) having sold the book
The head noun okane (‘money’) is not a part of this predicate-argument structure. That
is, there is no predicate-argument relation between the head noun and the clausal verb.
Instead, ‘money’ is an argument of an unexpressed verb such as ‘receive’, and together
they form another proposition such as ‘receive ((I/ you/ he/ she), money).” Therefore, (4-
6) can be viewed as an NMC with two separate propositions with different predicates.
This property is unique to GR, while COMP and CN denote one proposition in which the
head noun does not play an argument role.

Because of the involvement of two events with different verbs in the GR, it was
expected that the translation of GR should be prone to the restructuring of the original
propositional content. In fact, out of 52 correct responses, 25 showed changes in the
original predicate structures.

However, despite the view that an unexpressed predicate, in which the head noun
is an argument, is necessary for comprehension, not all the English translations contained
a change in the original argument structure. Twenty-seven out of 52 translations were
possible without explicitly expressing the understood verb.

Table 4-14 summarizes the number of responses containing changes of the
original predicate-argument structures according to the construction types. The
percentage of the number of reorganization cases for each construction type indicates that
the GR is largest (48.08%), followed by the COMP (3.80%), then the RR (3.03%), and
the smallest is the CN (1.45%). Chi-square tests suggested that there was a relationship
between Construction Type and absence and presence of reorganization of the original
predicate-argument structures, X* (3, N = 266) = 83.48, p < .0001.
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Table 4—14

NMC Change of Original Predicate- No Change of Original Total Correct
Type Argument Structure Predicate-Argument Structure Response
CN 1 (149 68 (98.55) 69 (100)
COMP 3 (380 76 (96.20) 79(100)
GR 25 (48.08) 27 (51.92) 52 (100)
RR 2 (3.3 64 (96.97) 66 (100)
Total 31 (11.64) 235 (8835) 266 (100)

Note. The figures in the parentheses are percentage when sum of each row is 100%.

comparison with translation accuracy. There were consnderably more changes to original
structures in the translations of the GR than in other types. This means that translations
of the GR were less literal than in other types, and consequently, the GR was harder to
express than the others. With the measure of translation accuracy, the GR was also more
difficult to comprehend than any other type (according to the participants analyses).
Therefore, in this case, the most difficult type to comprehend corresponded to the most
difficult type to express (Table 4-15). Consequently, it is possible to argue that TA (GR)

was lowest because expressing it in English, rather than comprehending it, was difficult.

Table 4-15

Measure Relative Ease

Ease of Expression Measured by Number of Change in CN, RR, COMP > GR
Original Predicate-Argument Structure

Ease of Comprehension Measured by Translation Accuracy | COMP > CN> RR >GR

However, the hierarchies of relative ease among other types did not quite match.
According to translation accuracy, COMP was easiest to process with some difference
from RR (participants analyses). According to the number of the changes in the original
predicate-argument structure in the translation, COMP, CN, and RR were equally easy to
express in English. Therefore, translation accuracy, which should reflect the rate of
comprehension, is not a function of ease of expression, measured by the number of the

changes in the original predicate-argument structures in the translation.
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Summary of the Results

Translation accuracy (TA) was highest for the COMP stimuli and lowest for the
GR stimuli. The analyses by participants, but not the analyses by items, suggested that
TA(GR) was lower than any other types, and that the TA(CN) and TA(RR) were
somewhere in the middle with a significant difference between the COMP and the RR but
not between the COMP and the CN.

The results of the translation accuracy analysis did not correlate with ease of
translation, which was measured on the basis of the number of possible English forms by
which the Japanese materials were translated and by the number of occurrences of new
predicate structures different from the original predicate structures in Japanese NMC.

The results of the experiment are summarized in Table 4-16.

Table 4-16

Measure English JSLs

TA TA(COMP) > TA(GR)
TA(COMP, CN, RR) > TA(GR) [both analyses by
participants and items]
TA(CN) > TA(GR)
TA(RR) > TA(GR)
TA (COMP) > TA (RR)
[participants analyses only]

Number of English Forms CN > COMP, GR >RR

Number of Reorganization in GR > COMP, RR, CN

Predicate-Argument Structure

Note, TA: translation accuracy

During semi on-line comprehension, English JSLs found the COMP the easiest
and the GR the hardest to comprehend. The Markedness Hypothesis, which is motivated
by the concept of processing resource domains, better explains the results than the
Transfer Hypothesis, which is motivated by the notion that familiar structures are easier
to process than unfamiliar ones. The results of translation accuracy by English JSLs
indicated more than the effect of markedness. The data require further interpretation,
which will be presented in the last chapter.

So far, the data from both off-line and semi on-line tasks by English JSLs suggest
that markedness is at work. English JSLs process NMCs under the influence of different
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resource domains required for processing NMC subtypes. This is also consonant with the
results from the off-line tasks by Japanese native speakers.

In the following chapter, on-line tasks are described in which both Japanese
native speakers and English JSLs were engaged in on-line reading and probe recognition.
It was expected that the results of on-line tasks would shed light on the different aspects
of Japanese speakers’ ability to distinguish among the four apparently similar

construction types which the semi on-line translation was not able to show.

Notes

! Length of NMCs (modifying clause and its head noun), length of the sentences, and number of non-
hiragana characters (kanji and katakana, which could cause more difficulty in reading) that belong to
NMCs and the whole sentences were also suspected to correlate with accuracy of translation and ease of
translation.

Means of the number of characters in NMC (with standard deviations in parentheses) for CN,
COMP, GR, and RR were 14.30 (2.31), 16.40 (1.84), 15.90 (1.85), and 14.30 (2.00), respectively. The
means differed significantly, E (3, 36) = 2.93, p =.05. NMC of COMP was significantly longer than CN, p
=.03. NMC of COMP was also significantly longer than RR, p = .03. Means of the number of non-
hiragana characters in NMC (with standard deviations in parentheses) for CN, COMP, GR, and RR were
6.40 (2.32), 6.60 (2.41), 6.90 (3.18), and 6.10 (2.18), respectively. The difference among the construction
types was not significant, E (3, 36) = .17, p = .91. Means of the number of characters for each sentence for
CN, COMP, GR, and RR were 28.20 (2.74), 29.50 (1.78), 30.30 (2.41), and 28.60 (2.59), respectively. The
means did not differ significantly, E (3, 36) = 1.52, p=.22. Means of the number of non-hiragana
characters for each sentence for CN, COMP, GR, and RR were 9.10 (2.77), 9.00 (2.26), 9.80 (3.82), and
9.00 (2.21), respectively. The means did not differ among different construction types significantly, F (3,
36)=.19,p= 9l

In sum, the number of characters included in the modifying clause and the head noun for COMP
was longer than those of CN and RR. The length of NMC did not have an effect in translation accuracy or
in ease of translation. The most accurately translated type was COMP, which was not predicted by the
most number of characters of COMP. The least number of forms was associated with RR, and the most
number of reorganization of the original predicate-argument structures was associated with GR. These
difficulties in expressing did not correlate with the number of characters in the stimuli.

* This set of stimuli as well as the rest used in Experiment 1 was assessed by an instructor of Japanese at
East Asian Studies to certify that the students in intermediate level can understand them.

? Without the rest of the sentence, the interpretation of one CN clause in the stimuli was ambiguous. NMC

with §¥§Mkekka (result) as a head can yield COMP interpretation (the result that is....) as well as CN
interpretation (as a result of/ from...).

* Three out of 11 participants asked the experimenter to leave.

* There were two 10 five glosses at atime. The on-line dictionary provided all the vocabulary to make sure
the participants could find the meanings of the words they did not know.

¢ Relative clauses introduced by prepositions were treated as relative clauses, although prepositions
intervene between the head noun and the modifier.
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Chapter 5
Experiment 3
On-Line Self-Paced Reading and Probe Recognition Tasks

The relevance of Gap, Frame, markedness, and transfer in processing the four
types of noun modifying constructions (NMCs) was examined in this experiment.

Two types of Japanese speakers participated: native speakers of Japanese who
were acquiring English, and English speaking learners of Japanese as a second language
(English JSLs). Participants with L2 experience were used because it was expected that
conscious training in language learning would make them sensitive to the subtypes of
NMC. The two types of speakers were studied with the expectation that they would
differentiate the subtypes in different ways.

An on-line method was employed so that conscious reflection by the participants
was suppressed (cf. the off-line and the semi on-line experiments described in Chapter 3
and Chapter 4). This approach encouraged an intuitive, rather than a considered and
reflective, response in native speakers of Japanese while processing in that their
knowledge of the other acquired language(s) should be suppressed. For native speakers
of English, English processing strategies should be utilized while processing Japanese
more than if they were processing off-line.

This experiment was conducted as the first in a series of three experiments (see

Table 2-17 in Chapter 2 for the sequence of experiments).

Three sets of data were collected to test the research hypotheses. The first data set
consisted of overall reading times {ORT) for 40 sentences of seven segments each. Ten
sentences each of the four NMC types were used. The second data set included the
reading times for segments immediately following the head noun (transition reading time:
TRT). The segment immediately following the head noun, rather than the segment
containing the head noun, was considered the syntactically critical region because, in a
self-paced reading task, it is during the presentation of this segment that readers realize
the NMC has finished.! The third data set consisted of the probe recognition times (PRT)
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for two kinds of words: the head noun and the noun in the modifying clause. After the
last segment, the participants were presented with a probe word. If the word was
included in the sentence just read, the participants were to hit the ‘yes’ key:; if not, they
were to hit the ‘no’ key. PRT was the length of time between the presentation of the
probe word and the response of ‘yes’ or ‘no.” Faster recognition indicated better
retention of the word.

The rationale for ORT is that it should indicate inherent reading difficulty of the
four NMCs with the marked type harder to read, and the transferable type easier.

TRT should also indicate the level of difficulty in processing the segment in the
syntactically critical area, i.e., the segment within the marked type should be harder to
process, and the segment of the transferable type should be easier to read. In addition,
TRT should show the ease of parsing the segment due to its corresponding gap.

Lastly, PRT should show the hosting and hosted relation which forms a frame
under the assumption that the hosted information (figure) is more salient than the hosting
information (ground), thereby the hosted information easier to recognize. If Clause Host
Type (RR and GR), the head noun (HN), being hosted, should be faster to recognize than
the noun in the modifying clause (NCI). If Noun Host Type (COMP), the noun in the
modifying clause, being hosted, should be faster to recognize than the head noun. If
Clause and Noun Host Type (CN), since both constituents are reciprocally hosting and
hosted, the two nouns should be equally easy to retain in memory. In addition, PRT
should show the effect of a gap under the assumption that the word bound by a gap is
more activated than a word that is not. Therefore, the recognition time of the head noun

of the gap type should be shorter.

Experimental Hypotheses
The experimental hypotheses tested in this experiment are listed in Table 5-1

along with the corresponding measurements and the speaker groups.
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Table 5-1

< . .
Hypotheses Measurement Speaker Group

Concept Prediction ORT | TRT | PRT | Japanese | English
Native JSL
Speaker
Gap CN, COMP,GR >RR v v v v
Frame (NC), RR) > (HN, RR) v v v

(NC1, GR) > (HN, GR)
(NC1, CN) =(HN, CN)
(HN, COMP) > (NCI, COMP)

Markedness | GR > CN, COMP, RR v v v v

Transfer CN, GR> COMP, RR v v v

Note. ORT: overall reading time, TRT: transition reading time, PRT: probe recognition time, HN: head
noun, NCI: noun in the modifying clause

As could be seen in Table 5-1, Gap Theory predicts that for both speaker groups, for TRT
and PRT tasks, CN, COMP, and GR should be more difficult than RR. Frame Theory
predicts that for both speaker groups, for PRT task, recognizing the noun in the
modifying clause should be more difficuit than the head noun for RR and GR,
recognizing the nouns in those two syntactic locations should be equally easy for CN, and
recognizing the head noun should be more difficult than the noun in the modifying clause
for COMP. The prediction by the concept of of markedness is that, for both speaker
groups, in terms of ORT and TRT tasks, GR should be harder than CN, COMP, and RR.
Lastly the concept of transfer predicts that CN and GR should be more difficult than
COMP and RR.

Method
Partici
Japanese native speakers who are learning English and English native speakers
learning Japanese were participants and were the same as those described in Experiment
1 (Chapter 3) and Experiment 2 (Chapter 4) (see Appendix 2 for the participants’
information and the section on participants in Chapter 3).
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Stimuli

The stimuli included 80 target and 80 distracter sentences and sentence fragments.
The targets included 10 pairs of sentences for each of the four construction types, i.e.,
RR, GR, CN and COMP. Distracters were included to prevent participants from
recognizing or creating response patterns which would bias the data (see Appendix 10 for
the complete set of stimuli). A subset of the stimuli was used in Experiment 1 and
Experiment 2. Since this experiment was conducted prior to Experiments 1 and 2, the
participants were not familiar with the stimuli at the time of the experiment.

Target stimuli. For each construction type, ten pairs of target stimuli, seven
segments® in length, were prepared with half set up as in [a] and the other half as in [b] in
(5-1).

(5-1) [a][Segll[Seg2] [Seg3 ] [Head Noun, ]s..[Seg5]  [Seg6] [Seg7]

[b] [Seg1] [Seg2] [Seg3] [NounJ,.[Seg5]1 [Head Noun,Js,,[Seg7]

In (5-1), “Head Noun” indicates the location of the head noun. Both members of
each pair contained a noun modifying clause (underlined), but its location differed. In
version [a],’ the first three segments formed the modifying clause, and the fourth
contained the head noun. In version [b], the third, fourth, and fifth segments formed the
modifying clause, and the sixth contained the head noun. A noun in the fourth segment
in both versions [a] and [b] was used as a probe, which appeared after the last segment of
the sentence disappeared from the screen.

In a pair of targets, members were controlled semantically and functionally in
order to maximize the distinction within the pair as the location of the modifying clause
only. First, the Head Noun, in [a] and the Noun; in [b] belonged to the same semantic
field and were high frequency words.* Their frequency was controlled to ensure equal
familiarity within a pair, since they were used as probes, and reaction time to the probes
could be biased by familiarity. Secondly, since the head noun in [a] was controiled in
terms of frequency, high frequency words were chosen also for the head noun in [b}
(Head Noun, ) to keep both NMCs equally easy to process. Third, the Head Noun,,

Noun,, and the Head Noun, were inanimate. This control was necessary because the head
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nouas of the RR and GR are not restricted to inanimate nouns, as are those of the CN and
COMP.

Mixtures of hiragana, katakana, kanji, Roman letters, and Roman numbers were
used to make the sentences look natural. One segment was normally two to six

characters long except for one pair of CN stimuli. In this exceptional pair, the fourth
segment of the [a] and [b] versions was only one character long, i.e., Wlasa (morning)

and ®yoru (evening). These two nouns function as adverbials and do not take an
adverbial particle. Since the use of particles with these types of nouns causes
ungrammaticality, this exception needed to be accepted. Choosing longer nouns was not
possible because of semantic and functional restrictions.

The number of characters in the probes was controlled within each pair; e.g., if
the number of characters of an [a] version probe was two, then the [b] version was also
two.® The character set (i.e., hiragana, katakana, kanji, etc.) was also uniform within a
pair.

Distracters. In addition to the 80 targets, 80 distracters were prepared. The 40

distracters were set up as in [c] and 40 as in [d] in (5-2).

(5-2) [c][Segl] [Seg2] [Seg3] [Noun/] ., [Seg5] [Seg6] [Seg7]

[d] [Segl] [Seg2][Seg3][Segd] ([Seg5] ([Seg6] ([Seg7D))

Forty of the first type (version [c] sentences) were similar to the targets in having
seven segments. They included a high frequency noun in the fourth segment. The noun
in the fourth segment also belonged to the same semantic field as the corresponding
nouns in the fourth segments of both types of target stimuli (see Appendix 11 for nouns
in the fourth segments in each of [a], [b), and [c]). High frequency words and words in
the same semantic field were chosen from the National Research Institute (1962). The
restrictions on length and kinds of characters used for creating the segments and the
probes were the same as those used in creating [a] and [b]. However, the [c] versions
were dissimilar to the [a] and [b] versions in that some structural variation was allowed in
the [c] versions, but crucially they did not contain NMCs.*

Forty [d] versions were as dissimilar as possible to the other versions. They

varied in length, and there were ten each of four, five, six, and seven segment-long
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stimuli. Half (20) were incomplete sentences. This was to discourage the participants
from predicting the end of the stimulus and preparing themselves for the probe. As well
as [c] versions, 40 [d] versions contained a variety of elementary structures, such as
found in introductory Japanese textbooks, to encourage English JSLs who might
otherwise find the task too challenging.

Probes. The probes presented after the last segments of the 80 target stimuli ([a]
and [b] versions) were designed to receive a ‘yes’ response. Probes presented after the
last segments of 80 distracters ([c] and [d] versions) were ‘no’ probes in that probe words
had not been included in the stimuli. The probes for the [c] and [d] versions were
selected from introductory Japanese textbooks to ensure that L2 learners could provide a
valid ‘no’ response. The span of ‘no’ probes was five characters or less and consisted of
hiragana, katakana, and kanji.

To avoid a familiarity effect, ‘yes’ probes were used only in the fourth segments
of the corresponding stimuli. In other words, the participants responded with ‘yes’
because they had seen the word only in the stimulus just read.

Statements. For 40 stimuli and probes out of 160, after the presentation of the
probe, a short English statement was presented on the screen, and to this the participants
responded ‘yes’ or ‘no.’ This was to ensure that participants would read the sentences
rather than memorize the presented words, or shapes of the words, for the probe
recognition task. If the statement was true for the stimulus just read, the expected
response was ‘yes’; if false, ‘no.” For half the statements a ‘yes’ response was expected,
and a ‘no’ response was expected in the remainder. Only a quarter of the stimuli had
corresponding English statements because answering a true or false question each time
was too time consuming.

Assessment of the stimuli. All stimuli and probes were assessed by an instructor
of the Department of East Asian Studies to ensure they were comprehensible by Japanese

learners at an intermediate (300 level university courses) level.

Procedure
Each individual was asked to sit at the laptop computer in the laboratory at the

university or in the participant’s residence or workplace. Instructions® (see Appendix 12
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for the instructions for self-timed reading and probe recognition tasks) appeared on the
computer screen primarily in English and with the researcher present. On the screen,
Japanese translations were added occasionally for clarification for Japanese native
speakers. A short practice session followed. At the end of the practice, the participants
saw on the computer screen and heard from the researcher that they could take a break
mid-way through the computer session. This information was to make the participants
use the official break rather than taking breaks at other times during the self-paced
reading task.

Questions from the participants were answered in the participant’s native tongue.
Once a participant stated he/she understood the instructions, he/she was left alone in the
room to start the trials. The end of the session was signaled by a message on the screen.
The participants told the experimenter when they were done.

For each trial:

1) A segment was read and then the space bar was hit using a thumb to move on

to the next segment,

2) After the last segment, a probe word was read and responded to, with ‘yes’

(‘p) or ‘no’ (‘q’) with the right and left index fingers, respectively.’

3) For 40 trials out of 160, the participants read the English statement, and replied

‘yes’ (‘p’) or ‘no’ (‘q’).

4) For the rest of the 120 trials, where the participants did not do 3), they saw the

instruction: “Hit ‘g’ to go on.” Then the participants used their left index finger to

hit ‘g’ key, which made them look down at the keyboard to find the key because

the left index finger was normally used to hit ‘q’ key. This occasional action of

looking down was to provide a break from looking at the screen and,

consequently, to help participants to focus more comfortably.
The text was presented at 24 point font. Probes, delimited by two asterisks, were
presented in the center of the 6 x 7.5 inch computer screen. The stimuli were
randomized.

‘Psyscope’ (Cohen et al., 1993) was used to run the trials. The task took an

average of 30 minutes for native Japanese speakers and 60 minutes for native English

speakers.
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Results
Transforming Data

All response times by the participants that were more than two standard
deviations beyond the mean were given the values at exactly two standard deviations
beyond the mean. For example, if a participant’s mean score was 550 and the standard
deviation was 200, any scores above 950 were converted to exactly 950 for this
participant. Five percent of all responses were in this category.

Overall reading time (ORT) was an average of the reading times'® of segments 2-7
of version [a] sentences. The reading time of the first segment was excluded because the
reading time of the first segment was much longer than the rest of the segments. Because
it was the first segment, it is likely that the participants did not parse it.

One of the problems that became apparent in the earlier analyses was that there
was a very high variation in terms of reponse times, particularly among English JSLs."!
This is perhaps to be expected because although the participants were screened, they did
bring quite a variety of ability to the test. In order to control this variety so that the
variable under investigation can be easily observed, participants’ raw scores were
converted to z-scores so that each participant served as his/her control. An individual’s
overall reading time of version [a] sentences (means of segment reading time across
segments 2-7) was used as the individual mean. Then the standard deviation among
segment reading times of segments 2-7 was computed, yielding z-scores. Z-scores of the
segment immediately following the head noun were used as TRT (transition reading
time). For Japanese native speakers, untransformed TRT from version [a] sentences were
used.

The responses of ‘no,’ when ‘yes’ was the correct response, were eliminated from
the analyses for probe recognition times (PRT).'* Only correct ‘yes’ responses were
considered, and incorrect ‘no’ responses were not included because ‘no’ responses are
known to be inherently longer than ‘yes’ responses; therefore, including ‘no’ responses
would contaminate the results. Responses taking more than 1500 milliseconds were
considered unreliable and not included in the analyses.” This restriction was made
because it was likely that the longer the pause before hitting ‘yes’ or ‘no,’ the more likely
the participants were not focusing on the task.
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PRT of two syntactic locations within each construction type were compared
rather than across construction types because it was possible that nouns of certain
construction types were inherently more difficult to recognize. By comparing PRT of
two different syntactic locations of the same construction type, this inherent difference in

probe nouns associated with certain NMC types was minimized.

Statistical Anal

Construction Type (four levels) was the independent variable. The data were
analyzed by a one-way ANOVA for both analyses by participants (summing over
difference among stimuli) and analyses by items (summing over differences among
participants). In the participants analyses, Construction Type was treated as a repeated
measure factor, while in the items analyses it was treated as a between-items factor. In
other words, because in the ANOVA with participants as variables, all the participants
received the same treatments which naturally caused the variance within the level of
Construction Type to be more restricted, it was expected that participants analyses would
always yield more significant results than items analyses.

A two-way ANOVA, i.e., comparing data from two speaker groups, was not used
because the predictions that the hypotheses made did not concern the differences in
performances between the two speaker groups and because it was assumed that Japanese
native speakers would read and recognize the stimuli faster than the English JSLs.

It was expected that ORT would show the relevance of markedness in processing
NMC:s by Japanese native speakers. Shorter ORT indicates ease of processing NMCs.
The Markedness Hypothesis was tested, which predicted that ORT(GR) should be shorter
than ORT of any other type because GR is the marked subtype. Other hypotheses, i.e.,
the Gap and Frame Hypotheses were not tested because the assumption was that ORT
was not sensitive to the possible existence of gap or frame.

The mean reading times for sentences representing each of the types were
approximately the same (Table 5-2). According to the ANOVA with participants as
variables, the effect of construction type was not significant, F(3, 66) = .84, p = 48.
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CN 534 162 34
COMP 535 172 36
GR 549 182 38
RR 537 170 36

For this table and subsequent tables, mean tables were created based on the analyses by
participants.

Items analyses (analyses of variance summing over the participants’ differences)
indicated that Construction Type did not have an effect, E(3, 36) = .44, p = .73. It was
suspected that ORT(GR) could be significantly larger than ORT's of other types
combined. Therefore, ORT of CN, COMP and RR were combined, and compared to the
largest ORT of GR in a single-df ANOVA. Neither participants analyses (E=2.41,p=
.13) nor items analyses (E = 1.27, p = .27) suggested significant difference between
ORT(GR) and ORT (CN, COMP, RR).

These results did not support the Markedness Hypothesis that the overall reading

times of the GR sentences by Japanese native speakers would be greater than those of the
RR, CN and COMP sentences.

It was expected that markedness and transfer might play a role in the reading
times of seven segments by English JSLs. Other hypotheses, i.e., the Gap and Frame
Hypotheses, were not tested because the assumption was that ORT should not be
influenced by gap or frame.

English JSLs also spent about the same time reading the four types of sentences
(Table 5-3). The effect of Construction Type was not statistically significant, F(3, 30) =
234, p = .09, according to participants analyses. Items analyses showed no significant
effect by Construction Type, E(3, 36) = .39, p = .76. Since ORT(GR) seemed larger than
ORTs of other types, ORT of CN, COMP and RR were combined, and compared to the
largest ORT of GR in a single-df ANOVA. Participants analyses suggested that

95

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ORT(GR) was significantly larger than ORT(CN, COMP, RR), F =6.74, p = .01;

however, items analyses suggested no difference, F = 1.14, p = .29.

tion ype SD. S.

CN 1743 542 163
COMP 1723 454 137
GR 1814 539 162
RR 1727 515 155

These results did not support the Transfer Hypothesis, which predicted that ORT's
of the CN and GR sentences would be greater than those of the RR and COMP sentences
for English JSLs, was also not supported. On the other hand, the results supported the
Markedness Hypothesis, which predicted that the overall reading times of the GR
sentences by English JSLs should be greater than those of the RR, CN and COMP
sentences.

In both the Japanese native speakers and the English JSLs, ORT did not show
clear differences among the four construction types. The paradigm of ORT may not have
worked because the reading material of seven segment in length allowed residual effects,

such as conscious reflection by the participants, to contaminate the data.

siti i i e ia wi ead Noun (TR’

b S jve
The reading times of the segment immediately following the head noun (TRT)

were to reflect the level of difficulty associated with processing different types of NMC.
The Markedness and Gap Hypotheses were tested. If markedness plays a role, the
marked subtype (GR) should be harder to process than other types (RR, CN, and COMP),
which should correlate with a longer TRT for the GR, and a shorter TRT for other
subtypes. If, on the other hand, there is a gap, the head noun of the RR that has its gap in
the modifying clause should be easier to process than the head nouns of the GR, CN, and
COMP. Consequently, TRT(RR) should be shorter than TRT of other subtypes. TRT
was not considered to indicate the existence of frame in processing NMCs; therefore, the

Frame Hypothesis was not tested.
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The average reading time of that segment from version [a] sentences was
tabulated (Table 5-4). The Japanese native speakers spent the longest time reading the
segment of GR than any other types. The TRT of the CN and the RR were the next, and
TRT of the COMP was shortest. The standard error of the means for the GR was
noticeably larger, indicating that greater variance in response existed for this stimulus

type.

Construction Type Mean S.D. S.E.

CN 543 179 37
COMP 509 168 35
GR 596 243 51
RR 541 174 36

According to participants analyses, Construction Type had the main effect, E (3,
66) = 5.52, p =.002. A planned comparison was done regarding the means in Table 5-4,
two at a time, and their F-ratios were computed. The statistically significant difference in
TRT lies between the GR and each of the construction types: E « gz (1,22) =6.01,p=
02, E comp,ar(1, 22) = 16.08, p = .0002, and F 5 gr(1, 22) =631, p=.01. The
differences were not statistically significant between other levels, F -y covg(1, 22) =243,
=12, F ;v rx(1,22) =.005,p=.94, and F \p re(1, 22) =2.22, p=.14.

A one-way analysis of variance with sentences as variables was also done to test
the effect of Construction Type on TRT. A similar effect was observed. Construction
Type had a statistically significant effect, F (3, 36) =3.12, p = .04.

The Tukey/ Kramer post hoc test revealed that at p < .05, a statistically significant
difference in TRT occurred only between the COMP and the GR. The differences
between TRT(CN) and TRT(GR), and TRT(RR) and TRT(GR) were not significant in
contrast to the participants analyses. That is, TRT(GR) was significantly longer than the
TRT(COMP), but TRT(CN ) and TRT(RR) was somewhere in between but without
significant difference.

In sum, both analyses by participants and items showed: TRT(GR) > TRT
(COMP). In addition, participants analyses but not items analyses showed TRT(GR) >
TRT(CN) and TRT(GR) > TRT(RR). These results support the Markedness Hypothesis
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assertion that the reading times of the segment immediately following the head noun of
the GR sentences by Japanese native speakers should be greater than those of RR, CN
and COMP sentences.

These results do not support the Gap Hypothesis that for Japanese native
speakers, the reading times of the segment immediately following the head noun of RR
sentence should be shorter than those of GR, CN and COMP sentences.

If everything was equal among stimulus sentences except for the independent
variable, the overall reading time should differ just as much as the differences in the
reading times of the fifth segment. However, overall reading times were identical across
the sentences of different construction types. This means that there were other
differences in individual segment reading times besides the fifth segment reading time.
Therefore, it is important to look at the reading times of each segment. Segment reading
times for the second through seventh segments are illustrated in Figure 5-1 below.

In addition to the effect on Segment 5, according to the repeated measures

——y

.

O CN (Clause and

- Noun Host Type)

. [ comp (Complemet)
| [T GR (Gapless Relative)

| B3 RR (Regular Relative)

" Y,
8%

IHERARE AR OE——

S

&gmts : ' ;';:-"f.-'.; ;.;, ;-: = ,_;. SIS
Segment7 [raTrn

Figure 5-1. Segment reading time for 23 Japanese native speakers (Error bars: + 1

standard deviation). Reading times for each segment were taken between the presentation

of the segment and the signal (space bar) to go on to the following segment.
ANOVA when the participants were viewed as variables, Construction Type had an
effect on Segment 2 reading time, E (3, 66) =4.14, p = .01. There were no other

statistically significant effects by Construction Type (except on Segment 5 reading time),
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Eoepmem3(3,66) = 1.12, p = 35, Fo e 4(3,66) = 1.10, p = 36, Fg ;e s (3. 66) = 1.18, p =
32, Esegmen 7 (3, 66) = .36, p = .78. However, according to analyses of variance with
sentences as variables, the statistical differences were only in Segment S reading times, F
(3, 36) = 3.12, p = .04, although there was a slight difference in Segment 2 reading times,
E (3, 36) =2.72, p=.06.

The fact that analyses by both participants and items showed an effect by
Construction Type on Segment 5 reading time is strong evidence that manipulation of the
fifth segment reading times was indeed due to Construction Type.

Table 5-5 lists the mean reading times of the second segment and shows that
TRT(GR) is longest followed by TRT(RR). TRT(CN) is shortest and TRT(COMP) is
slightly longer. A post hoc comparison was done among the means in Table 5-5, two at a
time, and their F-ratio computed. The statistically significant difference in Segment 2
reading time lies between CN and GR, E o gr(1,22) =11.39,p=.001, CNand RR, E
gr(1, 22) =9.08, p =.004, COMP and GR, F o\ cr(1, 22) =6.92, p = .01, and COMP
and RR, F e xx(1, 22) = 5.15, p = .03. The differences were not statistically significant
between other levels, F o comp(1, 22) =.55, p= .46 and E o3 ze(1,22) =.13,p =.72.
Apparently the longest two TRTs, GR and RR, are significantly longer than the shortest,

CN and COMP.
Table 5-5
e e illiseco (o] t eadi imes of Fou structio S
iv

Construction Type Mean S.D. S.E.

CN 492 149 31

COMP S03 155 32

GR 542 180 37

RR 537 178 37

Some explanation is necessary regarding the longer second segment reading time
in the GR and RR than in the CN and COMP. Above all, the effect of Construction Type
on Segment 2 reading time happened because of the stimuli rather than manipulation of
construction types with the stimuli. In the stimuli, both its relation with the first
segments (the preceding segment) and its relation with the third segment (the following
segment), where the clausal predicate was received, were considered. Close examination

of the stimuli revealed two possible causes, which may in part contribute to the apparent
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effect by Construction Type in the second segment reading times.

First of all, it is possible that a longer reading time was incurred when the
segment was the end of a meaningful unit. The rationale for this is that participants knew
they had received the element ending the meaningful unit, and slowed down. In this case,
in the GR and RR (with longer reading times) but not in the CN and COMP (with shorter
reading times), the second segment may have clearly marked the end of the meaningful
unit.

The second segment can mark the end of a meaningful chunk when the first
segment modifies the element in the second. For example, in one of the RR stimuli, the
first segment was kireina (‘pretty’), and the second garasu-no hako-ni (‘glass’-POSS
‘box-‘LOC); here ‘pretty’ and ‘glass’ modify ‘box.’ In one of GR stimuli, the first
segment was hajimeno (‘first’) and the second gohunkan-de (‘five minutes’-‘with’); here
‘first’ modifies ‘five minutes.” Two of ten RR stimuli had this relation. Three other RR
stimuli had a coordinate relation between the first and the second segment such as kisha-
tol patokaa-ga (‘reporter’-‘and’/ ‘patrol ca’r- NOM)," in which the second segment
contained the last coordinated item. Altogether among ten RR stimuli, five were
constructed so that the second segment marked the end of the meaningful unit. Six GR
stimuli had that relation. In total, out of 20 (10 each), there were eleven stimuli
containing this relation, which could have slowed down the reading time of the second
segment in RR and GR stimuli.

Out of 20 (10 each), three in the CN and five in the COMP also had this relation
between the first and the second segments. The modifying and modified relation between
the first and second segment could have been partly responsible for the longer reading
times of the second segments for the GR and the RR than the CN and the COMP.

Secondly, it is possible that a shorter reading time was incurred when the segment
was in the midst of syntactic parsing. In the CN and COMP (with the shorter reading
time), but not in the GR and RR (with the longer reading time), when participants
received the second segment, they might have known they needed to receive more to
reach the end of the syntactic unit, so they proceeded quickly to the following segment.
Where adverbials in the first segment modify the verbs of the third segment, and the

argument of the verbs is in the second, the participants received the adverbial and
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processed the second segment in anticipation of receiving the verb modified by the
adverbial. However, the anticipated verb was not in the second segment, the participants,
in the middle of the parsing, hurried on to receive the third segment, causing shorter
Segment 2 reading times, causing shorter Segment 2 reading times.

For example, in one CN stimulus, the first segment was waiwaito (‘noisily’), and
the second was shoogakusei-ga (‘elementary student’- NOM), where ‘noisily’ modifies
the verb in the third segment. Three stimuli in the CN set, three in the COMP set, one in
the RR, and two in the GR set contained this relation. This relation was more often found
in the CN and COMP combined than in the GR and the RR. Thus, adverbials in the first
segment followed by the argument NP in the second segment have helped participants to
give faster reading times for the second segments of the CN and the COMP than for the
GR and RR.

These explanations for differences in reading times in the second segment are
perhaps inconclusive. However, there is no reason to attribute differences in Segment 2

reading times to Construction Type.

imes djat owi e Head Noun (T

by English JSLs

The concepts of markedness, gap, and transfer were expected to play a role in the
reading times of the segment immediately following the head noun of NMCs. If
markedness is a factor, TRT of the marked member, i.e., the GR, should be longer than
the TRT of any other type because comprehending the GR involves the largest domain of
resources. If there is a gap, which facilitates processing, the TRT of the RR (the gap
type) should be shorter than the TRT of the non-gap types. If transfer is a factor, the TRT
of the members familiar from L1, i.e., RR and COMP, should be shorter than the TRT of
unfamiliar members, i.e., CN and GR.

Transition reading times (TRT) by English JSLs were expressed as z-scores. By
definition, the average score for all segment reading times by a participant is zero. Since
there were no individual differences, analyses by participants were not appropriate. Only

ANOVA with sentences as variables were considered reliable.
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Mean z-score values for each construction type (Table 5-6) indicate that English
JSLs read the COMP segments fastest (-.56), spent the longest time on the CN segments
(.17), and intermediate on GR (-.12) and RR (-.23). ANOVA with sentences as variables
showed Construction Type had the main effect, F (3, 36) =3.67, p = .02.

Construction Type Mean S.D. S.E.

CN 17 48 15
COMP -.56 44 .14
GR -12 45 .14
RR -23 .59 .19

The Tukey/Kramer post hoc test showed a difference in TRT between the CN and the
COMP (p < .05) but not between combinations of other construction types.

The English JSLs read the CN segments significantly more slowly than the
COMP scgments, indicating that English JSLs found the CN type harder to read than the
COMP type. The TRT of GR and RR were between the highest CN and the lowest
COMP, without significant differences.

A close look at the reading times for Segment 5 indicates that the order of the z-
scores from the four Construction Types was, from highest to lowest, CN> GR >RR >
COMP, with a statistically significant difference only between CN and COMP. Because
the lowest two are familiar types in English, the participants’ L1, and the highest two are
unfamiliar types in L1, the effect of transfer was suspected.

The means of the highest two, CN and GR, were combined and those of the lower
two, RR and COMP, were combined, and single-df ANOVA was done. There was a
difference between these two combined means (E = 7.15, p = .01). The TRT of RR and
COMP combined was significantly lower than the TRT of CN and GR combined. This
supports the Transfer Hypothesis, which predicted TRT(CN), TRT(GR) > TRT(RR),
TRT(COMP).

The results do not support the Markedness Hypothesis which predicted that for
English JSLs, the reading times of the segment immediately following the head noun of
GR sentences should be longer than those of RR, CN and COMP sentences. The results
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do not support the Gap Hypothesis that the TRT of the GR should be longer than the TRT
of any other type.

If everything was equal among the four construction types, other than
construction type, the ORT should differ as much as the TRT differs among the
construction types. However, ORT did not show differences among construction types.
It was suspected that the reading times of other segments were a function of Construction
Type. Therefore, the overall reading pattern was examined.

Figure 5-2 shows the overall reading pattern by English JSLs. To each segment
reading time, ANOVA with sentences as variables was applied.'* An effect by
Construction Type existed only in Segment 5 reading time, E .., (3, 36) = .04, p = .99,
E sepmens (3,36) =2.49,p = .08, F s perns (3.36) =231, p = .09, F 5. e s (3, 36) = 97, p =
42, E coomenr (3,36) = 1.00, p = .40. Finding an effect in the reading times of the fifth

segment supports the content in that differences in reading times were indeed caused by
the manipulating Construction Type.

1.5 7 :
1 - e
@ 57 " am CN (Clause and
5’5) . ' Noun Host Type)
N 0 - L ] COMP (Complement)
] L GR (Gapless Relative)
.5 - ( RR (Regular Relative)
.1 - -
Ty e g 2 2§
[ c =4 [ [~ [
P oE oL
& &g & & &
Segment

Figure 5-2. Segment reading time z-scores for 11 English Japanese as a second language
leamners (Error bars: + 1 standard deviation). Reading times for each segment were taken
between the presentation of the segment and the signal (space bar) to go on to the following
segment. An individual participant’s average reading time for all sentences was used to
transform each score to a z-score. By definition, the sum of z-scores is zero.
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PRT was expected to indicate the retention level for the probes. When the
retention level is high, PRT should be small. When the retention level is low, PRT
should be large. The PRTs of the two nouns within a construction type, the head noun
and the noun in the modifying clause, were compared. Both nouns appeared in the fourth
segment. If construction type does not have an effect, the retention level of the two
nouns should be the same.

The Frame Hypothesis predicted that if frame plays a role in processing the NMC,
the noun hosted by the frame should be retained better than the noun which is a part of
the hosting material. Therefore, the PRT of the RR and the GR head nouns (hosted/
figure) should be smaller than the PRT for the noun in the modifying clause (hosting/
ground), the PRT of the COMP head nouns (hosting/ ground) should be longer than the
PRT for the noun in the modifying clause (hosted/ figure), and PRT for the head noun of
the CN (hosting/ ground, hosted/ figure) and the noun in the modifying clause (hosted/
figure, hosting/ ground) should be the same because the two constituents of CN mutually
host each other.

On the other hand, the Gap Hypothesis predicted that only the head noun of the
RR should be recognized faster than the noun in the modifying clause because the RR
head noun bears syntactic relation with the modifying clause via its corresponding gap.
With other construction types, this facilitation of recognition of the head noun should not
happen because the head nouns of the other types are not comprehended with the
facilitation by syntax.

Markedness was not tested here because PRT was not expected to indicate overall
levels of processing ease for the different NMC types.

104

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The overall pattern in PRT by the Japanese native speakers is illustrated in Figure
5-3 and the mean recognition times are listed in Table 5-7.
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Figure 5-3. Probe recognition time for 23 Japanese native speakers with two
syntactic locations of probe words in four Construction Types (Error bars: + 1
standard deviation). Scores above 1500 milliseconds were eliminated.

Figure 5-3 shows little difference between the recognition of the nouns of
different syntactic locations. Overall, the COMP, the GR, and the RR show similar
pattern: the PRT of the head noun probes is shorter than the PRT for the probe originating
in the modifying clause. Only the CN shows an opposite pattern in recognition time; i.e.,

the PRT of the head noun probe was longer than the PRT of the probe originating from

the modifying clause.
Table 5-7
0 W un or Nou
a W e Vi e
Construction Type PRT of PRT of Noun in Difference S.D. S.E
Head Noun  Modifying Clause
CN 1028 1013 15 100 21
CoMP 943 962 -18 82 17
GR 935 1010 -75 n 15
RR 914 937 -3 94 20

Participants analyses for the GR showed a significant difference in the PRT
between the two probe syntactic locations, F (1, 22) = 21.88, p =.0001. The

differences between recognition times of two syntactic locations were not significant for

105

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



other types, F o(1, 22) =.54, p =47, F o\e(1,22) = 1.16, p = .29, and F gg(1, 22) = 1.32,
p=.26.

However, items analyses indicated no differences between the PRT of two
syntactic locations for any of the construction types: E (1, 18) = 1.09, p = 31, Eo\p (1,
18) = 1.66, p = .21, Eg, (1, 18) = 3.90, p = .06, and Fgg (1, 18) = 1.65, p = .22.

In sum, Japanese native speakers recognized the GR head noun probes
significantly faster than the GR probes in the modifying clause: PRT(NCI, GR) >
PRT(HN, GR). This significance became a tendency (p = .06) when participants’
variance was summed. Japanese native speakers recognized both kinds of probes equally
quickly for all types.

This special status of the GR needs to be accounted for cautiously with respect to
the experimental method used here. It is possible that the paradigm may have biased the
data toward less memory retention of the noun in the modifying clause than of the head
noun, independent of Construction Type. In this experiment, the probe recognition times
of the head noun and the noun in the modifying clause were compared within a

construction type. Those nouns were present in the fourth segment as (5-1) illustrates.

(5-1) [a][Segll[Seg2] [ Seg3 1 [Head Noun, |, [Seg5]  [Seg6] [Seg7]

[b] (Segl] [Seg2] [Seg3] [Noun]J, ,[SegS] [Head Noun, [Seg7]

The modifying clause is underlined. “Head Noun” in [a] marks the position of the head
noun which was used as a probe. “Noun” in [b] marks the position of the noun in the
modifying clause which was used as a probe. It was initially assumed that the appearance
of the probe nouns in the same segment in both [a] and [b] versions would ensure that
only Construction Type would play a role in memory retention of those nouns. However,
the two nouns in question carried different properties as a function the stimulus design.
This might have affected the degree of memory retention.

In (5-1), version (a] sentences take the form of closure. The modifying clause
was located at the beginning of each stimulus and the head noun was used as probe. On
the other hand, version [b] sentences had the modifying clause embedded in the middle
where the noun in the clause was used as probe. Closed structures are easier to process

(see Prideaux, 1982), and the data do show that version [b] sentences took longer to
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read.'® Thus, overall reading time seemed to be a function of closure/ nonclosure.
Therefore, this processing burden associated with center embedding sentences ([b]
sentences which provided probes originated from the noun in the modifying clause)
might have caused the noun in the subordinate clause (in [b] sentences with center
embedding structure) to be harder to retain than the head noun (in [a] sentences with
closure) across Construction Types.

However, recognition times of the noun in the modifying clause and the head
noun across construction types overall did not differ, F (1, 6) =.64, p = .45. This implies
that the recognition times of the noun in the fourth segment in [a] and [b] sentences were
the same. Therefore, although the location of the embedded clause played a role in
overall reading time, probe recognition time was a function of Construction Type rather
than a function of the location of the embedded clause.

For GR, the PRT of the probe which was used as a head noun was shorter than the
PRT of the probe which was used as a noun inside the modifying clause. This increased
difficulty in recognizing the noun used in the subordinate clause was not found with other
types. Apparently, reading the GR type was more difficult than reading the other types.
That is why the noun in the subordinate clause was harder to recognize than the noun in
the main clause.

These results also do not support the Frame Hypothesis, which predicted the
pattern of: PRT(NCI, RR) > PRT(HN, RR), PRT(NCI, GR) > PRT(HN, GR), PRT(HN,
CN) = PRT(NCI, CN), and PRT(HN, COMP) > PRT(NCl, COMP).

These results do not support the Gap Hypothesis, which predicted the following
pattern of PRT: PRT(NCI, RR) > PRT(HN, RR), PRT(NCI, GR) = PRT(HN, GR),
PRT(NCI, CN) = PRT (HN, CN), and PRT(NCl, COMP) = PRT (HN, COMP).

However, the fact that the noun in the subordinate clause of GR was harder to
recognize than the head noun, while no such contrast was found in other types, suggests
that the GR sentences were harder to process than the sentences of other types. This
finding matches the prediction by the Markedness Hypothesis: GR is harder to process.
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Probe R ition Times (PRT) by English JSI
An overall representation of probe recognition times by English JSLs is illustrated
in Figure 5-4 and the mean values are listed in Table 5-8. A smaller PRT indicates higher

retention of the probe in memory.
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Figure 5-4. Probe recognition time for 11 English as a second language learners
with two syntactic locations of probe words in four Construction Types (Error bars:
+ | standard deviation). Scores above 1500 milliseconds were eliminated.

Table 5-8

\4 !

Construction Type PRT of PRTof Nounin  Difference S.D. S.E.
Head Noun _ Modifying Clause

CN 1214 1254 -40 67 24
COMP 1275 1182 93 104 37
GR 1183 1188 5 126 4
RR 1161 1264 -103 90 32

Frame theory predicted that the hosted probe should be retained in memory better
than the hosting probe. Consequently, the hosted probe should be recognized faster than
the hosting probe. That is, the head noun probe should be recognized faster than the
probes of the noun in the modifying clause of the RR and the GR. This pattern should be
opposite for the COMP, and the head noun probe and the probe of the noun in the
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modifying clause should be recognized equally fast for the CN.

Gap theory predicted that the head noun, if bound by its corresponding gap in the
modifying clause, should be activated more than the noun in the modifying clause, which
does not have a gap in the sentence. The noun with its gap should be more activated, and
consequently, its retention should be higher than the noun without a gap. Therefore, the
PRT of the head noun probe of the RR, the gap type, should be smaller than the PRT of
the noun in the modifying clause of its own. Because there is no gap in the other
construction types, the PRT of the head noun probe and PRT of the noun in the
modifying clause, both of which appeared at the same location in the sentences, should
not be different for the CN, the COMP, and the GR.

According to Figure 54, English JSLs apparently recognized the probes from two
different sources equally fast for the CN and GR. However, for the COMP, the PRT for
the head noun probe was larger than the probe of the noun in the modifying clause, while
the RR showed the opposite pattern.

Analyses by participants indicated the syntactic location of the probes did not
make a difference for CN, E(1,9) = .15, p =.70, and GR, E;(1, 8) =.009, p = .93. The
syntactic location of the probes made a difference for COMP, E (1, 7) =6.47,p=.04
and RR, E,«(1, 8) = 14.42, p = .005. Items analyses indicated that the syntactic location
of probes did not have an effect on PRT of any construction types; E(1, 18) =.02,p=
90, Ecorp(1, 18) = 33, p = .57, Ese(1. 17) =.001, p = .97, and Feg(1, 18) = .45, p = .51.

In sum, the English JSLs recognized the probes of two syntactic locations equally
quickly for the CN and GR. The English JSLs recognized the RR head noun probes
faster than the probes from the modifying clause and recognized the COMP probes from
the modifying clause faster than the head noun probes (PRT(NCI, RR) > PRT(HN, RR),
PRT(HN, COMP) > PRT(NCI1, COMP) (participants analyses but not items analyses).

Overall, these results do not support the Frame Hypothesis, which predicted the
pattern of: PRT(NCI, RR) > PRT(HN, RR), PRT(NCIl, GR) > PRT(HN, GR), PRT(HN,
CN) = PRT(NCI, CN), and PRT(HN, COMP) > PRT(NCI, COMP). Partially, the results
match this prediction, but only for the PRT patterns of the RR and the COMP.

Overall, these results also do not support the Gap Hypothesis, which predicted the
following pattern of PRT: PRT(NCI, RR) > PRT(HN, RR), PRT(HN, GR) = PRT(NCI,
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GR), PRT(HN, CN) = PRT (NCIl, CN), and PRT(HN, COMP) = PRT (NCI, COMP).
Partially, the results match this prediction, but only for the PRT pattern of the RR.

Why did the participants analyses show an effect of syntactic location for the RR
and the COMP, but not for the CN and the GR? A possible explanation is that transfer
caused the PRT effect in only RR and COMP. It could be that the unfamiliar structures
such as the CN and the GR were more difficult to read, thus allowing errors to
contaminate the measurement from the task. Due to this larger residual, the data did not
show any patterns between the PRT of two syntactic locations for the CN and the GR
types. On the other hand, English JSLs read the RR and the COMP stimuli with less
difficulty, and the PRT data yielded significant patterns controlled by Construction Type.

As the explanation for the TRT results suggests, it is likely English JSLs were
under a positive effect of transfer while reading the RR and the COMP material;
therefore, it is also likely that they were under the effect while recognizing the probe
words presented after reading the sentences.

The way in which English JSLs discriminated between the RR and the COMP
could be due to their habit of discriminating equivalent structures in L1. If English JSLs
read English sentence with the relative clause and the complement with a nominal head
and did a similar probe recognition task, yielding the same pattern as found here, it could
be taken as support that the discrimination pattern came from L1 processing. However,

such data are not readily obtainable.

Summary of the Results

The results concerning ORT indicated no statistical significance for Japanese
native speakers. The method of reading seven segments created considerable noise that
might have obscured the patterns that the measurements were expected to reveal. The
ORT resuits for English JSLs showed the pattern of ORT(GR) > ORT(CN, COMP, RR).
The TRT by Japanese native speakers showed that they read the segment immediately
following the head noun of the GR more slowly than COMP (both analyses by
participants and items). TRT of RR and CN were between TRT(GR) and TRT(COMP)
with significant difference from TRT(GR) (participants analyses). TRT by English JSLs
showed that English JSLs spent longer reading the segment immediately following the
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head noun of CN than COMP (analyses by items). The results of PRT by Japanese native
speakers showed that the head noun was easier to recognize than the noun from the
modifying clause of GR (participants analyses only). PRT by English JSLs indicated that
the head noun of RR is easier to recognize than the noun from the modifying clause of
RR, while the head noun of COMP is harder to recognize than the noun from the
modifying clause of COMP (participants analyses only). PRT for CN and GR, the
unfamiliar subtypes, did not yield statistical significance while PRT for RR and COMP,
the familiar subtypes, did.

The results of the experiment are summarized in Table 5-9.

Measure | Japanese Native Speakers English JSLs
ORT No significance ORT(GR) > ORT(CN, COMP, RR)
[participants analyses only]
TRT TRT(GR) > TRT (COMP) [both TRT(CN) > TRT(COMP)
participants and items analyses]) TRT(CN, GR) > TRT(RR, COMP)
TRT(GR) > TRT(RR) [items analyses] (participants
TRT(GR) > TRT (CN) [participants | analyses were not done because the
analyses only] data were transformed to z-scores)
PRT PRT(NCI, GR) > PRT(HN, GR) PRT(NCI, RR) > PRT(HN, RR)
{participants analyses only] PRT(HN, COMP) > PRT(NCH,
COMP) [participants analyses only]

Note. ORT: overall reading time, TRT: transition reading time, PRT: probe recognition time, HN: head
noun, NC!: noun in the modifying clause

The applicability of the concepts embodied in Frame and Gap theories and in
markedness and transfer for on-line processing of NMC was tested in this experiment.
Japanese native speakers’ TRT and PRT results supported the Markedness Hypothesis. '’
No other hypotheses were supported by the results from Japanese native speakers. As for
English JSLs, ORT results supported the Markedness Hypothesis, TRT results supported
the Transfer Hypothesis, and PRT results supported the partial prediction by the Gap
Hypothesis (regarding RR), the partial prediction by the Frame Hypothesis (regarding RR
and COMP), and the Transfer Hypothesis. '®

Overall, the pictures that emerge from this chapter are consistent with those

obtained from the results from the off-line rating and semi on-line translation tasks in the
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previous chapters. Markedness seems to be a constant factor. Especially for Japanese
native speakers, the markedness was the only observed effect. For English JSLs, the
transfer effect was observed in the result from the on-line tasks, among others.

In the next chapter, this convergence is discussed explicitly, and generalizations
are offered regarding how Japanese native speakers and English JSLs differentiate and
process NMC subtypes. The adequacy of linguistic analyses and principles are also
evaluated.

*Note added post defense:

Although Table 5-4 was used to test the Markedness and the Gap Hypotheses, it was
found subsequent to the defense of this thesis that this table contained errors and does not
correspond to Figure 5-1. Ultimately these errors do not affect the way the hypotheses

were evaluated or the main conclusion of this thesis.

Notes
! Similar observations are made in Yamashita, Stowe, and Nakayama (1993).

? In this experiment, a segment boundary was determined by the unit of meaning which forms a constituent.
When the argument of the verb was involved, the segment consisted of a noun phrase followed by the
grammatical particle, which forms a natural meaningful unit.

3 Forty version [a] sentences were used in Experiment 1 and Experiment 2 described in Chaptera 3 and 4 in
this volume.

* Nouns belonging to the same semantic field and being high in frequency were documented in National
Research Institute (1962) and National Language Research Institute (1964). Words in the same semantic
fields are basically synonyms; if not synonymous, they were close to each other by word association. High
frequency words are the 700 most frequently used words in 90 recent magazines.

% Five exceptions had to be allowed due to restrictions such as frequency, availability of words in the same
semantic field, and L2 leamers’ estimated knowledge of words and kanji characters. They are: #8iroshi
(city), which consists of two kanji, and 5x® & & hurusato (hometown), which consists of four hiragana, of
RR: 3§ wakare (separation), which consists of one kanji and one hiragana, and 838 Y miokuri (seeing
off), which consists of two kanji and one hiragana, of GR: 7= < sentaku (laundry), which consists of one
kanji and two hiragana, and € 9 Usooji (cleaning), which consists of three hiragana, of GR: 8% Asgaman
(endurance), which consists of three hiragana, and 8% J)doryoku (effort), which consists of two kanji, of

CN: and R(\omoide (memory), which consists of two kanji and one hiragana, and $#Maiken
(experience), which consists of two kanji, of COMP. These exceptions had 1o be allowed due to
restrictions such as frequency, availability of words in the same semantic field, and L2 leamners’ estimated
knowledge of words and kanji characters. However, compensation was kept minimal.

*One exceptionis: JTRAF 3 /R =0 (3/RMBO/EME/BHSHTVICIETIBDODND (As for the

question mark, it is used only for an English sentence which expresses a question), where a slash indicates
a segment boundary. As underlined English translation shows, RR type noun modifying construction was
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employed. This compensation was made due to restricting the noun 8EMgimon (question) in the fourth
segment to be high frequency word and synonymous with the nouns in the fourth segments of
corresponding [a] and [b] versions. The compromise was minimum enough to ensure the status of neutral
control; first, the modifying clause in this exception is less than two segments, which is different from the
three segment long target clauses, and, secondly, the head noun falls in the fifth segment, unlike [a]
versions where the head nouns falls in the fourth segment, and [b] versions where the head nouns falls in
the sixth segment.

7 Out of 40 statements, 19 were associated with the target (version [a] and [b]) sentences. 11 were
associated with version [c] sentences while 10 were associated with version [d] sentences. Outof 19
statements associated with the target sentences, 6 were presented after RR probes, 4 after GR probes, 6
after CN probes, and 3 after COMP probes. The reason why the number of statements were not evenly
distributed among construction types or across versions is that making clear true or false statement for
some sentences was easier than other sentences (which prevented even distribution of statements across
types and versions), and the effort was made to make the true statements and false statements as clear as
possible for both Japanese native speakers and English JSLs.

* Prior to the instruction, participants were asked to answer the questions on the computer screen by hitting
the key on the laptop: 1. Participant number, which the experimenter provided, 2. Participant’s name,
which the participants arbitrarily picked, 3. Age, and 4. Gender. The participants were expected to adjust
the brightness of the screen and to get used to the key of the laptop by this brief typing session.

® When the participants hit by mistake an irrelevant key, the trial was over, and they went on (o the next
trial.

' The reading times, i.c., the time between the presentation of the material (by segment) and the input of
space bar in order to receive the next segment, were recorded. For example, the reading time of Segment 3
means the time between the presentation of the material of Segment 3 and the participants’ hitting the space
bar in order to receive the material of Segment 4.

! A word test was given after the reading task and before the translation task. One hundred and six
Japanese words used in the sentences of [a] version were given with the readings and English equivalents
(see Appendix 1). The participants were asked to provide check marks if they knew both the readings and
the translation. Average was 62.8%, the highest being 97.2% and the lowest being 20.6%. The individual
scores were 20.6%, 35.5%, 32.7%, 36.4%, 60.7%, 63.6%, 79.4%, 85.0%, 88.8%, 90.7%, and 97.2%.

2 The number of errors in probe recognition task when the expected response was ‘yes’ is shown in the
following table. The first row is participant numbers. The second and the third rows are the number of
incorrect ‘no’ response to 40 [a] and 40 (b} probes, for which the expected response was ‘yes.’

Japanese J1 ()2 (J3 |J4 ()5 (J6 {J7 |J8 |J9 |[JIO |J11
Participant #

a 0 0 1 1 0 0 0 0 1 0 0

b 1 0 5 0 0 2 0 Q 0 6 0
Japanese JI2 1 J13 [ J14 | J15 | J16 | J17 | JI8 | J19 | J20 | J21 | J22 | J23
Participant #

a 1 0 3 2 2 0 0 0 2 0 2 2

b 2 0 6 2 0 1 0 0 1 1 3 1
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English El |E2 |E3 |E4 [ES |[E6 |E7 |E8 | E9 | E10 | Ell
Participant #

a 2 8 3 2 10 |1 16 | 21 10 {0 2

b 1 7 1 3 6 2 2 8 5 0 0

13 The numbers of response out of 80 less than 1500 milliseconds in recognition time by Japanese native
speakers are shown in the table below.

Japanese J1 2 |3 J4 J5 J6 57 J8 19 J10 | J11
Participant #

# of response 67 70 |61 76 69 52 75 64 'z 68 | 58

< 1500 msec.

Japanese JI2 (J13 |J14 (J1S (Ji16 (J17 ()18 |J19 [J20 (J21 {J22 |J23
Participant #

# of response e 66 39 76 60 78 n 76 71 74 64 69
< 1500 msec.

The number of responses less than 1500 milliseconds for each English JSLs is shown in the table below.
The values in the third row are the number of probes that the participants have actually responded. When
the participants mistakenly hit the invalid keys during the presentation of the segments, the current trial was
cancelled. If all the trials were properly done, the participants received 80 “a” and “b” probes. Due to the
mechanical problem with the computer, the number of probe Responses collected from E7 is considerably

lower than the others.

English El E2 B E4 ES E6 E?7 E8 E9 El10 | Ell
Participant #

#of response | 1S 12 41 28 14 5 0 3 59 32 |67
< 1500 msec.

# of response | 80 n 80 80 80 79 52 80 80 80 |80
received

' */* indicates the location of the segment border.

'S ANOVA with participants as variables was not used here because by definition of the standardized score,
no variance exists among participants.

'¢ Overall reading time for [b] version sentences is greater than [a] version sentences for Japanese native
speakers. For CN, ORT of [b] sentences was significantly greater than ORT of [a), E (22,1) = 6.15, p=.02.
For COMP, ORT of [b] was greater than ORT of [a], but the difference was not statistically significant, F
(22, 1) = 1.71, p = .21. For GR, ORT of [b] was significantly greater than ORT of [a], E(22,1) =594, p=
.02. For RR, ORT of [b] was significantly greater than ORT of [a], E (22,1) = 10.28, p =.004.

7 There is another set of data from the on-line experiment that might support Japanese native speakers’
sensitivity to markedness. The participants gave responses to the statements that appeared after the probes
for a quarter of the stimuli. The responses were either ‘p’ key meaning ‘yes’ or ‘q’ key meaning ‘no.” If
the statement was true of the sentence they just read, the correct response was ‘p,’ while if the statement
was not true of the sentence just read, the correct response was ‘q.” The following tables show frequencies
of the different types of responses for ‘p’ statements and ‘q’ statements, respectively. The number of
statements was not evenly distributed across construction types. In addition, some trials were discarded in
the middle of the segment reading due to the illegal key input. Therefore, not all the statements were
answered.
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Construction Type  Correct 'P’  Incorrect 'Q’ Total

CN 55(719.71) 14(20.29) 69(100)

COMP 40(86.96) 6(13.05) 26(100)

GR 37(80.44) 9(19.57) 46(100)

RR 57(83.82) 11(16.18) 68(100)

Total 189(82.53) 40(17.47) 229(100)

Note. The figures in the parentheses are percentage when sum of each row is 100%. X* (3, N =229) =
1.23, p=.75.

The table above summarizes the distribution of responses to ‘p’ statement (i.e., the expected correct

response was ‘p’). There is not correlation between the type of response and Construction Type, X* (3, N =
229) = 1.23,p=.75.

Construction Type  Incomrect 'P*  Correct 'Q’ Total

CN 7(10.29) 61(89.71) 68(100)

COMP 00) 22(100) 22(100)

GR 8(1737) 38(82.61) 46(100)

RR 3(4.41) 65(95.50) 68(100)

Total 18(882) 186(91.18) 204(100)

Note, The figures in the parentheses are percentage when sum of each row is 100%. X* (3, N =204) =
8015, p =.04.

Because the distribution of incorrect ‘p’ responses and correct ‘q’ responses by Japanese native speakers is
dependent on Construction Type, X? (3, N = 204) = 8015, p =.04, Post Hoc cell contribution test was done
(see the table below). [t was found out that the GR contributes to the discrepancy of distribution the most.

Construction Type  Incorrect ‘P’ Correct 'Q’

CN .52 -52
coMP -1.55 1.55
GR 233 -2.33
RR -1.57 1.57

Japanese native speakers made proportionally more mistakes for ‘q’ statements associated with GR. They
were supposed to respond with ‘q’(no) key, but mistakenly they responded with ‘p’(yes) key. That fact that
Japanese JSLs had a harder time providing no responses only to GR may be attributed to its marked status.

'* In addition to segment reading times and probe recognition times, true (*p’ key) or false (‘q’ key) input
for the statements were recorded. One quarter of the stimuli were followed by the statement, which was
presented after the response to the probe.

Responses to ‘p’ statements and ‘q’ statements were separately analyzed. It was found that the
number of mistakes in responses, which could suggest the level of understanding of the stimuli by English
JSLs, does not suggest any difficulties associated with a particular construction type.
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Consmncuonypg Correct 'P' Incorrect 'Q' Total

CN 25(78.13) 7(21.88) 32(100)
COMP 15(71.43) 6(28.57) 21(100)
GR 13(65.00) 7(35.00) 20(100)
RR 26(78.79) 7(21.21) 33(100)
Total 79(74.53) 27(2547) | 106(100)

Note. The figures in the parentheses are percentage when sum of each row is 100%. X* (3, N = 106) =
1.60, p =.66.

Constmcuon ync lncomct'P’ Cot 'Q . Tota!

CN 7(21.88) 25(78.13) | 64(100)
COMP 4(40.00) 6(60.00) 10(100)
GR 1(5.00) 19(95.00) | 20(100)
RR 4(12.50) 28(97.50) | 32(100)
Total 16(17.02)  78(82.98) | 94(100)

Note. The figures in the parentheses are percentage when sum of each row is 100%. X* 3, N =94) =6.78,
p=.08.

For English JSLs, the distribution of cotrect and incorrect responses for ‘p’ statements and ‘q’
statements was not a function of Construction Type. That is, English JSLs did not make more mistakes due
to Construction Type. The result from this verification task does not provide evidence for the sensitivity in
processing NMC by English JLSs. On the other hand, the semi on-line translation task clearly showed
different levels of comprehension more. TRT, which is the fifth segment reading time before English JSLs
received the entire sentence, captures different aspects associated with processing NMCs.
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Chapter 6

General Discussion

The goals of this thesis, as stated in Chapter 1, were fourfold. They were:
1. To characterize the four subtypes of NMC syntactically and semantically;
2. To investigate experimentally how Japanese native speakers differentiate and process
such structures;
3. To investigate experimentally how non-native speakers differentiate and process such
structures;
4. To evaluate the competing analyses and principles which have been offered for such
structures, using evidence from 2 and 3.

The first goal was met by Chapter 2, where different principles for analysis of
NMCs were presented. The Gap, Frame, Markedness, and Transfer Hypotheses were
formulated. The second and the third goals were met by Chapters 3, 4, and 5, where the
experiments that tested the hypotheses were described. In this final chapter, all the
results are brought together, and the fourth goal, i.e. evaluation of the hypotheses, in the

context of the discussions based on the experimental results, is met.

What Is Fundamental?

The results from the experiments across tasks and across speaker groups
consistently show the emergence of a common processing sensitivity. Both Japanese
native speakers and English JSLs process NMCs under the influence of the domain of
processing resources that form subset relations. In fact, for the native speakers, as far as
the experimental results are concerned, their NMC processing sensitivity can be
characterized only by the resource domains, which was predicted based on the

Markedness Hypothesis.

Temary Markedness
The resource domains involved in processing NMCs are reviewed in Table 6-1.

Table 6-1 (used as Table 2-8 in Chapter 2) shows the three resource domains relevant to

117

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



generating different NMC types. These resource domains are in subset relations, forming

ternary markedness, as illustrated by Figure 6-1.

ociation of Modi

: As ation vin; Ause 2 A AC
NMC Baseline Logical Knowledge Knowledge o Pragmatic

of Relation Including Equation | Thematic Relation | Knowledge |
RR v v
GR v v v
CN v v
COMP v

Figure 6-1. Ternary markedness: The three grammars that generate the GR, the RR, the
CN, and the COMP are in subset relations.

Interpretation of a COMP requires only logical knowledge, particularly logical
knowledge of an equation, which is baseline knowledge. The head noun is in equation
with the content of the modifying clause. The relation between the modifying clause and
the head noun is not thematic because the head noun is not an argument of the clausal
predicate. The head noun names the role played by the modifying clause. Baseline
logical knowledge is used for comprehending all subtypes of NMCs as Table 6-1 shows.

In addition to baseline logical knowledge, interpretation of a RR requires
knowledge of the thematic relation because the head noun carries a thematic role with
relation to the clausal predicate. Knowledge of thematic relations allows the assignment
of a thematic role to the head noun by the clausal predicate.

Another type in this domain is CN. Interpretation of a CN requires knowledge of
the thematic relation and logical knowledge of the relation. The head noun names a role
in relation with the clausal predicate, and the role is in the thematic domain of the clausal

verb; therefore, thematic knowledge is involved in recognizing the name in this domain.
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On the other hand, the modifying clause plays the role of an entity logically related to the
meaning of the head noun; therefore, baseline logical knowledge is involved here.
Lastly, a GR requires pragmatic knowledge as well as thematic knowledge and
logical knowledge for comprehension. GR is a NMC type that denotes two events,
somehow related. One of the events involves the head noun as an argument with an
unexpressed predicate. The other event is denoted by the modifying clause. In order to
combine the modifying clause and the head noun of GR, the unexpressed predicate must
be searched for. Pragmatic resources are involved to find this hidden predicate and to
connect two events. Thematic knowledge is required too because the head noun is an

argument of the unexpressed predicate.

Binary Markedness

Both Japanese native speakers and English JSLs were sensitive to ternary
markedness. Ternary markedness is a finer version of binary markedness, in which GR,
the member that only the most superset grammar can generate, is assigned the marked
status while others are unmarked. Both Japanese native speakers and English JSLs were

also sensitive to binary markedness, as in Figure 6-2.

Figure 6-2. Binary markedness: GR is marked with respect to RR, CN, and COMP.

These two kinds of markedness sufficiently account for processing sensitivity of
Japanese native speakers when they process NMCs. The concept of markedness also
explains a part of the English JSLs’s processing sensitivities; however, the English JSLs
were more analytical about the different relationship between the two constituents of
NMC subtypes.
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What Is Different between Japanese Native Speakers and English JSLs?

The difference between the two speaker groups is that Japanese native speakers
are only sensitive to the markedness relation among the subtypes, while English JSLs are
sensitive not only to the markedness relation but also to how the two constituents of
NMC are combined.

Japanese Native Speakers

The off-line NR and EUR. During the off-line rating tasks, Japanese native
speakers rated the GR lowest in both naturainess and ease of understanding for English
JSLs scales (analyses by both participants and items). That is, Japanesc native speakers
separate the GR from other NMC subtypes due to the GR's processing feature which
involves an unexpressed predicate. This is evidence for sensitivity to binary markedness.

The correlation between two rating scales. In addition, the off-line rating data
indicated that the underlying decision criteria for naturalness and ease of understanding
for English JSLs matched when they rated the GR sentences, while naturalness and ease
of understanding were treated differently when the participants rated the RR, the CN, and
the COMP. Having knowledge of English grammar in their second language, Japanese
native speakers had separate judgement criteria for ease of understanding for English
JSLs from their sense of naturalness, except when they rated the GR stimuli.

The GR was singled out here, and this supports Japanese native speakers’
sensitivity to binary markedness. That is, Japanese native speakers were sensitive to the
fact that the GR is marked with respect to the RR, the CN, and the COMP due to the
special status of the GR, i.e., involving superset processing resources. In other words,
during off-line processing, for Japanese native speakers, the three unmarked members
RR, CN, and COMP were indistinguishable in that task.

The on-line PRT. Binary markedness was at work also during the on-line probe
recognition task. The noun in the modifying clause of the GR was harder to recognize
than the head noun of the GR (analyses by participants only), while there were no
recognition time differences between the nouns of two syntactic locations of other types.
Apparently processing the GR was harder than processing unmarked types, which caused

difficulty in recognizing the noun in the subordinate clause of the GR. Japanese native
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speakers, therefore, were able to discriminate the four NMC subtypes by binary
markedness. That is, the GR is different from the CN, RR, and COMP.

The on-line TRT. The TRT results, which constituted the last data set collected
from Japanese native speakers, indicated temnary markedness in addition to binary
markedness. The pattern of the TRT corresponds to the three domaias of resources
required to parse the construction; i.e., the greater superset domain required, the longer
the TRT used.

The TRT of the GR was greatest (according to the participants analyses), and this
supports binary markedness. The TRT(GR) was greatest because the grammar requires
the largest resources; it requires pragmatic knowledge in addition to knowledge of
thematic relations and logical relations.

The TRT of the COMP was the least, and significantly lower than the GR
(analyses by both participants and items), because in order to find cohesion between the
modifying clause and the head noun of the COMP, logical knowledge of the equation, the
smallest domain of resources, is required. Lastly, the TRT of the RR and the TRT of the
CN were between the TRT of the GR and the TRT of the COMP. Members of the RR
and CN are generated by the intermediate grammar. That is, logical knowledge (equation
and relation) and thematic knowledge are required to understand the members of RR and
CN.

The results from the TRT suggest that Japanese native speakers are sensitive to
ternary markedness as well as binary markedness. Japanese native speakers were able to
isolate GR and COMP, but CN and RR were inseparable.

ities. The Japanese

native speakers’ discrimination patterns suggest that they process NMCs under the effect
of markedness. This was strikingly binary during off-line comprehension and both
binary and ternary during on-line comprehension. Markedness was the only observed
effect. This supports the statement by Kellerman (1983) that native speakers have a
sense of markedness in their L1.

There was no supporting evidence from Japanese native speakers’ results for the
Gap and Frame theories, which claim that different principles of relation apply to the two
constituents of NMCs.
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English JSLs

The off-line ratings results. Off-line rating patterns, by both ease of
understanding and naturalness, consistently showed the lowest scores for the GR. This
suggests English JSLs were sensitive to binary markedness. Binary markedness
separated the GR from the CN, RR, and COMP. The ranking among the CN, RR, and
COMP, however, suggests another sensitivity that English JSLs had, but that Japanese
native speakers did not.

The off-line EUR. In terms of ease of understanding rating (RR > CN > COMP >
GR), the RR was easier than the GR to understand (the analyses by both participants and
items). There were no differences between EUR (CN) and EUR (COMP), which fell
between EUR (RR) and EUR (GR). In the competition among the RR, the CN, and the
COMP, in which the RR placed ahead enough of the CN and the COMP to be
significantly higher than the lowest GR, the major decision role was played by the
sensitivity to the syntactic relation between the head noun and the modifying clause.

First, the RR was rated highest due to its special status, i.e., that the head noun is a
part of the sentence with the clausal predicate. The RR is the only type that allows de-
relativization (see Table 2-5 in Chapter 2). That is, the head noun of the RR is
syntactically related (either an argument NP or an adjunct PP) to the clausal verb.
English JSLs found this crucial for understanding this structure.

From a Gap theoretic point of view, in other words, English JSLs could sense
there was a gap in the modifying clause via which the head noun is related to the
modifying clause. The fact that the RR was rated highest in ease of understanding for
English JSLs rating suggests the validity of the Gap Hypothesis for English JSLs.

The head nouns of the CN and the COMP, on the other hand, do not have such
properties. In the first place, unlike the RR, the head nouns and the modifying clauses of
the CN and the COMP do not have syntactic relations, which totally disallows the
possibility of de-relativization. Secondly, in terms of the manner in which the head noun
participates in the proposition that the modifying clause denotes, unlike the RR, the CN

head nouns name rather than occupy the argument slots in the proposition with the
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clausal predicate. Unlike the RR, the COMP head nouns are names of the propositions
that the modifying clauses denote, and, therefore, do not participate in the proposition.

The off-line NR. In terms of the naturalness rating, again GR was rated lowest
supporting binary markedness. The CN was rated highest, and was significantly more
natural than the GR (the analyses by participants but not the analyses by items).

The significant role in the competition among the RR, the CN, and the COMP
driven by the intuition of naturalness was played by the semantics of the head noun.
When the scale of naturalness was presented to English JSLs, they appeared to reject the
involvement of syntax and to rely upon the use of the word meaning for the construal of
NMC.

The RR was out of the competition because the modifying clause and the head
noun have a syntactic relation. This syntactic relation was a strong guiding principle for
understanding, but English JSLs found this involvement of syntax unnatural.

The CN and the COMP were perceived more natural than the RR because syntax
is not involved in construal of the CN and the COMP. Between the CN and the COMP,
where the CN won, English JSLs examined the meaning of the head nouns in this off-line
task. English JSLs analyzed the meanings of the head nouns in discriminating NMCs.
What made the CN more natural than the COMP was that, crucially, the head nouns of
the CN are relational nouns.

In the stimuli, for example, the head nouns include the following ten words: kekka
(‘result’), which entails a cause, riyuu (‘reason’), which entails a consequence, chokuzen
(‘the time immediately before’), which entails an event that follows, aida (‘the space
between’), which entails two existing entities on both sides, yoko (‘the space beside’),
which entails the entity adjacent to which something exists, atari (‘the space around’),
which entails an entity surrounded by space, uragawa (‘the space behind’), which entails
the entity having a back side, ofo (‘sound’), which entails the source of the sound,
benkyoo (‘study’), which entails the purpose for the endeavor, and asa (‘moming’),
which entails the night before.

The meaning of these head nouns all logically entail a relational concept, and the
modifying clause denotes the content of the entailed relational concept (see Table 2-3 for

the schematic expression of the CN). With entailment, the meaning of the head nouns
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relates with the modifying clause. Syntax was not necessary. In this way, the CN
provided the sense of being the most natural.

On the other hand, the head nouns of the COMP are not relational. Rather, they
are content taking, and thus, by equation, the head noun and the meaning of the
modifying clause are related. For example, in the stimuli, the head nouns include the
following ten words: denwa (‘phone call’), kookoku (‘advertisement’), shitsumon
(‘question’), iken (‘opinion’), yokubou (‘wish’), gaman (‘endurance’), omoide
(‘memory’), uttae (‘plea’), rikutsu (‘logic’), and kettei (‘decision’). These head nouns are
not semantically relational, unlike the head nouns of the CN.

Thus, the CN was perceived to be the most natural because, rather than the rules
of grammar or the notion of equation that the speaker should utilize, construal of the CN
is driven by entailment that meaning of the word conveys. English JSLs were sensitive to
the semantics of the head nouns, specifically that the head nouns entailed relational
concepts.

The correlation between two rating scales. The ranking correlation showed that
the CN and COMP sentences were rated consistently across the scales, while the RR and
GR sentences were not. That is, English JSLs grouped the four construction types into
two: the CN and the COMP, and the RR and the GR. Something was different between
the two groups, and English JSLs were sensitive to it.

This grouping reveals that English JSLs were sensitive to the types of NMC;
particularly, in this case, the manner in which the head noun participates in the
proposition of the NMC. The head nouns of the RR and the GR participate directly in the
propositions as arguments. They both fill in the argument slots; the RR head noun is an
argument of the clausal predicate and the GR head noun is an argument of an
unexpressed predicate. On the other hand, the head nouns of the CN and the COMP are
not. They are both names. The CN head noun is a name of an argument; it does not
occupy the argument slot but simply names the slot. The COMP head noun is a name of
the meaning of the whole modifying clause. English JSLs were sensitive to how the head
nouns are incorporated in the proposition of NMC, and this was shown in the grouping of
the four NMC types.
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Summary of the off-line EUR and NR results from English JSLs. The off-line
experiment results suggested four types of sensitivities: 1) binary markedness, 2)
syntactic relation (gap) between the constituents, 3) semantic status of the head noun in
relation to the modifying clause, and 4) membership status of the head noun in the
proposition of NMC.

The semi on-line TA . The semi on-line translation accuracy results (COMP >
CN > RR > GR) suggest English JSLs’ sensitivity to ternary markedness and to the status
of the head noun in the proposition of NMC, which was also observed in the off-line
correlation results.

Both analyses by participants and items suggest that TA(COMP) was significantly
higher than TA(GR). TA(COMP, CN, RR) was significantly higher than TA(GR) which
suggests the function of binary markedness. TA(CN) and TA(RR) were ranked in this
order without differences (but TA(COMP) and TA(RR) were different, according to the
analyses by participants), revealing the effect of ternary markedness. Translation
accuracy was highest for COMP because comprehending COMP involves the least
processing domain, lowest for GR because comprehending GR involves the most
processing domain, and CN and RR were intermediate because comprehending CN and
RR involves intermediate processing domain.

The results also indicated that the TA(COMP) and TA(CN) were not different (in
both the participants analyses and the items analyses). This cannot be explained by
ternary markedness, where COMP and CN are different in terms of markedness status.
What separated CN from RR and grouped it with COMP? Again, as they were during
off-line rating tasks, English JSLs were sensitive to the head noun’s membership status in
the proposition of NMC.

The direct participation of the head noun as an argument in the proposition seems
more costly than labeling the slot for the argument in the proposition. The head noun of
the CN is a name of a participant in the proposition, while the head noun of the RR is a
part of the content of the argument in the proposition. This separated the CN from the
RR and drew the CN close to the COMP because the head noun of the COMP is also a

name.
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Summary of the semi on-line TA results from English JSLs. In sum, the semi on-
line results suggested the effect of ternary markedness and membership of the head noun
in the proposition of the NMCs.

| he on-line self-paced

's. The results from

on-line experiments provides support for the Transfer Hypothesis and other sensitivity in
addition to binary and ternary markedness.

The on-line ORT and PRT. The ORT results (ORT(GR) > ORT(CN, COMP,
RR) (analyses by participants only)) again supported the role of binary markedness. The
PRT results (PRT(NCI, RR) > PRT(HN, RR), PRT(HN, COMP) > PRT(NCI], COMP))
revealed a transfer effect. PRT patterns for the familiar types, RR and COMP, were
opposite, supporting partial predictions by the Gap and Frame Hypotheses. It is
premature to state that English JSLs are sensitive to gap and frame since only a part of
each hypothesis was supported. However, the results illustrate English JSLs’ sense of
clear distinction between RR and COMP.

The on-line TRT. To explain the TRT results from English JSLs (CN > GR > RR
> COMP), the results from the semi on-line translation task (COMP > CN > RR > GR)
were used for comparison. The results of translation accuracy indicated that English
JSLs’ comprehension level was significantly lower for the GR and highest for the COMP
(both analyses by participants and items). The comprehension level for the CN was also
as high as COMP.

First of all, the shortest TRT(COMP) and highest TA(COMP) suggest that during
the on-line reading task, it is likely that English JSLs understood the material of COMP
relatively easily; thus, the TRT(COMP) was short, and the TA(COMP) was high.
Secondly, the fact that the TA(CN) was as high as the highest TA(COMP) and longest
TRT(CN) suggests that during the on-line reading task, English JSLs spent the longest
time reading the fifth segment of the CN sentences. They did this until they reached the
point of understanding of the material up to the segment and then hit the space bar to go
on.

On the other hand, the lowest TA(GR) and the second longest TRT(GR), which
was shorter than TRT(CN), suggest that during the on-line reading task, English JSLs did
not understand the GR material. They did not quite understand the GR sentences, but
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rather than trying to understand them as they did with the CN sentences, they gave up and
hit the bar to go on. The fact the TRT(GR) and the TRT(RR) were the same suggests that
English JSLs treated the fifth segment of the GR and of the RR in the same way.
Particularly, the GR material was not understood while the RR material was; however,
they were read in the same manner.

With the implication of the TA results regarding the level of comprehension at the
fifth segment, the TRT results by English JSLs can be explained by the combination of
these factors: 1) the number of roles that construal of NMC types involves, 2) ternary
markedness, and 3) transfer (RR and COMP are familiar, while CN and GR are
unfamiliar in L1).

The number of roles that construal of NMC types involves. In terms of the
number of roles that the head nouns play in order to relate themselves with the modifying
clause, the four types of NMC can be classified into two, in terms of the number of roles
carried by the head noun. COMP belongs to the first class, where one role is involved.
Two constituents are related in the way that the head noun names the role that the
modifying clause plays. RR and GR also belong to the first class, where one role is
involved. The head noun carries a thematic role in relation to the clausal verb (RR) or in
relation to the unexpressed verb (GR), respectively. In COMP, the job that the head noun
performs is naming, while in RR and GR, it is carrying a thematic role. The type of job is
different, but one role is played by the head noun, either naming or carrying.

CN belongs to the second class, where two roles are involved. The head noun
names a role in relation to the clausal verb, and the head noun also names a role in logical

relation to what the modifying clause means. This is summarized in Table 6-2.
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Table 6—2

NMC Number of Roles Comments

COMP 1 Head noun names the role that the modifying clause
plays

RR 1 Head noun carries a thematic role in relation with the
clausal verb.

GR 1 Head noun carries a thematic role in relation with the
unexpressed verb.

CN 2 Head noun names the role in relation with the clausal
verb. Head noun also a names the role complementary
to the meaning of the modifying clause.

Ternary markedness. Table 6-3 combines Table 6-1, which describes ternary

markedness, and Table 6-2, for convenience of explanation for the results of the TRT.

Table 6-3

NMC Domam of Resources Number of Roles
COMP _ | -Baseline logical knowledge
RR -Baseline logical knowledge
-Knowledge of thematic relation 1
GR -Baseline logical knowledge
-Knowledge of thematic relation
-Pragmatic knowledge
CN -Baseline logical knowledge 2
-Knowledge of thematic relation

The COMP stimuli were easy to read because comprehending the COMP type of
NMC requires the smallest domain of resources, i.e., logical knowledge of equation. In
terms of number of roles for construal, on the other hand, COMP involves one role, and
so do RR and GR. However, comprehending RR and GR requires a larger domain of
resources than comprehending COMP. The association of the two constituents of RR
involves baseline logical knowledge and knowledge of thematic relations, while GR
involves pragmatic knowledge in addition to what is involved in RR comprehension.
That explains how COMP elicited the shortest TRT.

English JSLs spent the longest time reading CN. This can be explained by its
special status, which involves two roles for construal. Only the CN head nouns do two
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jobs. One is to name the role in the event described by the modifying clause, and the
other is to name the role complementary to the event described by the modifying clause.
In terms of domains of resources, CN and RR should be treated the same way. However,
RR involves one role, while CN involves two. This is how CN achieved the longest
TRT.

The TRT(RR) and the TRT(GR) did not differ. In terms of number of roles, GR
and RR are equal. In terms of ternary markedness, the GR involves a larger domain of
resources than the RR. However, it is likely English JSLs did not access pragmatic
resources and did not understand the GR material, as suggested by the lowest TA(GR).
Under the time constraint, English JSLs were reading the fifth segment with the resources
of thematic knowledge and baseline logical knowledge, which are called for in both RR
and GR. This makes the competition even between the RR and the GR on the basis of
both number of roles and domain of resources. These participants did not quite
understand the GR material; however, understanding of the involvement of one role
carried by the head noun drove their reading, in a way similar to the RR material, which
made them hit the space bar to go on.

Transfer. Lastly, English JSLs may not have accessed pragmatic resources for
GR, and this is likely due to transfer. Japanese native speakers were sensitive to ternary
markedness as were English JSLs. Japanese native speakers, therefore, spent the longest
time reading the GR material and accessed pragmatic resources in order to construe the
head noun. However, English JSLs did not spend the longest time reading GR material
to access pragmatic resources (TRT(CN) was the longest, and TRT(GR) and TRT(RR)
were the second longest), which ternary markedness does not explain. English JSLs’
sensitivity to the number of roles in the construal of NMCs, which explains the longest
TRT(CN), does not explain why they did not access pragmatic resources, either. Transfer
may have been a direct factor for English JSLs’ not accessing pragmatic resources.

In other words, English JSLs recognized the RR and the COMP because these are
similar to the English relative clause and complement structures. In order to parse the
head noun of the RR and the COMP, these participants did not need to access the domain
of pragmatic knowledge. When they came across the unfamiliar types, the CN and the

GR, they were not able to access the resource of pragmatics for the purpose of parsing the
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head noun. The CN head noun was parsable without pragmatic resources, but parsing the
GR was impossible.

Summary of the on-line ORT, PRT. and TRT results from English JSLs. The on-
line results revealed the relevance of the following four factors: 1) binary and ternary
markedness, 2) the number of roles that construal of NMC types involves, 3) transfer, and
4) distinction between RR and COMP.

Summary of English JSLs’ processing sensitivities. The English JSLs’
discrimination patterns suggest that they process NMCs under the effect of markedness
(binary and ternary), syntactic relation (gap) between the constituents, semantic status of
the head noun in relation to the modifying clause, membership status of the head noun in
the proposition of NMC, number of roles that the head noun plays for construal, transfer,
and distinction between RR and COMP. As well as Japanese native speakers, English
JSLs were sensitive to markedness relation among the NMC types. Obviously, English
JSLs were more analytical about the relation between the head noun and the modifying

clause.

Where Do the Differences Come from?

There are three major differences between Japanese native speakers and English
JSLs. The first is, native speakers of Japanese are subject to markedness to the extent
that they appear to be insensitive to the relationship between the head noun and
modifying clause. The second is that English JSLs are more sensitive to the relation
between the two constituents. These two points were clearly made by the results
discussed above.

Thirdly, between ternary and binary markedness, Japanese native speakers
showed clear sensitivity to binary markedness more than English JSLs did. In the off-
line rating data from Japanese native speakers, by both analyses by participants and
items, the GR was significantly different from the CN, RR, and COMP, among which
there were no distinctions. Also in the on-line reading and probe recognition tasks,
although the effect was weaker than in the results from the off-line tasks, Japanese native
speakers treated the GR differently from the others. On the other hand, English JSLs’
sensitivity to binary markedness was either eclipsed by sensitivity to syntax and
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semantics (as in the results from the NR and EUR ratings and the TA) or weak (as in the
results from the ORT, where the GR was significantly longer than the combined averages
of the CN, COMP, and RR, by participants analyses only).

The first two points suggest that L2 learners are more analytical about the
grammar of L2 than the native speakers. Below an explanation for such differences is

attempted, based on grammatical properties of the NMC types and their English
equivalents.

The possible source for the first and the second differences may be the differing

suite of NMC construction types for Japanese native speakers and NMC equivalents for
English JSLs. The difference between the suites are describable from two perspectives:
the internal relation between the modifying clause and the head noun and the resource

domain differences among NMC types as reflected in Table 6-4.
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L1

Relation between Head Noun and
Modifying Clause

Domain of Resource
(Markedness Relation)

Japanese

Frame
Gap
GR CN COMP

De-relativizatio

A \/

9, OR CN =§\

S COMP ,

English

NMC types in the mind of Japanese native speakers. The suite of NMCs in
Japanese constitute a spectrum. From a Frame theoretic point of view, the RR and the
GR (Clause Host Type) are located on one end, the COMP (Noun Host Type) at the other
end, and the CN (Clause and Noun Host Type) is intermediate. These three categories

have an intersecting relation with the Clause and Noun Host Type in an area of overlap.

From a Gap theoretic point of view, the RR is a gap type, while other three are

non-gap types without means to distinguish among them. According to de-relativization

criteria, the RR can be de-relativized, while the other three cannot. These three are

distinguishable only if another criterion is applied, i.e., the reason why they are not de-

relativizable (see the section on the four-way distinction by de-relativization in Chapter
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2). In any case, the four types of NMC are not mutually exclusive under the aegis of a
single principle.

In addition, the four subtypes are nested according to the second factor, i.e., the
resources involved in forming cohesion between the modifying clause and the head noun.
The requirement for baseline logical knowledge is shared by all the types. The
requirement for knowledge of thematic relations is shared by RR, CN, and GR. The RR,
only type that Gap theory and de-relativization isolates, is inseparable from the CN
because they are both generated by a grammar having a common resource domain.

NMC equivalents in the mind of English speakers. On the other hand, English
has only two categories, i.e., relative clause and complement, in the spectrum of
equivalent structures. This distinction is a yes/no type of distinction in that presence/
absence of gap (Gap theory) or hosting/ hosted head noun (Frame theory) matters. In
other words, these two types are mutually exclusive. In terms of the resource domain, the
relative clause and complement structures are in a super-sub set relation. However, there
are only two categories here. One (relative clause) belongs to the superset domain, and
the other (complement) belongs to the subset domain. The distinction is exclusive.

Source of (in)sensitivity. That native speakers of Japanese are subject to
markedness to the extent that they appear to be insensitive to the relationship between the

head noun and modifying clause, is due to that Japanese native speakers are intimately
familiar with the four categories, all of which are superficially identical and inseparable
in terms of the internal relations between the modifying clause and the head noun.
Therefore, they did not rely on the internal relations between the constituents to
distinguish them. With this weakened sensitivity to relations, they relied on external
factors, namely the domain of processing resources, which fundamentally affected
processing the NMCs.

Finally, what makes English JSLs more sensitive, in addition to markedness to the
relation between the two constituents can be explained as follows. Compared to Japanese
NMCs, the relative clause and complement are mutually exclusive categories
grammatically (i.e., in terms of internal relationship between the head noun and the
modifying clause). In the absence of the other categories, the two categories are

distinguishable in terms of resource domains. English JSLs, having these discreet
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equivalent categories, were naturally sensitive to the internal organization of NMCs while

being affected by the processing resource domain differences.

The last major difference between the speaker groups is that Japanese native
speakers, more than English JSLs, are above all sensitive to binary markedness. Why do
Japanese native speakers have a more clear-cut intolerance toward the GR than English
JSLs? A possible explanation is based on the concept of markedness again. That is, it is
possible that the GR is marked with respect to the RR, the CN, and the COMP, not only
because it requires the largest domain of resources for construal, but also in terms of
another markedness contrast. That is, the increased burden for the GR by Japanese native
speakers was caused by the doubly marked status of the GR while for English JSLs the
GR is only singly marked.

GR is doubly marked in Japanese. First of all, the GR is marked with respect to
the RR, the CN, and the COMP because only the superset grammar that involves
pragmatic resources can generate the GR. The incorporation of the head noun into the
modifying clause of the GR is impossible with subset grammar, which uses both thematic
and logical knowledge. On the other hand, with the subset grammar, the construal of the
RR, the CN, and the COMP, is possible.

In addition to this resource domain contrast, in Japanese grammar, the GR is
marked with respect to the RR, the CN, and the COMP by another contrasting property.
This contrast is made evident by the difference in the direction of the operation to
combine the two constituents. This contrast is made as follows.

In Japanese, sentences with missing arguments, pros, are grammatical as long as
the predicates are present (see the description of Gap theory in Chapter 2). Pro could
occur across the subtypes of NMC.' With respect to this, the situation in the GR is
complementary, specifically, in the sense that the head noun is an argument whose
predicate is missing. While processing the RR, the CN, the COMP, and also the GR may
involve searching for the referent of pro based on the overtly expressed predicate,
construal of the GR must involve searching for the predicate to which the argument (the
head noun) belongs.
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In processing terms, perhaps there is a connection between searching for missing
arguments and searching for missing predicates, because these two operations are in
principle complementary. The difference resides in the direction of the operation.

In searching for the referent of pro, the frame (cf. Matsumoto, 1997) is overtly
expressed by the predicate; based on the provided frame, the referent of pro, i.e., one of
the participants in the frame, is searched for. In other words, this operation starts from
the whole (the frame) and ends with the part (the participant). On the other hand, in the
searching for the predicate while the argument is present, one of the participants of the
frame is provided; based on the participant, the frame is searched for. This operation
starts from the part (the participant) and ends with the whole (the frame). The distinctive
feature in this pair of operations is the direction of operation. The domain of processing
resources is not the distinctive feature in this case.

When there are naturally contrasting units, one unit could be the “normal,”
making the other “non-normal.” If finding the referent of pro with the presence of the
predicate treated as “normal,” then finding a missing predicate when given the argument
(as in the GR) should be “non-normal.” What gives one operation (where the argument is
present but the predicate is missing/ from part to whole) the marked status, while giving
the complementary operation (where the arguments are missing but the predicate is
present/ from whole to part) the unmarked status? Obviously, the whole provides more
cues than the part for the purpose of searching for missing elements. The more available
cues there are facilitated the ease of finding the referent. Searching for the referent of pro
is easier because the frame provides stronger cues; therefore, it is normal (unmarked),
while searching for the predicate is harder because the participant provides fewer cues
than does the frame; therefore searching for the predicate is not-normal (marked).

GR is singly marked in English. Japanese L1 speakers internalized this
markedness relation (pro is normal/ missing predicate is not), while English JSLs had
not. In L1 English grammar, only one of the two contrasting operations exists, and thus
the contrast does not exist.> Consequently, the markedness relation does not exist.

English lacks pro (Miyamoto & Kess, 1995) but allows PRO, a non-overt subject

NP of non-finite clause, to occur as in (6-1) and (6-2) below.
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(6-1) The Japanese people were happy [PRO to meet the new baby princess}.
(6-2) [PRO to hear any good news] was much appreciated.

In (6-1), the referent of PRO is ‘the Japanese people’ determined by the grammar. In
other words, the PRO is obligatorily controlled by the subject NP in the main clause ‘the
Japanese people.’ On the other hand, in (6-2), the referent of PRO is either determined
by the context or pragmatics, or left unassigned; in other words, PRO is optionally
controlled (Haegeman, 1994). In both cases, the predicate of which PRO is an argument
is overtly expressed. In (6-1), PRO is an external argument of ‘meet,’ and in (6-2), PRO
is an external argument of ‘hear.’

However, the contrasting operation, i.e., finding the predicate while the argument
is present, as found in processing the GR, is missing in English. Therefore, the
markedness contrast does not hold in L1 English. This lack of contrast in L1 caused
English JSLs to be less sensitive to the markedness relation between the operations that
exist in Japanese. Or, in the interlanguage of English JSLs, the GR is marked only once,
due to the subset processing resource relation among NMC subtypes, but not due to the
contrast between the operations for missing elements. In other words, English JSLs did
know the special necessity of pragmatic resources for incorporating the head noun into
the modifying clause in the GR; the GR is recognized as a marked case here. However,
they had not quite acquired the reverse operation involved in construal of the GR
because, in their L1, the contrast between the normal and its reverse operations does not
exist; the GR failed to be recognized as marked here.

Evaluation of the Claims
Four research hypotheses were offered in this thesis. They were the Gap, Frame,
Markedness, and Transfer Hypotheses. According to the findings, they are individually

evaluated as follows.

Gap Theory
The Gap Hypothesis stated that the presence of a gap should facilitate processing.

The coreferential relation between the gap and the head noun indicates a syntactic
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relation between the head noun and the modifying clause. The RR is a gap type, while
the rest are non-gap types. Because of the syntactic relation, which should facilitate
processing, the NMC of the RR was predicted to be easier to process.

Supporting evidence was found in the resuits from the off-line rating task by
English JSLs. English JSLs found the RR the easiest type to understand. There was no
supporting evidence for the gap analysis by Japanese native speakers.

There are ample psycholinguistic data (see Miyamoto & Kess, 1995 for a review
of such experiments) showing that English native speakers seem to detect a gap during
on-line comprehension of English sentences in the form of double activation of its
referent. So far, psycholinguistic experiments on Japanese gap structures have shown
negative or ambiguous results (e.g., Nakayama, 1995; Yamashita, Stowe, & Nakayama,
1993; Mazuka, 1991). The present study provides further support for the claim that
Japanese native speakers do not process a gap, either on-line or off-line.

The present study does provide evidence that English speakers leamming Japanese
utilize syntactic knowledge, in reading Japanese sentences. Syntax does facilitate
processing for English speakers’ Japanese sentence processing. They rated RR sentences
as the easiest sentences to understand for English speaking learners of Japanese.

However, this work does not provide evidence for on-line gap processing by
English speakers reading Japanese. English speakers did exhibit a distinction between
the RR and COMP according to the on-line probe recognition results. However, it is not
clear whether they were differentiated by the hosting and hosted relation or by both the

presence and absence of a gap and of the hosting and of the hosted relation.

Erame Theory

The Frame Hypothesis stated that the hosted information should be remembered
better than the hosting information. The assumption was that the hosted information and
the hosting information establish a relation between figure and ground. Figure should be
more salient than ground. Therefore, for the RR and the GR (Clause Host Type), the
head nouns (i.e., the hosted elements) should be easier to retain in the memory than nouns
in the modifying clauses (i.e., the hosting elements). For the COMP (Noun Host Type),

the nouns in the modifying clauses should be easier to remember than the head nouns.
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For the CN (Clause and Noun Host Type), the two constituents should be equally easy to
retain in memory because they reciprocally both are host and are hosted.

The PRT results from Japanese native speakers provide no support for the Frame
Hypothesis. The PRT results from English JSLs do not entirely support the Frame
Hypothesis. Support was found only for the RR and the COMP, the structurally familiar
types. Therefore, this study does not provide clear support for the Frame Hypothesis.

Markedness

The Markedness Hypothesis stated that the marked member should be harder to
process. Therefore, the GR should be harder to process than the RR, the CN, and the
COMP (because of binary markedness), or among the unmarked (RR, CN, and COMP),
RR and CN are more marked than COMP (via ternary markedness).

There was evidence to support this claim by both Japanese native speakers and
English JSLs. Ternary markedness was supported only by the results of on-line tasks
while binary markedness was supported by the results of both on and off-line tasks. The
study provides psychological validity of a markedness relation among four NMC

subtypes defined by the domains of processing resources that form subset relations.

Transfer

The Transfer Hypothesis stated that for second language leamers, familiar
structures are easier to acquire than unfamiliar ones. Therefore, the RR and the COMP
should be easier to process than the GR and the CN for English speakers learning
Japanese. Supporting evidence was found in the results from the on-line tasks but not
from the semi on- and off-line tasks. English JSLs recognized the RR and the COMP as
familiar to their L1 under a time constraint. When time was given to allow reflection on
the part of the participants, however, transfer was not observed.

The Transfer Hypothesis in this study was formulated under the assumption that
the RR and the COMP are familiar because the RR is equivalent to the English relative
clause and the COMP is equivalent to the English complement structure. However, when
what is transferable is considered to be a markedness parameter setting (see the section of

transfer in principles and parameters theory in Chapter 2), rather than structural

138

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



familiarity, the English parameter setting is a subset setting (which generates English
relative clauses and complements, i.e., RR, COMP and CN), and acquiring Japanese as
L2 means changing the parameter setting from a subset setting to superset setting (in
order to generate GR in addition to RR, COMP, and CN). In this case, if transfer is at
work, the subtypes that the subset grammar can generate are equally easy to process.
That is, RR, COMP and also CN are equally easy to process. GR, which only the
superset grammar can generate, should be harder to process. The prediction under this
view of transfer is identical with the prediction by binary markedness.

The (binary) Markedness Hypothesis was more consistently supported by the
results from non on-line tasks. That is, when English JSLs were given enough time to
process the sentences at their leisure, they showed an awareness of a binary markedness
relation, which separates the subtypes that the subset (L1) grammar can generate from the
subtype that the superset grammar (Japanese), but not the subset grammar, can generate.

Considering that the Transfer Hypothesis (see the section of obvious transfer in
Chapter 2) was supported more consistently by the results from the on-line experiment,
this study shows the tendency that obvious transfer was at work at the level of on-line
processing while transfer in principle and parameter theory was at work at the level of

non on-line processing.

What Do the Different Tasks Reveal?

In the experiments with the second language learners, it was found that the
variances among items as well as among participants were extremely high. The on-line
tasks especially involved experimental noise such as individual differences and conscious
reflection on the participants’ side. The probe recognition task was a hard task for
English JSLs. When only responses less than 1500 milliseconds were considered, only
4% of one participant’s PRT responses were considered in contrast to 84% of another
participant’s, indicating vast variance among participants. The TRT had to be
transformed to z-scores to eliminate differences among participants.

In order to maximize the effect of Construction Type and to minimize the
individual differences among stimuli and among participants, more control over the

process of creating the stimuli and selecting the participants might be necessary.
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As for the control over creating stimuli, ideally, exact wordings with minimal
differences, as in Bever & Sanz (1997), or identical semantic roles for NP’s at the same
position across the stimuli with minimal differences as in Yamashita, Stowe, and
Nakayama (1993), are desired. However, such control was not possible in the present
study. The formation of the stimuli, allowing four different construction types as an
independent variable while restricting wordings and semantic roles of every NP of the
same position of the sentence, was not possible.

In addition, the English speaking participants each had different lengths of
exposure to a Japanese speaking environment. Some English JSLs were faster and better
readers than others. In addition to their willingness to participate, the only other
requirement was for them to have taken intermediate university or equivalent courses in
Japanese.

For future studies, an experimental design that minimizes or cancels out the errors
from variability among responses is desirable. For example, grouping the participants by
a proficiency test and selecting easy enough material for each group might reduce the
variance among the responses. In order to do so, many more English JSLs need to be
asked to participate (enough to be screened), and the right set of vocabularies for each
level of proficiency need to be chosen.

With Japanese native speakers, the finding is that Japanese are so intimately
familiar with the relevant structures that their performance in these tasks does not reveal
the differences among the NMCs. This is so strikingly clear that it is totally unclear how
Japanese native speakers process different types of NMCs. Syntax, for example, does not
seem to play a role since no evidence for a gap strategy was found. Different framing
relations between the constituents did not matter to them. Different parameters capable
of describing Japanese speakers’ process of comprehension need to be developed for

empirical testing in the future.

Notes

! See footnote 16 in Chapter 2 for the examples of the use of pro in NMC. In order to find the referent of
pro, pragmatic resources are required. That is, it is not only processing the GR that requires pragmatic
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resources when interpretation of pro is involved. However, in order to construe the head noun of the GR,
pragmatic resources are required while construing the head nouns of other types does not involve them.

2 The parallel situation is found in the order of the main clause (MC) and the subordinate clause (SC) in
English and Japanese. In English, both orders are allowed (MC+SC and SC+MC) showing complementary
pattern. On the other hand, in Japanese only one order is possible (SC+MC). Prideaux (1989) and
Prideaux and Hogan (1993) argue that in English SC+MC is marked while MC+SC is marked and that the
marked order is associated with certain discourse functions. Because only one order is possible in Japanese
grammar, the contrast found in English is not found in Japanese.
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Appendix 2.

The Participants’ Information

@! !gg \i
Partici | Gender | Parents’ First Other Durationof | Profession
pant Language(s) Second Living in
No. Languages English
Speaking
Country
J1 F Japanese Russian ly.1mo. student
J2 M Japanese Korean ly.10mo. doctor
3 M Japanese German ly.3mo. researcher
J4 M Japanese German 4y.6mo. student
J5 F Japanese French, 6y.6mo. student
Mandarin
J6 F Japanese French, 2y. student
German
7 M English (father) Spanish, 2y. student
Japanese (mother) Latin,
French
J8 F Japanese French 2y.lmo. student
J9 F Japanese Russian, ly.6mo. student
Korean,
Mandarin
J10 M Japanese Korean, 2y.6mo. student
German,
French
J11 F Japanese French Smo. engineer
J12 M Japanese German, 2 pruiessor
French,
Korean
J13 F Japanese Russian, Sy. student
French
J14 F Japanese French 30y. translator
J15 F Japanese Korean 8mo. student
Jie F Japanese Russian, 3y. Ikebana
German master
17 F Japanese German, 3Sy. scientist
French
J1i8 F Japanese French 12y. student
J19 F Japanese - 2y. student
J20 M Japanese German, ly.6mo. student
Korean
J21 F Japanese French 3y. student
2 F Japanese French, 8y. student
Mandarine
J23 M Japanese German 6mo. student
Note. y.: year(s), mo.: month(s)
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Partici | Gender | Parents’ First Other History of Duration of Profession
pant Language(s) Second Study in Living in
No. Languages Japanese Japan
El F English Spanish, 4y. 11mo. student
French (university)
E2 F English French 3y.2mo. 0 student
(university)
E3 F English French, Sy. 2y. student
Gemman, (university)
Spanish
EA M English French Ty. 11mo. student
(university)
ES M English French 3y.3mo. ly. administra
(university) tor
E6 F English - 3y. 3y.4mo. student
(highschool)
3y.
(university)
E7 M English Cantonese ly. 3y. engineer
(university)
3y. (private
lesson)
EB F Tamil French 3y. 11mo. student
(university)
E9 M English (father) French 2y. ly.6mo. student
Japanese (mother) (university)
El10 M English French 3y. ly.1mo. student
(university)
Ell M Cantonese (father) | Cantonese 3y. 1y. student
English (mother) (highschool)
3y.6mo.
(university)

Note. y.: year(s), mo.: month(s)
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Appendix 3. Sentences for Rating Tasks and List

The square {that (1) passed almost every day when (I) was young] was demolished and became a parking lot.

Trial# _ Version Scgment | Segment 2 Scgment 3 Segment 4 _Segment 5 Scgmem 6 Segment 7 List

RRI a ounr ADLE BSEHD ¢ {0 #05 y [ ENTND A
linjured person’s mind-ACC confort] music -TOP from old time treaswre do+PASS+PROG
The music (that comforts people’s scared mind] has becn treasured for ages.

RR2 a snivz HIADEIZ  A>TWD AEIR hryms nEc RAESLL B
(prerty glass box-in enter-be) doll-TOP Canada-from sca mail-by came+seem
The doll [that is in the preily glass box) seems to have come from Canada by sca.

RR3 a W oy Eat 85U 1 7L =3 K h—EkH EEWR A
[somewhat moacy-ACC donated] practice hall-from  gratitute-'s card-NOM arrived
A thank you card arrived from the practice hall {to which (1) donated some money).

RR4 a 114 :1 »o< Vor Mz B<S RBJFIH shive 8
fcosmetics-ACC thickly pasted) face-TOP distance-from walch-more-NOM  preity-COP
The face where cosmetics is thickly pasted] looks prettier from the distance.

RRS a AERDS —AT RiITEL MRy $o¢ BbA>¢ LTS A
(five years ago alone continued) rescarch-NOM finally trying to end doing
The research [that (1) have continued by myself for five years] is finally trying to end.

RR6 a PEOCA ®wOWDT &<WOL L b H<BOT ENEN MATWL ;]
[studem-'sttime  cheap+because often+used) trin-NOM old+became steadly disappears
The trains [that (1) used often because of the low price] became old and are disappearing steadly.

RR? a ¥t Y NZAL [ )} ) $HhBAT ECE& EMLTY A {3¥3 .5 A
[rich-also poor-also succeed) city-TOP anywhere search-even if non existent-think
(1) think the city [where both rich and poor succeed) is nowhere,

RR8 a LHE Y (2 dhet ] HTeEr nKkiz Y- BLEN DEH>THD 8
{bride-with bridegroom-NOM  exited] church-TOP everywhere white flower-NOM  decorated-be
The church [(from which) the bride and the groom exited) is decorated with white flowers everywhere.

RR9 a R2ae AL bt Aok miz L o IPAT santTive  |A
{reporter-and patrol car-NOM went forward) hospital-TOP already injured-with overflew-be
The hospita) that the reporter and the patrol car went 1o] was overflown with the injured already.

RRIO a hanc3 L 1[0 3T lor KA EYChan AL D2 J s & B8
{young+time everyday+like passed) Jquare -NOM demolished+and  parking lot-to became
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[GR1 ARTH wyony oD *mi2 T<SETY 0T S Rar
[sclf-by-even without noticing  unhappy+become) kearning -TOP soon+even quit+and work+must
(You) shoud cven right away quit that lcaming (by doing which you become unhappy withowt noticing by yoursclf] and work.

T‘sz L {:[) REH sLL<Bd EMIC bl It} RO RE->THD
[everyday-'s meal-NOM tasty+become) exercise -to recently inerest-NOM collect+be
Recently the interests collects to the excrcise by doing which everyday meal becomes tasty).

IGR3 NKAXY D AVFAPT BB REM DA 5 Rt | ¢ Ui}
[violin-'s conlest-at champion+became} prize -TOP those days $5.00 -NOM ordinary-was
The prize [that (you got when) you won the championship in violin contest) is in those days mostly five dollars.

WGR“ BA»S HAtA RhZhro 2 20T RAN X¥ X% LTS
Iyesterday-from  entirely skept+POSS-not)  faligue -with bothcyes-NOM  ache dotbe
With the fatigue {that (1) suffer from not at all having been abie to sleep since the night before], (my) both cyes are aching.

Wons FxA0 ¥—-AlC SYRO amer Ko Vaad 3 3 TIZEE
[chess-'s game-al definitely+win) praclice -TOP many limes game-ACC do+tNMRZ+COP
The practice [(by doing which) you can definitely win the games of chess) is to play the games many times.

16!!6 - 1 L) MET EBRSEND M —NATZ &EdTWY orTES
fnight-from morming-il} sleepNOM take]  walk -TOP one hour-with-TOP oo far too short
The walk [(by doing which you) can take a sloep from night till moming) is far too short if (it is) only one hour long.

|GR7 BeTHS nge LBSTIMY BRES SREONT (RE.1¥. ¥4 Mo>TIVD
{get up- and preparation-ACC  do-not-may) breakfast -TOP  since necessary this and that know
(1) know owt of necessity several breakfast [that | do not have to do preparation for as | get up).

GR8 ToLRND nay TE&TIWV pno BorizE 2%< W gho s
{long ago-from preparation-NOM  ready+was) separation -NOM  a (1) expecied well could not do
The scparation [(for) which the preparation had been ready for a long time] did not go as well as (1) expected.

|GRY NN inNAT TLODLHOD ®iliz o< N3N 5L
{first five minutes-with  plot-NOM clear]  mevie -TOP atall watch+(feclings become+NOT
(1) don't feel like watching the movie at all [that within the first five minutes, (1) understand the plot (of)).

GR10 £-A0 VERA S R<d %< E TIN5 bt (b 00 roGELN
[pure white dress shin-NOM  black+become)  laundry -ACC do+if somcbody-to ask+if+good
If (you) do the laundry [by which whitc dress shirt becomes black], (it would be) better if (you) ask somebody else.
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CNI a &n> VAFST RRT ¥ 1 . ¢ fHre< oKk A
{yesterday restaurant-at overaie] result school-to go+cannot came
As a result from having overeaten al the restaurant yesterday, (I'm) not cbic to go to school.
IcN2  a e7/o VyAR2KK o 11 HEDLY WAL TS ULirfeptiziy  |B
{piano-'s lesson-to go not} reason -ACC especially cxplain-even cannot be helped
There is no point of explaining the reason why (you) do not g0 to the piano lesson
CN3 a 7T Ty HRYD [ nED (0} 2 4 RrELEE A
[Asia-for airplanc-NOM depart) Just before -at brother-with-'s promisc-ACC fulfilled
(1) was able to keep the promise with my younger brother just before the time the airplane departed for Asia.
|CN4 a b 11} auEy Eo>TWD HLLE RiLvRY FX M hiyisr B
ftwo-'s white carrNOM  run-PROG} space between -ACCblack dog-NOM  barking ran through
A black dog ran barking through the spacc between the two white car running.
CNS a sLunaan neee RATND aTY px It €F4T BA TV 8
Igrandfathes-NOM  magazine-ACC read-PROG) dide -at-cven university students-T video-with play+PROG+PAST
Even beside the place where a grandfather was reading a magazine, university students were playing with the video.
|CN6 a blbirve INEEH MEH>TIVD F DX 3 4" 4 - S AW+ ROND A
{loudly elementary children- gather-PROG) surroundings -ACC scarch-COND hat-TOP find-can
If (we) search for the hat around the area where the clementary students are gathering loudly, it will be found
CN7 a xen e | F¥< [ 32< L <6 BTV ;]
{big building be+buili+PAST)  backside -at beautiful cherry blossoms-NO bloom-PROG
The beautiful cherry blossoms are blooming behind the place where the big building was built.
1CN8 a AW 8. b3 UX 2 ad iz BMIci A HLDHL K A
{bus-NOM main street-ACC  pass] sound -TOP neighbor-for-TOP  very nuisance-COP
The sound of the bus passing the main streel is such a nuisance for the ncighbor.
[cN9  a togT ®icro o[- 2 nae BHOOBIC Loy ¢ THILE 8
[world-'s helplul mcmber-become)  sludy -ACC young-within steadly do+tNMZR+COP
Do the study while young to become a helpful member of the world.
CNI0 a vDELRUK x$ic -} 33 " M F 2 R-Y0) BEATEE A
{after the interval  Kyoto-at stayed) morning streams-NOM flow+NMZR-NOM hear-came
In the morning after | stayed in Kyoto afier a long interval, the sound of streams camic to be heard.
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COMPI a F=AD ammT Woréind L {7 %iz& BoOMIC o TR
[volleyball-'s final-at won-QT} phone call -NOM  while ago mother's place-to  call-came
The phone call that ( ) won the volleyball final was sent to my mother's place while ago.

WCOMPZ a PED €7/ ¢ »BHIEWND 137 <&M RET EEWTS
|second handed-'s  piano-ACC sell-QT) advertisement -eic  plenty house-to reached
Plenty of things including advertiscment that (someone) sells a second hand piano came 10 the house.

WCOMI’S a DYRRAD A% PA N HdINMEND b ([P ) L &-3 /) Fikiz 1A% )
{Christmas-NOM  present-TOP exist-whether-QT]  gicslion -only do-because children-TOP tiresome
Children arc tiresome because (they) ask only questions whether there are Christmas gifls.

[cOMP4 a RE215 RICHD RELEND ) {3 [ Mo [ R} 3
[women-be-if house-at stay should-COP-QT)  @pinion -ACC conversation-'s beginning-at heard
(1) heard the opinion thal if you are women, you should stay home at the beginning of the conversation.

COMP5 a ELTH RO+ E RizrvEnS ke BERT E I ®or
[a1 any cost room's inside-ACC  walch-wani-QT}  desire-NOM resisting lord-ACC wait-PAST
(1) waited for the lord while resisting this desire that (1) want 1) see inside the room at any cost.

fcoMpPs a LW TY RUERE t 22 D2 BEAD TEhS R BHBLEDD
{like it or not same book-ACC  read-continue] endurance -NOM  can do-if writerr-to become-maybe
If (you) can stand the cndurance of reading the same book like or not, you can probably become a wriler.

[comMP? a qoLT RESMT BAE BLlE wop BErNE BoTWS
[snow's surface-at  naked played) memory-ACC someday write-want-QT think
(1 am) thinking of someday writing out the memory of playing on the snow naked.

WCOMPB a FR-5D RUBE metEnd RAn Po¢ RexT &L
{children-'s playground-ACC  increase-QT') plea -NOM finally council-to reached
The petition that the children's playground should be increased finally reached the council.

jcoMpy a } Ty qrd a<i1zE BhdEWD BRy 3 ®RICE-T LY (8
(hurry-if hurry-cven delay-QT) legic -NOM theee years-even  later-become probed
The logic that the harder you hurry, the mose behind you get was probed three years later.

{cOMP10 a 1 ()] RTHAE TIEWND RELD SNDECH |ms52nhT 137/ ()
|library-'s rebuilding-ACC ~ do-QT) decision -only so far known not
Only the decision that the rebuilding of the bospital will be done has been knowa so far.




Appendix 4. Rating Sheet
4A. Naturalness Rating Sheet

Name (your experimental name):

Please look through the following 20 sentences. Then find one sentence with the most “natural® underlined
sortion (Jk$: B 22/L T AP and rate itas 5 (Z T & BR). Then find one sentence with the least
“patumal” underlined portion (B8 T(LAL ¢\ T MRBP) and rate it as 1 (2R TILALLY). After you have done
this essential step, rate the rest of the underlined portions on the same scale from 1-5, with 3 being more of

less natural CEHE R BER). Conecentrate on the underlined portion of each sentence.
Remember (o rate the sentence with the least natural and the sentence with the most natural underlined part
first, 1 and 5 respectively. You can use "1" and *5" again after the initial rating step.

Least Most
1.E2RD YA PSS TERRTNABEBRICTIRS 2oL, 1 2 3 & s
L.Zo2DABUTR AL OARENRIIEROESSSHMr>TEA, 1 2 3 4 S
3.8 HUSACENTEBHZATESREIANLTHRNERD, 1 2 3 4 5
A LA XN DA T AP T—RICR2LRRBIENTB(ES RIVSERLE >, 1 2 3 4 S
S.PEOETF/ERBIVIEBMNEZARETEENTNS, Tt 2 3 s
6.ZZZ CREMNIBTIEMICREDHEERAL A, 1 2 3 4 S
7. 2SR S—ATRUITRARRNO>EBDAIELTINS, 1 2 3 4 5
8. 21207 —ALKATYERORB S ARG/ -ARTHI LY, 1 2 3 a4 s
9. LSNANKBUELEBRTMTEMICIZANAADIDLS 2, 1 2 3 4 5
1.2 LTHEBRDPERANENSIRBESIRATEALMO L, 1 2 3 4 5
NAKOOERELSLANBNSELDH— FBEENE, 1 2 3 &4 s
R.ESTHOARELESTINVBRAESSEBEDTNINEEM>TWS, 1 2 3 4§
B.ERASORISRERPUSNOSRINC > EMRETLENA, T 2 3 4 s
4. BRSNS ARBIRTTISITIHATILNTIVE, T 2 3 5
15. D0DNENSENBEOTNDBIAY EENTLIED LRRDOHS. 1 2 3 4 s
16. A THRMONTERCRADPMITICTOHPLOTMI &N, 1 2 3 4 S
17. 02 LEYURKEILRE AR, MINRNSOSRCATEA, 1 2 3 4 S
18. WA ADLERSZDEREIIRNSKNICZATINS, 1 2 3 4 s
19. RO LTRANTRAABIVMEE N OO BELNERH>TNS, 1 2 3 4 s
0. 00D RAMTY LD ERBIZESASRINITAESEL, 1 2 3 &4 5
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4B, Ease of Und fine for Enlish JSLs Rating Sheet (oage L of 2

Please look through the following 20 sentences on the back of this page and think about how difficult the
sentences would be to understand for a speaker of English who is leaming Japanese. Please don't make
your judgement on the basis of vocabulary. Take into consideration the entire sentence rather than the

individual words.

For example, compare the two sentences (a) and (b).
WTDRERKBLTOLLOOGERAESCHOLATVDHELITT.
(The teacher, even after getting married, seems to be liked by the pupils.)

OV ANE. RARRREZ-BRCRABRCBMZNTLS.

(Prime minister Obuchi, the present head of Liberal Democratic Party, is trusted by the congressmen within
the party in general.)

Compared to (a), (b) contains obviously more difficuit words and more difficult kanji characters. However,
overall, the two sentences are similar in overall structure, and neither is more difficult than the other. Now
compare (8) with (c).

ORBERACHBEPOESELIN RS REELCEH L.

(The woman, who was caused to resign hes job due to marriage, became a teacher.)

Although sentence (c) contains words no more difficuit than the words in sentence (a), and (c) is even
slightly shorter than (a), (c) seems more difficult than (a) to understand, and seems more difficult for an
English speaker to understand this Japanese.

On the back of this sheet, there are 20 leanue semencu First look through the sentences. Then pay.
20 t. Find the easiest sentence for the

speakers of Enghsh who are leammg Iapm to understand (iﬂiETAL EOTRODODHOLY BT
X) and rate it as S (highly understandable for English speakers RIBERE T AICE > TLEWLWANADD

Y ¥ V), then find the most difficult sentence to understand for the speakers of English (EIBE€RET AIC
ED2THRICODOY IS LVX) and rate it as | (very difficult to understand for speakers of English XJ%
EBETAICE > TIHERICODN YIS L), Rate the rest of the sentences on the same scale from 1 -5,

with 3 being more or less easy for the English speakers to understand (RIBEETAICE>TEDED
DhrYVLT).

Now please tell Satomi whether you understand these instructions.

Turn to the back of this page and start rating. Remember to rate the most difficult and the easiest
sentences first, 1 and S respectively. Pay attention only to the underlined pants
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{B. Ease of Und lins for English JSLs Rating Sheet (sage 2 of 2

Name (your experimental name):

Difficult Easy
1.2NWNEHSRADBICASTNRARRAF I NSKRBTRAESLL, 1 2 3 4 5
2.ABEZ ORI A NIV HSRIFTI BN, 1 2 3 s
IRED_ABINDTLES B2 ARBENES B> TEAEANRATING, 1 2 3 4 5

ARBLOETEL CHUTERANBIHAU—BEVESHPE>THSH. 1 2 3 4 5

SAZNCABMADLDISEBARMNEY CHINNR—-F2TICROX. 12 3 4 S
6. BADRMHMEVLSRDSERICDTSHLIMES> THS, 1 2 3 & S
2. RDINSHAABNAN S AN TRAMXEXFLTNSE, 1 2 3 4 5
S ALSHETERYENSMPIZ—-MMATRED TVEITES, 1 2 3 4 5
SN SBMENMTRTIVAMNAMBSAREIESTERPHE. 1 2 3 4 5
1. 228024 v YRS RBIJIALRSUDBANDOGO>TEL, 1 2 3 4 5

NEZ/DV RSB ENVEREDTHEMALTOULMENZWN. 1 2 3 4 5

12. S BOBOENMESTORBINLEMRVRNBZAZNSHMIAQITA, 1 2 3 e 5
B.ELNZANXS LEBATSRTOXRPLEREUFATRATIVE, &+ 2 3 4 5
14. X2 RIS AMICD DK LNEL SMRINTINS, 1 2 3 s s
15. QR TREAD—REZSNBEBNIBCLOMYETHIEL, &+ 2 3 ¢ 5
16. 2Y2X2D T bRBDIMEVDIBBINY TINSTFRIZNPE, 12 3 4 5
17X ASRICNEXENEND R ERTMOMDICHLL, 1 2 3 4 5
18P THRUCHSSERIBISNEANTENIERICENSLESD, 1 2 3 4 ]
V. ASEASIERNSEVSBBNIFLRICZ>TROSNAE, 1 2 3 o H

20.RSROMTHIETELOIREUNIDESSMSENTLAEL, 1 2 3 4§
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Appendix 5. Rating Scores by Individual Participants and

Ranking for Each Item
items Naturainess Rati Japanese Native Speakers (J1-J11)

Type S# [J1  J2 J3 J4 JS J6 J7 J8 J9 N0 JN
RR 1 4 4 4 5 3 4

RR 2 S 4 4 4
RR 3 2 1 2 4 4 4

RR 4 S 5 S 4
RR 5 S S S 4 S S5

RR 6 4 2 2 3
RR 7 3 4 2 5 4 2

RR 8 S S 4 )
RR 9 2 1 S 3 3 2

RR 10 5 3 S S5
GR 1 1 2 2 1 3 1

GR 2 2 3 1 1
GR 3 4 5 S 1 1 2

GR 4 2 1 2 2
GR ) 2 2 1 2 3 1

GR 6 1 2 1 1
GR 7 1 1 1 2 1 1

GR 8 2 2 2 1
GR 9 ) 5 4 S ) )

GR 10 1 3 1 3
CN 1 2 3 5 ) 4 2

CN 2 S S 4 S
CN 3 1 2 1 4 3 4

CN 4 5 S 4 4
CN S 2 3 4 4
CN 6 2 3 3 4 4 1

CN 7 S 4 4 4
CN 8 4 S ) 5 3 )

CN 9 5 3 4 1
CN 10 2 5 5 S 2 4
coMP 1 4 4 4 S S 4
coMP 2 2 5 3 S 4 3
COMP 3 S 49 5
COMP 4 S 3 S 5
COMP S 2 4 S 4 4 S
COMP 6 S 3 3 2
COMP 7 4 4 5 2 4 2
CoOMP 8 S 5 5 4 5 4
coMP 9 5 3 2 3
COMP 10 5 3 4 2
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Items Naturainess Rating by Japanese Native Speakers (J12-J23)
Type S# 1J12 J13 J14 J1S J16 J17 J18 J19 J20 J21 J22 J23 [Mean|Rank
RR 1 S S S S 5] 4.3 6
RR 2 4 S S S 5 5 4 4.5 3
RR 3 3 4 4 1 S| 3.2 9
RR 4 S S S S S S 4 4.8 1
RR S ) S S S S} 4.8 1
RR 6 4 1 4 4 S 5 2 3.3 8
RR 7 4 4 4 S 2] 3.4 7
RR 8 4 1 S 5 ) 4 5 4.4 5
RR 9 3 2 1 3 S| 2.7f 10
RR 10 3 S 5 5 S S 4 4.5 3
GR 1 1 1 1 1 4] 1.7 8
GR 2 2 S ) 2 2 ) 2 2.7 6
GR 3 1 5 S 4 1 3 2
GR 4 1 4 1 2 3 5 2 2.3 S
GR 5 2 3 S S S| 2.8 3
GR 6 1 2 3 2 1 1 1 1.5 9
GR 7 1 1 1 1 St 1.4 10
GR 8 2 3 4 3 1 4 3 2.5 4
GR 9 S 4 S 3 S5{ 4.6 1
GR 10 2 3 1 1 4 1 1 1.9 7
CN 1 2 S 3 5 S{ 3.8 6
CN 2 S 5 S 5 S 4 4 4.7 1
CN 3 4 2 S 2 S} 29| 10
CN 4 2 5 5 S 3 3 3 4 5
CN S 3 2 4 S 3 4 4 3.5 7
CN 6 3 3 2 4 S| 3.1 9
CN 7 3 S S S 4 4 2 4.1 3
CN 8 3 ) S 4 11 4.2 2
CN 9 4 S 3 4 3 2 2 33 8
CN 10 4 5 3 5 51 4.1 3
coMP 1 2 4 S 4 S| 4.1 6
coMP 2 4 S S 4 ) 4 7
coMp 3 4 3 4 S S 3 5 43 4
coMP 4 S S ) ) ) 3 5 4.6 1
coMP S ) S S 3 5| 4.2 5
CoMP 6 2 4 3 2 3 2 4 31 10
coMp 7 4 5 2 2 S| 3.6 8
cCoMP 8 5 5 5 3 S| 4.5 2
cCoMP 9 S 1 3 S ) 4 4 3.6 8
COMP 10 S 5 S 5 5 S S 4.5 2
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SB. Ease of Understanding for English JSLs Rating by 23 J

items Ease of Understanding for English JSLs Rating by Japanese
Native Speakers (J1-J11)
Type S#}J1  J2 J3 J4 J5 J6 J7 J8 J9 J10 Jt1
RR 1 3 3 3 3
RR 2 3 S 4 4 S S 1
RR 3 4 1 3 3
RR 4 3 S 4 5 4 3 S
RR 5 3 3 4 4
RR 6 2 4 1 3 3 3 1
RR 7 4 S 2 3
RR 8 4 S 3 4 S 3 4
RR 9 4 3 4 3
RR 10 2 3 3 3 5 3 3
GR 1 2 1 1 1
GR 2 2 1 4 2 3 1 S
GR 3 4 2 1 2
GR 4 1 2 2 2 1 2 2
GR S 2 S 2 2
GR 6 1 1 3 1 2 1 2
GR 7 1 1 1 1
GR 8 2 3 4 3 3 1 1
GR 9 3 4 S 4
GR 10 2 2 3 ) 3 2 ]
CN 1 3 2 3 4
CN 2 4 S 4 4 4 4 5
CN 3 4 4 3 3
CN 4 2 5 5 4 2 S 3
CN S 2 5 2 3 4 5 3
CN 6 3 3 3 3
CN 7 2 4 5 4 4 5 2
CN 8 S 4 4 S
CN 9 2 4 2 2 3 1 3
CN 10 3 2 2 4
coMp 1 4 5 3 4
coMP 2 3 3 S 5
comP 3 4 3 4 4 3 3 5
COMP 4 5 3 4 3 4 4 4
COMP S 2 1 3 4
coMP 6 2 2 2 1 3 2 2
comMp 7 3 3 4 3
coMP 8 1 3 4 4
comMP 9 3 2 4 3 3 2 1
COMP 10 4 S 4 4 5 4
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Items Ease of Understanding for English JSLs Rating by Japanese
Native Speakers (J12-J23)
Type S# [J12 J13 J14 J1S J16 J17 J18 J19 J20 J21 J22 J23 |Mean|Rank
RR 1 S S 4 2 2 3 4 34 5
RR 2 S 4 S S S| 4.3 1
RR 3 1 1 1 S 3 S 2 26] 9
RR 4 3 4 S 3 1| 3.8 4
RR S| 4 S S § 2 4 4 3.9 3
RR 6 2 2 2 3 3] 24| 10
RR 71 2 1 4 4 3 5 2 32| 8
RR 8 3 4 5 5 S| 4.2 2
RR 9 1 3 4 4 S 3 2 33 6
RR 10 4 3 4 3 3] 3.3 6
GR 1 2 1 1 1 1 1 1 1.2] 10
GR 2 2 3 3 2 2| 2.5 4
GR 3 1 5 5 3 1 4 2 2.7 3
GR 4 2 2 2 1 31 18] 7
GR S| 3 5 4 4 3 2 4 3.3 2
GR 6 1 2 2 1 4| 1.8 7
GR 7 3 3 3 1 2 2 1 1.7 9
GR 8 1 1 1 2 11 1.9 S
GR 9] 4 4 4 5 3 2 5 39 1
GR 10 2 2 2 2 1] 1.9 )
CN 1 2 4 2 4 3 4 S 33 7
CN 2 S S 4 S5 S| 4.5 2
CN 31 4 5 S 4 4 3 2 3.7 6
CN 4 2 4 4 S 2| 3.6 5
CN 5 3 4 S S 4| 38| 4
CN 6] 2 4 3 2 1 4 3 2.8 8
CN 7 S 3 4 5 4] 3.9 3
CN 8 5 5 5 3 ) S S 4.6 1
CN 9 2 2 3 2 2] 23] 10
CN 101 S 2 1 2 2 4 2 26] 9
coMp 1 4 5 4 5 3 4 5 4.2 1
coMP 2| 3 2 S S 2 S 4 38 5
coMp 3 5 S 4 4 S| 4.4 2
coMp 4 4 2 S S S{ 4] 4
coMP S 3 3 S S 1 1 4 291 8
coMP 6 1 1 1 3 11 1.8] 10
coMp 71 2 3 s § 2 5§ 4 3.5 6
comMP 8] 3 S 4 3 2 13 4 33y 7
COMP 9 4 3 S 1 11 271 9
COMP 10 4 3 4 2 S| 4.1 2
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items Naturalness Rating by 11 English JSLs
Type S# |E1 E2 E3 E4 ES E6 E7 E8 E9 E10 E11 |Mear]Rank
RR il 4 4 4 4 S 5| 4.3] 1
RR 2 3 S 1 3 S 34| 6
RR 3] 3 2 2 3 2 2] 2.3] 10
RR 4 S 4 3 3 38| 3
RR 5] S 3 3 4 5 5|42 2
RR 6 4 S 2 4 3 36 4
RR 71 3 2 4 2 5 11 28] 9
RR 8 3 3 2 3 5 32| 7
RR 9| 4 2 4 4 5 2135 S
RR 10 2 S 3 3 2 3] 8
GR 1 2 2 3 3 3 31 27| 8
GR 2 3 4 4 2 3 32| 4
GR 3| 4 3 4 1 S 2| 3.2 4
GR 4 4 1 4 2 2 26 9
GR S| 4 1 4 4 4 3] 33| 3
GR 6 2 4 S 2 2 3|l 6
GR 71 1 2 3 2 3 11 2] 10
GR 8 3 S 2 2 2 28| 7
GR 9] 3 5 3 4 4 31 3.7) 1
GR 10 3 4 4 4 2 34] 2
CN 1 4 3 4 S S 1137] 4
CN 2 S S 2 5 5 44| 1
CN 3| 4 4 3 4 4| 3.8| 3
CN 4 3 4 2 4 5 36| 6
CN S 4 4 3 2 3 32 8
CN 6| 4 3 4 2 5 4| 3.7} 4
CN 7 2 4 3 3 4 32| 8
CN 8 S 4 3 5 4 4 4.2) 2
CN 9 4 3 2 4 1 28| 10
CN 100 S 3 3 4 S 11 35) 7
coMP 1} 3 3 1 4 1 11 2.2| 10
CoOMP 2! 4 S 4 3 4 51 4.2] 1
coMp 3 5 S 2 2 4 36| 3
coMP 4 3 5 2 4 4 36 3
coMp 5| 4 3 2 3 4 S35} S
coMP 6 3 4 3 2 1 26| 8
coMp 71 4 3 5 3 5 2] 3.7} 2
coMp 8| 2 4 4 2 3 5| 3.3] 6
coMP 9 1 4 2 3 3 26) 8
coMP_ 10 3 S 2 1 3 28| 7
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items Ease of Understanding for English JSLs Rating by 11 English JSLs
Type S# |[EY E2 E3 E4 ES5 E6 E7 E8 E9 E10 E11 |MearfRank
RR 1 2 4 4 S 4 38] 1
RR 2| 4 3 3 3 ) S| 3.8] 1
RR 3 2 2 2 2 3 2.2 10
RR 4] 3 2 S 4 1 S| 33| 7
RR S 3 4 4 3 S 38| 1
RR 6] 3 3 ) 4 4 31 35| 6
RR 7 2 4 3 S5 4 36] S
RR 8] 2 S 3 3 S S} 3.8f 1
RR 9 3 4 3 2 2 28] 8
RR 10} 2 2 4 2 3 4] 2.8] 8
GR 1 2 1 2 1 1 14| 10
GR 2] 4 3 1 3 1 2] 23] S
GR 3 4 2 3 4 4 34] 1
GR 4] S 3 3 2 2 3] 34 7
GR S 2 4 3 2 2 26} 2
GR 6] 1 1 2 3 1 2l .71 9
GR 7 3 4 3 2 1 26] 2
GR 8 3 2 1 2 2 4| 23] S
GR 9 3 4 4 2 2 31 7
GR 10] 3 2 4 3 1 2] 25| 4
CN 1 3 4 2 3 5 34 3
CN 2l S 3 S 5 2 S| 4.2) 2
CN 3 S 2 3 2 4 321 S
CN 4] 4 3 4 3 2 4] 3.3] 4
CN S| 4 3 1 5 4 1 3] 6
CN 6 1 4 3 2 2 24| 8
CN 7] 4 2 1 3 3 11 23] 9
CN 8 3 4 S 5 ) 44| 1
CN 9] 2 2 2 2 3 31 23] 9
CN 10 4 4 1 2 4 3 6
coMP 1 3 4 2 2 2 26] 9
comMp 2 3 3 2 S 2 31 §
coMP 3|1 3 2 S 3 3 S| 3.5 1
coMP 4| 4 2 2 3 4 S} 3.3] 1
COMP 5 3 S 2 2 3 31 S
COMP 6] 3 2 2 2 4 4| 28| 8
comMP 7 3 2 2 5 4 32] 3
CoMP 8 3 3 2 3 S 32] 3
CoOMP 91 1 1 3 2 1 4 2| 10
COMP 10f{ 3 4 2 1 4 4 3] S
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Appendix 6. Instructions for Experiment 2: Translation Task

Gloss at the left top comer,
the sentence to translate in
the centre

The screen remains.

The screen remains (i.e.,
gloss and the sentence
stays) until the second

example appears.

Below the sentence, “Ten
More Seconds Left”
appears with a correct
beep. It remains.

“Ten More Seconds Left”
disappears, and ‘Five More
Seconds Left” appears
instead with a correct beep.
It remains.

“Five More Seconds Left”
disappears, and “Time s
Up” appears with a done
beep. It remains.

by the Japanese sentence, which you are to
translate into English. Prompt the
presentation of the gloss and the sentence.
Point at the sentence. First, read the entire
sentence in Japanese aloud. Secondly
think aloud and provide an oral translation
of only the portion up to the star *. The
important task here is to provide the
translation of the portion of the sentence
from the beginning to the star only. In case
you do not know the words, the words and
the meanings are provided at the left corner
of the screen. Point at the gloss at the left
top corner.

You have 40 seconds to translate. This
may be a severe time constraint. What |
need to know is how difficult the sentences
are, not how well you can translate.

30 seconds later, you will see under the
Japanese sentence “Ten More Seconds
Left.” Present ‘Ten More Seconds Left.”

When only five more seconds are left, you
will see ‘Five More Seconds Left” again
under the sentence to translate. Present
“Five More Seconds Left.”

When time is up, you will see “Time Is
Up” under the sentence. Present “Time Is
Up. ”

Then the screen will change to the next

Activities on the screen What the experimenter says and does What the
participant does
In this session, you are asked to translate
Japanese sentences. You will see the brief
appearance of a number followed by Looks at the
Japanese sentence. Start the screen. computer screen
and listens to the
Appearance of “1” You will see briefly the number, followed | instructions
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Appearance of “2"

“2” in one second
disappears, and the gloss at
the left top corner and

a sentence to translate in
the centre appear.

The screen remains.

The screen changes to the
next example with rest
beep.

Presentation of “3”

Gloss at the left top corner,
a sentence to translate in
the center

In 30 seconds, “Ten More
Seconds Left” appears with
a correct beep below the
sentence, which remains
for 4 seconds.

In 35 Seconds, “Five More
Seconds Left” appears with
correct beep below the
sentence, which remains
for 3.5 seconds.

Right after “Five More
Seconds Left” disappears,
“Time Is Up” with a done
beep appears at the same
position, which disappears
simultaneously with the
gloss and the Japanese
sentence in 1.5 seconds.

“Are you ready” message

example. Prompt the second example.

Now can you translate this sentence and
say the English translation aloud? Itis
possible it may not take 40 seconds to
finish translating the sentence. Or you
might think the sentence is too weird or
difficult to translate. In those cases you
may wish to go faster to the next sentence.
Hit the space bar to go to the next sentence
before the time limit of 40 seconds.

Please hit the space bar and translate the
third example. Ask the participant to hit
the space bar.

If the participant is able to translate in less
than 40 seconds, suggest he/she hits the
space bar. If it takes longer than 40
seconds, tell him/her that it is really OK
because what is supposed to be observed is
how difficult the sentence is.

Do you have any questions? You will
translate 40 Japanese sentences. If you can
go faster, hit the space bar to go to the next
sentence faster. Otherwise, the screen will
change automatically. All you need to do
is to look at the screen and transiate the
sentence.

Start the tape recorder. Ask the
participant to hit the space bar to start the

translation task.

Read the second
example in
Japanese. Think
aloud and
translate the
portion from the
beginning to the *
of the sentence
orally.

Hit the space bar.
Read the sentence
and translate up
to *.

If the translation
is done in less
than 40 seconds,
the participant
hits the space bar
which finishes
with a rest beep
the screen with
the third example.
If the translation
takes longer, the
participant will
see the waming
signs of how
many more
seconds left on
the screen.

Ask questions if
necessary.
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prndlx 7 Tmlauon and the Seoru for 40 NMC: by 11 Engluh JSL

>

i

the result of eating too much st the restaurant yesterdey*

~the cost I/

“mmotmmnmmym'

a8 & result of the fact thet | ate too much st the restaurant yesterdey®

the result of yesterdsy's restaurant result of~yesterdey’s restaurant!/

wmummmmhnm

the restaurant thet | ats too much at yesterday -1/

mmuufmmwmnmw

ummmumum‘-mw

a]a]e]=]o]<]|={=]=]o]=

ol [ ]=lol=]<]<]=lo]<]"

o |a]=]o]<]l<]<]<lo]=]"

% N5y N6y Y PN Y Y Y Y PN B

Appsered as 26th sentance to be Uranslated

g‘ ....-o-..-..-ao-l

>
L]

(g]
o

mmﬂlwtnwm'

mmmim:-rummmv

reeson for not going to the pieno iesson®

the 1eason why | didn't 9o 1o My plano lesson®or actually the reascn wity | didn't 9o to My piano lesson

the reason~ for not going (o pieno lessonst/

the reason why | don't 9o to the pisno lesson®

wml“l'IMIm the reeson | didn't coms to the pieno & v

the reason why | didn't go the resson wity | don't go to my pienc-~ lesson!/

the resson why | didn't go to the pieno lesson®

£10

mnuonmmmmmmhmn'

the resson of not going to the piano lesson®

-ttt | af e s| o fn] e

P Y By ) Y By P ) B Y )

Y Y B Y Y NPy Sy Y Y R

Appesred as 16th sentance to be transiated
Rasponse

-f

=]

more prior to the plane taking off for Asie®

~| just the moment before the plans/ left for Asia

PR EEEER

0 Ol 3 Bl B O3 01 O ) O 6

15 1% Y [N (N (S PNy oy e

el ol e]=]O]=]=]]=

i

-mmmmmmm

~two white cars! the time two whits cars ere

in between the two, in between the two cars thet were they were actively moving~*

while the two whits cars were running®

mm-mmummmmumonmmm-

°°-°°-°°"‘°°’
a]a]e]wlo]<|of<l=]=]<]"

] e)elelo]=]ol-]l=]=]<]"

ol lele Q=[O ~]= |-

{

(a]
o

o™
=4

2 e

next to the oid gentieman reading the magazine®

..._.............-..o_.’

~|=]=l-lo|-]ol+]~lo

——-_.._o__og

|l lol~lol<]|=]lclo

bad Bl Bl B (=) &) (=1 &d &d (=] (] OO"OQ-‘CO"QOs ) B g B B B U= B Bl B ) Y 2 B B O B B B 6 Od B
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CNE Appesred as 7th sentancs to be transisted [CLM
Jas Response A B C D |Score
noisy 30 around ok tary the noisy the noisy slementary school kids sre gsthered-* 1K K1 K ]
o] of of o 0
- 1} 1{ 1 1
11111 1
111t 1
11 1] 11 1 1
0] 0] 0} O 0)
0f 0] O 0
1 1 |
1 1 1
1 1
[=. 12 Appeared as 29th sentencs to be transisted Criterie
JSL# — Response A B C_’g_&mu
El memmmlw 1{ 1] 1] o) 0
E2 1-v : olojoj ol o]
€3 beck side-1 the beckside of the lrpe building/ iloel o
E4 behing where the wid bullt® 111 ]
ES beckside~ built beckside the big bill/ 1] 11 0§ O 0
{3 mmmumgw ilifilo] o
E7 ~ built Ithe MuMmmmmammw (RIRIE] 1
(] ﬂ&“oﬂ!ﬁ the Nntﬂm 1111 11 1 1
ES behing the hat wes Dulit® 1 1} 1 1
€10 backside of the big bullding, the big built bulling® [ 1] 51 I
(AR on the backeide of the , ~on the beckside! of the building/ 1 ol __o
CHNE Appeered 88 22nd sentence to be transiated Crttaria
__Response _ [.* 8§ D iScom
mmumnmmmmm 113 1} 1 ]
~theithe sound of the bus on Muin street/ 1] 1] V] O 0
Mein street or on main street® 111111 1 1
mmumm.mmmm- 1 1] 3] 1 1
the bus sound on the streetl/ 111110 0
e the mein stTeet® 1] V1 ¥} 1
~the bus down Ithe street/ 0] 01 0] O (4]
-mmmmmgmmmw 1 141y 1
the sound from the buses thet are on the main street® 1111 11 1 ]
mmmmu&mmmm 1] 1] 1L ¢ 1
mmumm&mmmm 11 1) 1] ) 1
CNS Appeared a8 33rd sentance to be transisted Critetia
JSLS __Resporse A 8 C D |Score
’E_l society 50 member of the socisty 30 if you want to becoms 8 mamber useful member of the society 1 o'q 0 0
you heve to study | guess®
€2 ~4/ 0f 0] 0§ 0| ]
E3 to becoms 8 useful member of * 11 1 1
E4 he 8§ or hard work to becoms a ussful member of society® 1] 1 1 ]
ES ~lone, 8 member studies ss useful to society/ 1t 0{ 1] O 1]
€6 U which ~will allow one to becoms a mamber! end is useful/ In sociery VIR BRI ]
E7 ~to be useful to be a useful member of to becoms | a useful member of the / 0l0]10] O 0|
E8 to becoms & useful member of v 1111111 1
E9 if | do work that would help ms becoms & member of the society® 11 of 1 0
E10 study for becoming 8 usefsl member of the society® 1 1 1
€11 the study of becoming a useful member of the study® ] 1] ? 1
CHNI0O  Appesred as 39th sentence to be transiated Criterle
__Respones __ A8 C O iScore)
TMawmammnKyoM|mmthmml o] 1] ¢ 1)
 while! the the morning /we steyed cvamight in Kycto Jolojol o
mmﬂmmmyuhxmmmngymm- 1{1jtjo 0
the moming | stayed in Kyoto after some years® 1111} 0 0
ed in Kyotolefter 8 long time/ 1114113 1
mtqamhmmaww 11 1] 1 O 0
0} 0} 0] 0| ]
in Kyoto 1{ 0] O} O 0
tirme thet | in Kyoto the next 1] 0f O] O, 0
anmmrmwmmmmam.mrmxyew 11 1] 1] O [}
the moming the after the moming of having stayed in Tokyo URIRIR 1
&Mnhﬂowmaﬂuabgh'
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Appesred ss 10th sentance to be tansisted

Criteria
ISLS Response <L B _C D IScore
EY the s call the tennis ] the tennis finals® JHEK 1
E2 ~l/ ofojof o ()
E3 call thet someons won 8 final tennis match® 1] 111 Y 1
E4 & phons call to the effect that someons won the tennis final® 11111 1? )
ES call annis match/ {111 ]
E6 m%awmmmmmma 11111 1
€7 Vv ololol o 0
E8 call which tells about winning the tennis! final/ 1 1 []
E9 the phone cafl sierting the victosy thet they had in tennis~* (] 1 1
E10 the phone call sbout winning the tannis finel® 111] ]
£1 the phone call of winning the tennis championship 1111 1 1
Appesred as 8th sentencs to be transiated Criteria
Responss LA 8 C D [Score
Second hand piano, advertisement about feganding $econd hend pienc for sele--* 11111 1
about the asvertisement shout the pisno-~-has reschedt/ 1 )]
1 []
1 \J
resched~ reaching meny homes!/ 111111 0 [}
8 used piano-~* 1 1} 1] ¢ 1
1] 14 1} O 0
113111 1 1
old pianos, second hand pisnos actusily® KK 1
113]1) 1 ]
for sale® 111111 ]
Criteria
— A 8 C D |Score
about are there are going to be Christmas presents or not* 11111 1
11111} 0 0
111114 0 [+]
ton for toNs 88 to whether there are Christimas presents® 1] 1)1
111111 9
)] 1 1
] 0 0
1 []
nmmw-mmmnoummmmw 1 1] 1 )]
thon of whether Mm«mtmmmm 1] 1|1 ]
the question of saking whether thers are Christmes presents* TR -
Criteria
A 8 C D |Score|
i1 1
ol of ol o 0
11l 1
1111 1
0] o] o} o 0
{1 1
o] ol o] o [
1 1] O o}
1 11 1 1
1111 1
11111 1
COMPS Appesred as 19th sentsncs to be transisted Critarie
JSL8 Response A 8 C D |Score
NO Matter what-l have s desire, the desire to sesfineide the room/ 111111 1
~i/ ojojo] o 0
the the wish of N0 mattar how MUCHh you went to see-the room® HIRIRIA] 3
dasire to see the inside of the room no Matter what® 1] 14111 1
roomi no matter how much see/ the middie of the roon 0] 0jo] O 0
1{ 11111 1
0} 0] 0l © 0
1 1191 1
1 11 1 1
the desire to sbsolutely see the inside of the rPOM no Matter whet~* [IE1 K N] 1
the desire or the desire of one way of ancther sesing MRIBRINAI 1
the inside of the room wenting to see the inside of the room*®
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Appsered a8 32nd sentence to be transiated

COMPS Criterie
LJSL. Response A B8 C D |Score
€1 even hum, 30 the patience~ to or endurance to resd to keep on reading the same! thing the ssme yesh thing/ yacky | 1] 1] 1] 1 1
~Y/ olglo 0 )
the the same! SVan it's not very good/ 1] 1} 1] 1 3
the OF endurance to the Sams work of iiterature even f it is * 1] 1]t} ¢ 1
~/ 0] 0] o] O 0
[the patience to keep reading the seme-~the same piacs even thoughl it's unplessant® I NIR] R 1
o] of o} o )
0] 0} O at 0
o} o] o] o 4]
I RI R A ]
[} K0 I
Appesred as 25th sentence to be transiated Criteria
JSL# A BCD
El e MeMory Thet | have about playing naked In The Snow, On TP of e snow* 111
on the on the | on the snow/ 1{ 0

of neked on the snow*
mamories of In the snow/
the of

on top of the snow naked®
memories/

O] )]s ]

ol o] ] o] e fe ]

Appeared as 4th sentence to be transieted

Scors|
1
Q
1
1
1
1
0
1
]
1
1
JSL® Response lA 8 C D |Score
€1 ~kids 80 the plsyground with kiislor somsthing incressing , the petition to incresse/the pisyground L EI1R1 R 1
that kids are pisying
€2 the children's pisyground.. they are wanting! regarding children's plsyground/ 0} 010l 0 ol
E3 __ [the putition callng for incressing chidrer's pleyground® 1) 1 ]
E4 _|petition to incresse the number of plsyground for children® MRIRIA) 1
Es___|~chiren's pléygroundipetitions for childrert ptyground/ il o
E6 the petition~to incresse the number off children’s plenground® 1 K1 1
E7 fehildren‘s pleyground/ 0] 0] O] O 0
E8 v ololol o] o
E9 a t0 incresss the number of the for kids~* 3] {1 1
1 the the incresss in the for chikiren~* 111111 1
(3] the of children's 111111 0 o
COMPS Appesred as 38th sentence to be transisted Critarie
JSLE Assponee A 8 C D |Score
[~logic that says to be late or/ hurry NRKK 1
~V/ otolo] o o}
~the logic of being lete no matter how much you hurry!/® 1 111 1
the more the later you get-* 1 11 1 1
/ e Jololol 0
ressoning seys yOu husry the more you are late~* 1] 1] 1
0l 0] O] O 0
0]0j10]l O 0
you only husry 88 much 88 you need to hurry*® 1] 1
the more tired the lstes you become® 1]
the logic of the logic of the more you nsh- you will becoms ists the logic of the more DK
you fush the more you late®
COMPI0 Appeered ss 24th sentancs to be Uransiated Criterie
S Response A 8 C O Iscors
El the decision to reduild the lbrary~* 1 1] 1 1
E2 the decision to rebulld the ibrary - know is nowl/ i1 1K)
€3 the decision to rebuild the ibrary® 1 1] 1 1
E4 the decision to rebuild the . 111f1{ 1 1
€S rebuilding of the iibrary~ decision the decision to rebulld the kbraryl/ 11 111] 1 1
E6 the decision to rebuild the ibrary® 1111 1] 1 1
€7 ___I-the tbrary rebulking of the ibraryl/ ololol of of
€8 tha dacision to~ rebulld the idbraryl/ 111111 ]
€9 the decision to rebulld the ivary® 111111 1
€10 the decision to rebulld the * 1111111 1
£l the decision cf the decision of rebuiiding the kbrary* 1 1
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GR1 Appesred as 5th sentsnce to be transisted

|

E

-

oooo--gg“

o

insteed of oducation that ~doss not make

education that causes you~ not 1o notice sulferingicauses ona® not to notice suffering

the education, ~! the education/

*‘-‘-'OO-'O-‘-‘OO’

(=0 ad ol (=3 (=0 (53 =0 Gl =2 (= (=)

(=]

Cod Bl o (=3 (=1 (=] (=] (o (=3 (=] (=]
(=] (Gl G (= (=1 (=0 (=] (Ged (=2 1=] (=]

Appeared as Z2nd sentence to be trensisted

{

- - Resporse
Meel, With GVeryGay Matis, | QUESS WItH GXIFCINS EVary Gy Meais DECOMS GSNCIONS~1/

o

Cle

meel/

—

meal enercise of meal tasty*

onercioes that meke your sverydey meal tasts good®

~levercising everydey/

mmmmnumutr

~ mesis arefbetter if you emsrcise/

mesis that become delicious exsrcise~1/

@) snack! becomes exsrcies becomss more tasty/

—

[Ehe ésreies o practice of meking everydey practice~ of making deRcous meat

onercioe exsrcise that makes masl more delicious every dey*

w]=l<l-l=]<-l=l<]<lc]<|"

~lolololol=lol=l=]c]o]®

....-.o..-o--'ﬁ

—lololol~]<|o]l~]~]lc

Appesred as t4th sentancs to be transiated

-§

mmmommmmmmmwwmmm&

the first prize- for the violin contast! at thet times is/ | think five dollurs

ot the violin contest the prize money for having been number one-*

mmw«mmmmmnmmw

the prize for coming TSt in the pieno contest~U/

first prize in 8 violin contest-*

& vioin st the violin contest~ ¥ you are Twst | The firet prizes/

the first prize of the violin contestl/

the for the first in the violin concert®

the MWUHNMW

vy Py Y SN S By PR 1 ) £ )

e elo] o] =]=]=]=|=}"

Y 55 Y 4 =N Iy Y Y Y Y % ]

-‘——OOO-‘——OOg -‘0000-‘0-‘-‘00]?

......ogo.....-aoo

the prize money or the prize of becoming the champion or winnin the prize money of becoming
the champion of the violin contest-t*

Appeared ss 17th sentence to be transiated

-

Response
the from not at 3l last night*

Since yestardey | 't get any sioep e~ 55 Ty eyes o botheringl/

not being abie to tired not being ebis to at all since

_*-___m_
mm:.u_-lmu-nm yestarduy | couldn’'t sivep at ait*

no sisep~ yestardey 30

QOOO—O

tirednees from not .btn at all since

from yesterdey | didw't sieep st sil~ 00 | was tired? /

-mmmmnu!w from yestardey/

because | wasn't sbie to sieep the from being exheusted from not being b to sieep the night before

mmmmu_uﬂn-m:mummn-ym

the fatigus of not getting enough seep st of yestardey”

nj s s ]ef e ]e]O]

w]wlel=lol=lo]=lclo]-=|"

f=]-l=[-]=lcl=]lclo]-I"

ot fet ot f e

GRS Appeared a8 34th sentence to be transisted
JSLe

i

(3] mmmmmmmmmMM'

-

€2 o win- the chess ¢ /

B uwmmmmmmmm'

tice thet would ist you win chess g

a- mh‘umu-mmmwv/
P ice which will allow a allow g & chess gams without fail*

€7 0 ensure ~to win the chess g p e

E8 ~ichess/

€9 the practice you need to do to win in chese®

£10 practice for d : pag of chess*

[E11  [the lice of being the prectice the practice of chess without fallure--*

Z|-{-]o]l=]<]<l-l-lo|-]”

wfjlelolol=l=]=]=]o}=

wlelwlolol-l=l<l=lo]l-]"

........oo-.o-.-g..lg ...-....o..oooo_g’

-.d-‘°°-.°-.-.°-n°
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Appeared ss 11th sentence to be transisted Criterie
LS Responee A 8 C D |score
Jfrom night until moming~sieep from night until moming, to be sbie to sieepisomathing sbout/ olojojol o
from-~ from o} ol of o 0
from~night to moring sieepwaliing!/ ololo[o] o
Mnm,w*.mm from night to moming® i1 ] 1 A O
~taking & wolk after] weking up/after lest night 1{ololol o
m-&mmmmumw 1111 11 1
/ 010101 0 0
[iest right & moming _sieepl/ ofofol ol o
~from the night to dey ithey sisep walkers/ 0} o] o g{ 0
~i/ 0] 0] 0] O 0
the waik, -1/ 1oloj o] o
Appesred ss 23rd sentencs to be transiated Criteris
— — B - — L‘ 8_C D |Score]
e DreaKTEst Walt from the tme | wake up-without Preparnng breskfest, it isIOK not to prepere o111 0
breakfast/ from
E2 from aftar we fastl/ 1101 11 1 0
€3 from noi ~it's OK not to dofor to prepare/ 0] 0] 0] O 0
£4 breskfast that | don't reslly heve to prepere right after | get up® 1 1] 1
ES leMDMNbMMQNWl 1] 0] 11 O 0
E6 the breakfast which | don’'t have to prepare~after getting up* LRIRIR] 1
€7 from the time | weke fup / some 0} 0 %0 [
E8 ~after do not 8 good breskfsst/ 110} 1] 0 [
E9 breakfast thet you don’t have to prepare right aftar you weke up® 1} 11 11 Y 1
E10 reskfest thet doss not need once wake up* NEIEIN] 1
E13 ~the breskfast that doesn’'t have to be after! ng up/ 111111t 1
Appeared ss 315t sentance to be transiated Criteria
JSL8 Responss A 8 C D |Score
| the separation~ 3o since long time sgo ! the preperations/ 1 o[ o] o 0
before~l/ ofojol o] o
mmmmmmmmmwnummm- 11 0] 1] O []
the separation for which | have bean planning since a long time 8go*® 1111 W1 1
E5___]-eeperation theithe seperation of separated long tima ago/ lololol o
£6 mmmmummwm LI RIRI ] ]
E7 ~from before! since from before/ olofolof o
8 7 ololoj of of
£9___[the separution thet heve | prapered o wey bafors- 1 K1 ) ]
mmtmmmm.mm' 111111 1 1
E1? w-mmmmomm' 1111 11 1 1
Appesred ss 27th sentence to be transisted Criteria
JSL8 Responss A B C D [Score
€1 the-~in the movie where you can understand the plot withinithe first five minutes® MRIRIR) 1
E2 ~five minutes st the Deginning of the movie/ 110{ {1 O 0
E3 8 Movie we understand the plot within the first five minutes® 111 1] 1 1
E4 movies where can myogmmmnunm IR |
£S5 the first five minutes of the piot in the movis~was understood very fis understood/ 110111 0 0
E6 & movie where the plot can be understood in the first five minutes® 11111 1
E7 flsst five minutas~ the movie ! / 110{ 01 0 [*]
E8 +~mmmtmmmw¢mmm 111 1 1
E9 the movie thet | don't understand the piot for the first five minutes®
E10 Movies where you figure out the piot in the first five minutes®
EN the film where by the piot is understood in the first five minutes®
Appesred ss 37th sentence to bs transisted Criteria
Response A 8 C D |Score
pure whits shirt that got diacken in the lsundry® 1fof 1] 1 0
1jojojo] o
doing the faundry of & white pure whits shirt that becams bieck-* 111f 111 1
that makes a perfectly whits shirt biack® URIRIR] 1
MMMWM&M&MM 11 0f Of O 0
gis compietely white shirt thet /has twrn black 1] 1] 11 1 1
a completely white shirt- bacams black! in s washv/ 1101 11 1 ()
~washing thet makes pure whits! |shirts black becoms bisck/ 1111t 1
-mgmm-mmum 0] 0] 0f o (]
E10 that turms pure whits shirts bisck® 1 61 11 ]
EN) the laundry where my white shirt- had become black® M) o
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Appeared as 15t sentance to be transisted

-f

Response
music that has been used to comfort, hurt peopie’s heerts—music thet has been used to comfort
hust peopie’'s hearts/

-

-l
Y (]

-

0

masic tat comforts the hearts of psopis who are hurt*

music that can sooth the soles of injured psopie or wounded peopie*

[did not finish resding the stimuhs]

music which sooth the hurt heert of people*

~the person! Person's heert to be/

ot

v

that comforts a person with a scar in their hearty®

the music of or the music that sooths the heerts of injured people®

the music that comforts hearts of pecple thet are hurt®

-t |t |t O[O = O j=]=]O

wlalslolo]~iCl=l-]0

wlel=lolol=lo]l=l<lo
o g o (=) =) &= (=1 £ £ [=]

Appesred ss 36th sentence to be transisted

Response
{besutiful oh, in & besutiful glass box the um the doll came~ from Canads, yesh, the doll, the Canadien! 30
the doll that's in the besutiful gless/ box

-

-

inside the boxithe doll that was put inside the gisss/box

the doll in the doll inside of the pretty giass box®

the doll thet's in the pretty gisss box®

Mhammﬂu&nhmh-mnum-mw

the doll which was ineide the box*

beautiful glass box IR which~ there is 8 doll/

~finside the pretty gises box the dolt/

the besutiful doll inside the glass box®

the dofl that pretty dofl that are in s gisss box*

the doll that is inserted into of placed in the besutiful gless box*

- l=lo]e]=]=]=]—]~

Appeared as 15th sentance to be transiatad

o

Response
the gym the training place, where~thers were monsy no matzer how much moneyidonated to dojo,
the the

-

'when donating ~for the

m—wmmmmmnwr

[the dojo that { donated s bunch or Money of S0Me Money to*

[the dojo 1the dojo which donated money or not how much/

mumn.mmumm-mocm-

=0 mutter how much imoney /

ol-=]=]=l=lo

ol-lol=iolo og' —|]=]olol=]=]=]=]—- —g w|-={<lolo]l=]lo]=~]l=|lO —Ig‘

~how much money is idonated to the training place/
the

dojo that you rent money to, donated money to*

i/

~V

olol=l=lo]l-=]~l-l=]—-

= =3 B3

olol=l-jo]-]-=}-=]~=]|-

(=3 (=) B 1 1=3 G (5 ad (=] Gl

2

(=] (=)

Appesred as 18th sentence to be transisted

»
L]
(2]

i

Response —
~the face that is not wearing any meks thet is sireadyhad make up taken off face with no meke up on it/

face commetics to the face-t/

8 face —whete make-up heswly sppliedicosmatics heawly spplied/*

faces iald on with cosmetics®

mmmum!mw

8 facs which a fece which hes thickly ~*

Ul cCOmanetics on your- face face that has cosmetics on ity

I Y Y Y N P Y

face with cosmatics applied®

the face thet has very thick make-up®

Iy Y Y Y e By P I S B

PAER B EN I T I R B I B

]

Appesred as 30th sentence to be transiated

»

(2]
(=]

fatponee
hmmmmmmmmanWMymm-mmm

-

-

ons or smmﬂuml’g'

the research | kept doing alons since five yesrs ago another word for five

mmmmmmmmmmm

the research which | have continued for five

mmmmmmn\-ymmbymmu

NMMIMMWMMyM'

mmmmmmmmmm alons for the last five yesrs®

the resesrch which | have continued. the ressarch that is continuad by oneseif from five years ago*®

w]e]l]=lol=l=]=]=lo

w]=]e]olol-lol-]l=lo

et et [t JO ] 2 |2 | 1O

efafae]=]ol=]=]=]=]o

bt b I3 (=Y (-3 B (=) Gd Rt (=) ogl -o-.....---—o—l?
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BRE Appesred as 6th sentsnce to be twrwiated Critoria
L. Response A 8 C D {score
because it wes cheep during student days ecause it wes chesp during my student deys the trains thet | used~* 1fof1] 0
m:mm-mmw 1jof 1] ¢ 0
the train | oftsn used when | wes a student because it wes cheap® 131111 1
the train thet | used s lot because it wes cheap when | was 8 student® NEE K] 1
amamgmmnmmww 110111 1 0
the traing which | used which ! used in my student deys because they were inexpensive~* 1j111] 1 1
~students ! / 0] 0] 0] O [s)
the train thet | used often-~ because when | was students it wes chesp!/ i K] 1] 1
mmm!gmmunmmywmm- 1] 1 1 1
€10 the train thet students used often because it was vary cheap or student deys~ the train thet often used 11 [] 1
when | wes & student/ 1§ 1]t 1 1

[ill Appesred as 12th sentancs to be transisted Criterie
Response A 8 C D |Score
successtulcity whers there are peopie are rich andieven poor/ 11 1] 1] o )
~the rich and the poor! both the rich and the poor succeed/ 0] 01 0] O [}]
cities where both rich and the poor succeed~* 11119 1
® city where the rich and the poor succeed® 11111 1]
~wesithy pecple sisoisuccesd in the city/ 1]0] 1] ¢ [+)
8 city where either the rich or the poor could succeed or Can succesd® 11 1
To succesd to succeed in the city/ 1ol 0
@ city where both rich and poor succeedt/ (RIRIR] )
won't find a city where everyons succeeds® 1111111 1
citios where both the rich and the poor succeed” 1] 11} 1 1
cities where both poor and rich succeed*® IRIRIN) b

[T Appeared s 28th sentencs to be transiated [cnum
_Nesponse A_8 C D |scors
the bride and bridegroom coming out from the church, o the bride and bridegroom coming our from the church® 1 0{ 111 [+]
-mmmmmmeu-mlmm 110111 1 [*]
the church where the bride and groom coms out of* 11 111] 1 1
the church into which, the church from which- the bride and the groom emerged” KR 1
mmummmmmummm [ RIN 0
Tmmmmmmnm“mMMMum—' 1111 1
FHRERHE 0
~the bride and the groomi depart and coms to the church/ 1] 0} 1t O [+]
the church where the brids and the bridegroom came out® 1] 1] 1( ¢ 1
mcmmmmummmw 111 1] 1 1
the church where the bride end the bridegroom came out® U RIRIN] 1

[ ] Appeared as 40th sentence to be transisted Crttaria
e Response L‘ 8 _C D Score)
3] the reporter snd the patrol car~ going towerd the hospitsl® 1ol 1] 0
E2 ~with the cartwith the /8 towerd the 1ol if 1 0
E3—[Ow hospital- facing towerd the reportertand the patrol car/ 1ol "o
E4 | the hospital the hospital toward which the reporter snd the police cars were hesded® 0§ K K
£S 110{0{ O [+]
E6 _ﬂuwmmmwmmmmmm 1 1] 1
(24 1 with the car went towerd the of 11 1 [+]
E8 car towerd o] 1 ]
£9 the O which the and the CI'S wWere to* 1 1
€10 juhe Mospital Ut the rwports s the pelro) co S7hve 21 of o
£l the hospital the haspitsl where the reporters and the patrol cars are heeding towards are going towards~* 1 1

RR10  Appeared as 21st sentence to be transiated Criteria
5L —_— _Response A_8 C D |Score
€1 Tthe squere that | Used tO SESS UWOUGR SVary GBy When | was SmaR® 1] 1] |l [
E2 | / OIOIO [} ()
€3 0 thet when | was smad every dey* _ 1 I 11 )
E4 the square thet | went through or passed everydey when | was & kid® 11111 1
ES___ [-ipasswey bullding the square everydey/ olofof o
E6____|the square | took everyduy o & chid® ilol o
£7 looks ke |74 0} 0] 0] O 0
€8 ~the ] when | was young/ 1] 1] 1] []
£9 when | wes really srmall the fleld thet | 1111 1] 1 )]
E10 the the square that | passed skmost every dey neer during my childhood times® MIf1) ¢ 1
€31 the square whers | pasee by everydey when | was young the squre | psesed by simost everydsy when i wes littie® 1K 1
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Appendix 8. Correct Translation According to Strategies

slati ing to Strat

Strategy 1
Relation
Unspecified

The opinion that if you are woman you should be in the house
The opinion that if you are woman you nced to stay in the nouse
The opinion that women has to stay in the house

Opinion that if you are women you should stay in the home

The logic that the more you hurry the later you get

The logic you only hurry as much as you need to hurry

The desire to see inside the room

My desire to see the inside of the room no matter what

My wish to see inside the room at any cost

The urge to see inside the room (*used twice™)

The desire to absolutely see the inside of the room no matter what

Endurance to keep on reading the same thing

Endurance to keep reading the same work of literature

The patience to keep reading the same piece

The petition to increase the playground that kids are playing
Petition to increase the number of playground for children
The petition to increase the number of children’s playground
The decision to rebuild the library (“used nine times™)

The decision of rebuilding the library

Phone call winning tennis match
The patience reading the same thing
To endure reading of the same work

Strategy 2
Apposition

Phone call saying that someone won a final tennis match

The telephone call saying that someone won the tennis match

The phone cal! alerting the victory that they had in tennis

Questions asking if the Christmas presents are there

An opinion expressing that woman must be in the house

A petition worrying to increase the number of the playgrounds for Kids
The petition requesting the increase in the playgrounds for children
The petition calling for increasing children’s playground

A phone call regarding winning the tennis finals
Advertisement regarding second hand piano for sale

Phone call which tells about winning the tennis final

Adventisement that say that they are selling old pianos

The advertisement that says there are second hand pianos for sale

The question which asks if there are Christmas presents

The opinion which says that if you are a woman you should be in the house
Logic that says to be late or hurry

Reasoning which says that the more you hurry the more you are late

Logic that says the more you hurry the more later you become

A question as to whether there are Christmas presents
A phone call 10 the effect that someone won the tennis final
Advertisement with regard (o the sale of used piano

Strategy 3
Relative

An advertisement which sells second hand piano
Advertisement that sell second hand pianos
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Clause

The memory that | have about playing naked in the snow

Strategy 4 -
Wh Adverb
Strategy 5 The phone call of winning the tennis championship
Preposition/ Question of whether or not there were Christmas presents
Prepositional The question of asking whether there are Christmas presents
Phrase The opinion of if being a woman one should stay home
The desire of one way of another seeing the inside the room
The wish of no matter ho much you want to see the room
Memories of playing naked on the snow
My memory of playing naked on the snow
Memories of playing in the snow
The memory of playing on top of the snow naked
The memory of playing naked in the snow
The memories of playing on top of the snow naked
The memories of playing in the snow naked
The memories of playing naked on the snow
The logic of being late no matter how much you hurry
The logic of the more you rush you will become late
The patience for reading bad writing
The advertisement for selling second hand pianos
The advertisement for selling a used piano
The phone call about winning the tennis final
The advertisement about selling the piano
Questions about there are going to be Christmas presents or not
Questions about what if there are Christmas presents
Questions about whether there are Christmas presents
Strategy 6 -
Prepositional
Head
t o rdi t
Strategy 1 The reason I didn’t come to the piano lessons
Relation The side grandfather reading the newspaper
Unspecified The noise that the bus passing down the main street
(The) study or hard work to become a useful member of society
Study to become a useful member of society
Studying to become a useful member of society
Strategy 2 -
Apposition
Strategy 3 A study which will allow one to become a member and is useful in society
Relative
Clause
Strategy 4 The reason why [ didn’t go to the piano lessons (“used twice™)
Wh Adverb The reason why [ didn’t go to my piano lesson (“used twice™)

The reason why [ don’t go to the piano lesson
The reason why [ didn’t go to the piano lesson

The side where the grandfather was reading the magazine
The area where elementary students were gathered noisily
The area where noisy elementary school children are gathered
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Somewhere the elementary students gathered noisily

The sound when the buses pass the main street

Strategy 5
Preposition/
Prepositional

The result of eating too much at the restaurant yesterday

The result of overealing at the restaurunt yesterday

The results of eating too much yesterday in a restaurant

The result of overeating yesterday in a restaurant

The results of eating too much at the restaurant yesterday (“used twice™)
The result of yesterday's restaurant overeating

The reason of not going to the piano lesson

The side of old men who are reading magazines

The sound of the bus going through the main street

The sound of buses passing on the main audry

The sound of the bus passing the main street

The noisc of the bus passing through main strect

The noise of the bus passing through the main street

The moming of having stayed in Kyoto after a long time

The moming of having stayed in Tokyo ovemight after a long time

The rcason for not going to piano lcssons

The reason for not going to the piano lesson

The reason for not going to the piano lesson

Study for becoming a useful member of the society

The sound from the buses that are on the main street

Strategy 6
Prepositional
Head

Just the moment before the plane left for Asia
Just a moment before the plane to Asia took off

The moment prior to the plane departing for Asia

The moment prior to the plane’s departure for Asia

The space between the two white cars racing

Somewhere around the noisy elementary school kids are gathering
Somewhere around where elementary students noisily gathered
Somethere around with the elementary students are gathered

The buckside of the building that was built

Backside of the big built building

As a result of the fact that | ate too much at the restaurant yesterday
Due to the fact I overate at yesterday’s restaurant

By a side of old men who are reading magazines

To the side of the old guy who is reading the magazine

The study of becoming a useful member of the society

Before the plane to Asia took off

Before I left for Asia

Between the two white cars that are running

In between the two cars that were running

Beside the elderly man who was reading a magazine

Beside old guy reading a magazine

Around the place where a bunch of elementary students are gathering
Around the place where the elementary school students are having fun
Behind where the big building was built

Behind the big building that was just built

On the backside of the big building built
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Right before the airplane departed for Asia
Right before the plane going to Asia took off
More prior to the plane’s departure for Asia
Just before the departure of the plane in Asia

8C.C Translation for RR According to Stratesi

Strategy 1
Relation
Unspecified

Strategy 2
Apposition

Strategy 3
Relative
Clause

Music that has been used to comfort hurt people’s hearts

Music that comforts the hearts of people who are hurt

Music that can sooth the soled of injured people

Music which sooth the hurt heart of people

Song that comforts a person with a scar in their hearts

The music that sooth the hearts of injured people

He music that comforts hearts of peopie that are hurt

The doll that’s in the beautiful glass box

The doll that was put inside the glass box

The doll that’s in the pretty glass box

The doll which is put in a glass box

The doll which was inside the pretty glass box

Pretty dol! that are in a glass box

The doll that is inserted into or place in the beautiful glass box

The beautiful doll inside the glass box*

The doll inside of the pretty glass box*

The dojo that I donated some money to

The dojo that you donated money to

The training place to which [ donated a sum of money**

The face that is not wearing any make

The face which is made up with make-up

A face which has make-up applied thickly

Face that has cosmetics on it

The face that has very thick make-up

A face applied with make-up*

Face plastered with make-up*

Faces thickly laid on with cosmetics®*

The research that’s being continuing by one person

The research I kept doing alone since five years ago

The research which [ have continued for five years by myself

The research that [ have done myself for five years

The research that the person has been doing along for last five years
The research that is continued by oneself from five years ago

The train [ often used when I was a student because it was cheap
The train that I used a lot because it was cheap when | was a student
The trains which I used in my student days because they were inexpensive
The train that I used often because when [ was a student it was cheap
The train that you used because it was cheap during your students vears
The train that students used often because it was very cheap

The train that [ used often because it was cheap when [ was a student
The church from which the bride and the groom emerged**

The church from which the bride the groom come out**

The hospital toward which the reporter and the police cars were headed**
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The hospital to which the reporters and the patrol cars were headed**
The hospital to which the reporters and the police cars were going to**
The square I used to pass through every day when [ was small

The square that when [ was small passed ghrough every day

The square that [ went through or passed everyday when | was a kid
The square | passed everyday when [ was young

The field that I always passed everyday

The square that | passed almost every day during my childhood times

Strategy 4 A face where make-up heavily applied

Wh Adverb Cities where both rich and the poor succeed

A city where the rich and the poor succeed

A city where cither the rich or the poor could succeed

A city where both rich and poor succeed

A city where everyone succeeds

Citics where both the rich and the poor succeed

Cities where both poor and rich succeed

The church where the bride and the bridegroom came out of

The church where the bride and the bridegroom came out (“used three times™)
The hospital where the reporters and the patrol cars are heading towards
The squarc wherce | pass by cvery day when [ was young

Strategy 5 Face with cosmetics applied
Preposition/
Prepositional
Phrase

Strategy 6 -
Prepositional
Head

Note. *These two responses were understood as reduced refatives. **'The preposition ‘to’ introduces
relative clause in this reponse. Because ‘to’ is a part of the verb phrase in the modifying clause, this
reponse wis undersiouxd as x relative daoes,

8D, C Translation for GR According to Stratesi

Strategy 1 Practicing to definitely win in the chess game
Relation
Unspecified

Strategy 2 -
Apposition

Strategy 3 Education that does not make you happy

Relative Education that causes you not to notice suffering

Clause The study that makes me unhappy even half my nose in
Exercises that make your everyday meal taste good

Exercise which makes everyday meals more tasty

Exercise that makes meal more delicious every day

Practice that would let you win every chess game

A practice which will allow winning a chess game without fail
The practice you need to do to win in chess

A leasurely walk that will let you sleep from night to morning
The walk which allow sleeping from night to moming
Breakfast that [ don't really have to prepare right after I get up
The breakfast which [ don’t have to prepare after getting up
Breakfast that you don’t have to prepare right after you wake up
The breakfast that doesn’t have to be prepared after waking up
Brcakfast that docs not nced preparation once you wakcup

The separation for which I have been planning since a long time ago*
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The parting which | have been preparing for sometime

The separation that have | prepared from way before

The breakup that I have been preparing for a long time

Departing which was prepared all along from before since while ago
A movie we understand the plot within the first five minutes

The movie that [ don’t understand the plot for the first five minutes
Laundry that makes a perfectly white shirt go biack

Washing that makes pure white T-shirt become black

Laundry process that tums pure white shirts black

Washing a completely white shirt that has turn black**

Strategy 4
Wh Adverb

The movie where you can understand the plot within the first five minutes
Movies where you can get the plots within the first five minutes

A movie where the plot can be understood in the first five minutes

The movie where I could understand the plot in five minutes

Movic where you figure out the plot in the first five minutcs

The film where by the plot is understood in the first five minutes

The laundry where my white shirt had become black

Strategy S
Preposition/
Prepositional

Exercise of making everyday meal tasty

The prize of becoming the champion

The fatigue of not getting enough sleep at all yesterday
The practice of winning chess without failure

A laundry of a pure white shirt that became black

The prize money for having been number one

The prize for being tirst place at the violin contest

The prize for coming first in the piano contest

The prize money for getting the first in the violin contest
The prize for taking the first place in the violin contest
Practice for definitely winning a game of chess

The fatigue from not sleeping at all last night

Tiredness from not being able to sleep at all since yesterday
Tiredness from not sleeping at all from yesterday

Being exhausted from not being able to sleep the night before
The exhaustion from not sleeping at all yesterday

The practice in order to definitely win the chess game

Strategy 6
Prepositional
Head

Note. *'The preposition ‘to’ introduces relative clause in this reponse. Because ‘for’ is a part of the verb
phrase in the modifying clause, this reponse was understood as a relative clause. **The head ‘washing’
and the modifier ‘a completely white shirt that has turn black® are not related by relative clause in this case.
However, ‘a completely shite shirt’ and ‘washing’ are related via grammatical relation, which is a
characteristics of the relation between the head noun and the modifying clause in English relative clause;
therefore, this repoase was classified as a case of relative clause.
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A Case marker that the -

Appendix 9. Correct Translation for Each Item

head noun carries in
relation with the
clausal predicate®
(thematic role)
Argument Relative/
Adjunct PP
Relative**

‘music’ GA (agent) Stimulus: [comforts hurt person’s mind] music

ongaku Argument Relative Responses:
Mousic that has been used to comfort hurt people’s hearts
Music that comforts the hearts of people who are hurt
Music that can sooth the soles of injured people
Music which sooth the hurt heart of people
Song that comforts a person with a scar in their hearts
Thc music that sooth the hearts of injurcd peoplc
He music that comforts hearts of people that are hurt

‘doll’ GA (theme of Stimulus: [exists in pretty glass box] doll

ningyoo existence) Responses:

Argument Relative The doll that’s in the beautiful glass box

The doll that was put inside the glass box
The doll that’s in the pretty glass box
The doll which is put in a glass box
The doll which was inside the pretty glass box
Pretty doll that are in a glass box
The doll that is inserted into or place in the beautiful glass box
The beautiful doll inside the glass box
The doll_inside of the pretty glass box

‘exercise NI (recipient) Stimulus: [(I) donated some money] exercise hall

hall’ Argument Relative Responses:

doojoo The dojo that [ donated some money to
The training place to which [ donated a sum of money
The dojo that you donated money to

‘face’ NI (benefactive) Stimulus: [cosmetics is thickly applied] face

kao Argument Relative Responses:

The face that is not wearing any make
The face which is made up with make-up
A face which has make-up applied thickly
Face that has cosmetics on it

The face that has very thick make-up

A face where make-up heavily applied

A face applied with make-up

Face plastered with make-up

Faces thickly laid on with cosmetics

Face with cosmetics applied
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kenkyuu

O (object of activity)
Argument Relative

Stimulus: [since five years ago (I) have continued alone} research
Responses:

The research that’s being continuing by one person

The research ! kept doing alone since five years ago

The research which I have continued for five years by myself
The research that [ have done myself for five years

The research that the person has been doing along for last five
years

The research that is continued by oneself from five years ago

13 min .
densha

O (patient)
Argument Relative

Stimulus: [during student days (I) often used because it was cheap]
trin

Responses:

The train I often used when | was a student because it was cheap
The train that | used a lot because it was cheap when [ was a
student

The trains which | used in my student days because they were
inexpensive

The train that I used often because when [ was a student it was
cheap

The train that you uscd becausc it was cheap during your students
years

The train that students used often because it was very cheap
The train that I used often because it was cheap when | was a
student

‘city A ]
toshi

DE (location of
action)
Adjunct PP Relative

Stimulus: [both the rich and the poor succeed] city
Responses:

Cities where both rich and the poor succeed

A city where the rich and the poor succeed

A city where cither the rich or the poor could succeed
A city where both rich and poor succeed

A city where everyone succeeds

Cities where both the rich and the poor succeed
Cities where both poor and rich succeed

‘church’
kyookai

KARA (source)
Adjunct PP Relative

Stimulus: [the bride and the groom came out] church
Responses:

The church where the bride and the bridegroom came out of
The church where the bride and the bridegroom came out (“used
three times™)

The church from which the bride and the groom emerged

The church from which the bride the groom come out

lhmpi'a! ’
byooin

E (direction)
Adjunct PP Relative

Stimulus: [the reporter and the patrol car headed toward] hospital
Responses:

The hospital toward which the reporter and the police cars were
headed

The hospital 1o which the reporters and the patrol cars were headed
The hospital to which the reporters and the police cars were going
o

The hospital where the reporters and the patrol cars are heading
towards
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‘square’ O (path) Stimulus: [(I) passed every day when young} square

hiroba Adjunct PP Relative Responses:

The square I used to pass through every day when | was small
The square that when | was small passed through every day

The square that [ went through or passed everyday when [ was a
kid

The square | passed everyday when I was young

The field that I always passed everyday

The square that | passed almost every day during my childhood
times

The square where I pass by every day when [ was young

Note, The pair of square brackets indicates the location of the modifying clause. The underline marks the
head noun. The pair of parentheses indicates the element that was not overtly expressed in the simuli. The
obvious non linguistic element such as ‘vh’ and ‘um’ and repetition and rephrasing in the responses are
eliminated here. The complete wrillen transcript of Lhe stimuli including incorrect reponses is in Appendix
7. *The classification of the head noun is based on Matsumoto (1997). **The distinction of Argument
Relative/ Adjunct PP Relative is based on Yamashita (1995).

arggment structures The ﬁrst case is where ‘music’ was the head noun of the RR (Music
that has been used to comfort hurt people’s hearts). In the stimuli ‘the music that
comforts the hurt person’s mind’, the original structure was ‘comfort (music, hurt
person’s mind).” This predicate- argument structure was changed with a new verb ‘use’
as ‘music that has been used to comfort hurt people’s hearts’ where a new verb ‘use’ was
employed and which took ‘music’ as direct object.

The second case is where ‘train’ was the head noun of the RR (The train that
students used often because it was very cheap). The original structure ‘use ((I), train),’
in which ‘I’ was not explicit, was changed to ‘use (students, train),’ in which the
originally missing subject was recovered by the most plausible expression ‘students’
yielding ‘the train that students used often because it was very cheap.’ In this case, the
structure is not quite changed; only the lexical item was changed.

K g : JCLUI ¢ Al
Head Noun Semanucs of Head Stimuli and Responses
Noun*
‘phone call’ | Communication Stimulus: [saying®** (someone) won the tennis finals] phone call
denwa Responses:
Phone call saying that someone won a final tennis match
The telephone call saying that someone won the tennis match
Phone call which tells about winning the tennis final
A phone call to the effect that someone won the tennis final
The phone call about winning the tennis final
Phone call winning tennis match
The phonc call of winning the tcnnis championship
The phone call alerting the victory that they had in tennis
A phone call regarding winning the tennis finals
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‘advertisem
ent’
kookoku

Communication

Stimulus: [saying (someone) is selling the second hand piano}
Vv

Responses:

Advertisement that say that they are selling old pianos

The advertisement that says there are second hand pianos for sale

An advertisement which sells second hand piano

Advertisement that sell second hand pianos

The advertisement for selling second hand pianos

The advertisement for selling a used piano

The advertisement about selling the piano

Advertisement regarding second hand piano for sale

Advertisement with regard to the sale of used piano

‘question’
shitumon

Communication

Stimulus: [saying there are Christmas presents] question
Responses:

Qucstions about there arc going to be Christmas prescnts or not
Questions about what if there are Christmas presents

Questions about whether there are Christmas presents

The question which asks if there are Christmas presents
Questions asking if the Christmas presents are there

Qucstion of whether or not there were Christmas presents

The question of asking whether there are Christmas presents

A question as to whether there are Christmas presents

‘opinion’
iken

Communication

Stimulus: [saying if (you are)women, (you)should stay home}
-

Responses:

The opinion that if you are woman you should be in the house

The opinion that if you are woman you need to stay in the nouse

The opinion that women has to stay in the house

Opinion that if you are women you should siay in the home

The opinion which says that if you are a woman you should be in

the house

An opinion expressing that woman must be in the house

The opinion of if being a woman one should stay home

‘wish’

yokubou

Thought and feeling

Stitpulus: [saying (I) want to see inside the room no matter what]

Responses:

The desire to see inside the room

My desire to see the inside of the room no matter what

My wish to see inside the room at any cost

The urge W see inside the room (“used twice™)

The desire to absolutely see the inside of the room no matter what
The desire of one way of another seeing the inside the room

The wish of no matter ho much you want to see the room

‘endurance’
gaman

Thought and feeling

Stimulus: [(you) keep reading the same work even reluctantly]
endurance

Responses:

Endurance to keep on reading the same thing
Endurance to keep reading the same work of literature
The patience to keep reading the same piece

The patience reading the same thing

To endure reading of the same work

The patience for reading bad writing
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‘memory Other contcnt taking Stimuius: [(I) played naked on the snow]memory
omoide noun Responses:

Memories of playing naked on the snow

My memory of playing naked on the snow
Memories of playing in the snow

The memory of playing on top of the snow naked
The memory of playing naked in the snow

The memories of playing on top of the snow naked
The memories of playing in the snow naked

The memories of playing naked on the snow

The memory that I have about playing naked in the snow

‘plea’ Other content taking | Stimulus: [saying (we) should increase the number of children’s
utlae noun playgrounds]plea
Responses:

The petition to incrcasc the playground that kids arc playing
Petition to increase the number of playground for children

The petition to increase the number of children’s playground

A petition worrying to increase the number of the playgrounds for
kids

The petition requesting the increase in the playgrounds for children
The petition calling for increasing children’s playground

‘logic’ Other content taking Stimulus: {saying the more you hurry the more you are late] logic
rikutsu noun Responses:
Logic that says to be late or hurry
Reasoning which says that the more you hurry the more you are
late

Logic that says the more you hurry the more later you become
The logic that the more you hurry the later you get

The logic you only hurry as much as you need to hurry

The logic of being late no matter how much you hurry

The logic of the more you rush you will become late

‘decision’ Other content taking | Stimulius: {saying (we) are doing the rebuilding of the library|
kettei noun decision

Responses:

The decision to rebuild the library (“used nine times™)

The decision of rebuilding the library

Note: The pair of square brackets indicates the location of the modifying clause. The head noun is
underlined. The pair of parentheses indicates the element that was not overtly expressed in the stimuli.
Obvious non linguistic elemenst such as ‘uh’ and ‘um’ and repetition and rephrasing in the responses were
eliminated. The complete written transcript of the stimuli including incotrect reponses is in Appendix 7.
*The classification of the head noun is based on Matsumoto (1997). **'saying’ refers to /o-yuu (quotative
marker- say) in Japanese.

W The first two (An sdvertlsement whlch sells second hand piano,
Advertisement that sell second hand pianos) were associated with the material with
‘advertisement’ as the head noun. The original structure was ‘sell ((someone), second
hand piano),” where ‘someone’ was not explicit and ‘advertisement’ was not included in
the proposition with ‘sell’ as a predicate. In the two output, this predicate structure was
changed to ‘sell (advertisement, second hand piano).” The original head noun ‘an
advertisement’ was used also as a head noun of the relative clause, and the head noun
was the subject of the verb ‘sell’ which took ‘second hand piano’ as a direct object,
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yielding ‘an advertisement which sells second hand piano, advertisement that sell second
hand pianos.’

The third case (The memory that I have about playing naked in the snow) was
associated with the stimuli with ‘memory’ as the head noun. The original predicate-
argument structure was ‘play ((I), snow),” where ‘I’ was missing and the head noun
‘memory’ was not included. In the output, this structure was changed to ‘have (I,
memory)’ as in ‘the memory that I have about playing naked in the snow.” The head
noun ‘memory’ was used as a direct object of the new verb ‘have.’

ghgge in the gnﬂnal Predlcate-Argment §tructures gln bald face)

Head Noun Semantics of Head Stimuli and Responses

Noun*
‘result’ Relatonal head noun | Stimulus: [(I) overute yesterday at the restaurant| result
kekka Responses:

The result of eating too much at the restaurant yesterday

The result of overeating at the restaurant yesterday

The results of eating too much yesterday in a restaurant

The result of overeating yesterday in a restaurant

The results of eating too much at the restaurant yesterday (*used
twice™)

As a result of the fact that | ate too much at the restaurant
yesterday

Due to the tact [ overate at yesterday's restaurant

The result of yesterday’s restaurant overeating

‘reason Relational head noun | Stimulus: [(I) did not go to the piano lessons] reason

riyuu Responses:

The reason why I didn’t go to the piano lessons (“used twice™)
The reason why | didn’t go to my piano lesson (*used twice™)
The reason why I don’t go to the piano lesson

The reason why [ didn’t go to the piano lesson

The reason for not going to piano lessons

The reason for not going to the piano lesson

The reason for not going to the piano lesson

The reason of not going to the piano lesson

The reason I didn’t come to the piano lessons

‘the Relational head noun | Stimulus: [the airplane bound to Asia left] the moment before
moment Responses:

betore’ Betore the plane to Asia took off’

chokuzen Before I left for Asia

Right before the airplanc departed for Asia

Right before the plane going to Asia ook off

Just the moment before the plane left for Asia

Just a moment before the plane to Asia took off
The moment prior to the plane departing for Asia
More prior to the plane’s departure for Asia

Just before the departure of the plane in Asia

The moment prior to the plane’s departure for Asia

‘the space Relational head noun | Stimulus: {two white cars were running] the space between
between’ Responses:

aida Between the two white cars that are running

The space between the two white cars racing

In between the two cars that were running
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‘the space
next o’
yoko

Relational head noun

Stimulus: {the old man was reading the magazine] the space next

o

Responses:

Beside the ciderly man who was reading a magazine
Beside old guy reading a magazine

By a side of old men who are reading magazines

To the side of the old guy who is reading the magazine
The side grandfather reading the newspaper

The side of old men who are reading magazines

The side where the grandfather was reading the magazine

‘the space
around’
atari

Relational head noun

Stimulus: [the elementary students were noisily gathering] the
space around

Responses:

Around the place where a bunch of elementary students are
gathering

Around the place where the elementary school students are having
fun

Somewhere around the noisy elementary school kids are gathering
Somewhere around where elementary students noisily gathered
The arca where clementary students werce gathered noisily

The area where noisy elementary school children are gathered
Somewhere around with the elementary students are gathered
Somewhere the elementary students gathered noisily

‘the space
behind’
urabawa

Relational head noun

Stimulus: [the big building was built] the space behind
Responses:

Behind where the big building was built

Behind the big building that was just built

On the backside of the big building built

The backside of the building that was built

Backside of the big built building _

olo

Perception head noun

Stimulus: [the big bus were passing the main road] sound
Responses:

The sound of the bus going through the main street

The sound of buses passing on the main audry

The sound of the bus passing the main street

The noise of the bus passing through main street

The noise of the bus passing through the main street

The noise that the bus passing down the main street

The sound from the buses that are on the main street

The sound when the buses pass Lthe main sireel

. smy *
benkyoo

Perception head noun

Stimulus: [(you) become a useful member of the society] study
Responses:

(The) study or hard work to become a useful member of society
Study to become a useful member of society

Studying to become a useful member of society

Study for becoming a useful member of the society

The study of becoming a useful member of the society

A study which will allow one to become a member and is useful
in society

‘moming’

Quasi-relational head
noun

Stimulus: [after a long while (I) stayed in Kyoto] moming
Responses:

The moring of having stayed in Kyoto after a long time

The moming of having stayed in Tokyo overnight after a long time

Note. The pair of square brackets indicates the location of the modifying clause. The head noun is
underlined. The pair of parentheses indicates the element that was not overtly expressed in the stimuli.
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Obvious non linguistic elemenst such as ‘uh’ and ‘um’ and repetition and rephrasing in the responses were
eliminated. The complete written transcript of the stimuli including incorrect reponses is in Appendix 7.
*The classification of the head noun is based on Matsumoto (1997).

mmmnmm;_ There was only one case that went through the reorgamzatxon (A
study which will allow one to become a member and is useful in society). The
original argument structure was ‘become ((you), useful member of the society),” where
‘you’ was not explicit, and the head noun ‘study’ was not included. This structure was
changed to ‘allow (study, (become (one, useful member of the society)).’ In the actual
output (A study which will allow one to become a member and is useful in society),
‘study,’ the original head noun of CN, was used as a head noun of the relative clause.
The head noun was the subject of the new verb ‘allow’ which took ‘one to become a
useful member of the society’ as the complement.

Head Noun i Relatton between - Stimuli and Responsa

[Modifier Jand Head®
‘education’ | |consequence] Stimulus: {without noticing yourself (you) become unhappy|
gakumon | condition education
Responses:

Education that does not make you happy
Education that causes you not to notice suffering
The study that makes me unhappy even half my nose in

‘exercise’ {consequence] Stimulus: [every day meals become tasty] exercise
undno condition Responses:

Exercises that make your everyday meal taste good
Exercise which makes everyday meals more tasty
Exercise that makes meal more delicious every day
Exercise of making everyday meal tasty

‘prize [condition] Stimulus: [(I) came the first at the violin contest] prize money
money’ consequence Responses:
shookin The prize money for having been number one

The prize for being first place at the violin contest

The prize for coming first in the piano contest

The prizc moncy for getting the first in the violin contest
The prize for taking the first place in the violin contest
The prize of becoming the champion

‘fatigue’ [condition] Stimulus: [(I) couldn’t sleep at all since yesterday] fatigye
tsukare consequence Responses:

The fatiguc from not slceping at all last night

Tiredness from not being able to sleep at all since yesterday
Tiredness from not sleeping at all from yesterday

Being exhausted from not being able to sleep the night before
The exhaustion from not sleeping at all yesterday

The fatigue of not getting enough sleep at all yesterday
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practice’
renshuu

[purpose] requisite

Stimulus: [(I) win chess games withoug fail] practice

Responses:

Practice that would let you win every chess game

A practice which will allow winning a chess game without fail
The practice you need to do to win in chess

Practice for definitely winning a game of chess

The practice of winning chess without failure

Practicing to definitely win in the chess game

The practice in order to definitely win the chess game

‘walk’

(purpose] requisite

Stimulus: [(I) can sleep from night to moming] walk
Responses:

A leasurely walk that will let you sieep from night to morning
The walk which allow sieeping from night to morning

‘breakfast’
chooshoku

{requisite] purpose

Stimulus: [(I) don’t have to do preparation after waking
upjbreakfast

Responses:

Breakfast that [ don't really have to prepare right after I get
up

The breakfast which I don’t have to prepare after getting up
Breakfast that you don’t have to prepare right after you wake
up

The breakfast that doesn’t have to be prepared after waking
up

Breakfast that does not need preparation once you wake up

‘separation’
wakare

Lrequisite] purpose

Stimulus: {preparation has been done from long time
agolseparation

Responses:

The separation for which I have been planning since a long
time ago

The parting which 1 have been preparing for sometime
The separation that have I prepared from way before

The breakup that I have been preparing for a long time
Departing which was prepared all along from before since
while ago

‘movie’
eiga

{pan] whole

Stimulus: {the plot becomes understandable/ (you) understand the
plot in the first five minutes] movi¢’

Responses:

The movie where you can understand the plot within the first five
minutes

Movies where you can get the plots within the first five minutes

A movie where the plot can be understood in the first five minutes
The movie where [ could understand the plot in five minutes
Movie where you figure out the plot in the first five minutes

The film where by the plot is understood in the first five minutes
A movie we understand the plot within the first five minutes

The movie that | don’t understand the plot for the first five minutes

‘laundry’
sentaku

[cvent] ysual cause of
opposite event

Stimulus: [a purc whitc shirt beccomces black] laundry
Responses:

Laundry that makes a perfectly white shirt go black
Washing that makes pure white T-shirt become black
Laundry process that turns pure white shirts black
The laundry where my whiie shirt hud become black

A laundry of a pure white shirt that became black
Washing a completely white shirt that has tum black
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Note. The pair of square brackets indicates the location of the modifying clause. The head noun is
underlined. The pair of parentheses indicates the element that was not overtly expressed in the stimuli.
Obvious non linguistic elemenst such as ‘uh’ and ‘um’ and repetition and rephrasing in the responses were
eliminated. The complete written transcript of the stimuli including incorrect reponses is in Appendix 8.
*The classification of the relation between the modifying clause and the head noun is based on Matsumoto
(1997).

alyses for the (UK pses | ving change in the inal predicate-
argument structures. The first two stimuli with the head nouns ‘education’ and ‘exercise’
are examples where the modifying clause and the head noun are related on the basis of
consequence and condition. The head noun denotes a condition, and its consequence is
denoted by the modifying clause.

In both stimuli, the verb used was naru (become) in intransitive use.” In the
responses in bold face for both stimuli, the transitive verbs ‘make’ or ‘cause,” which take
the head noun as subjects or maker/ causer, were used. Particularly, in the responses to
the first stimulus with ‘education’ (Education that does not make you happy,
Education that causes you not to notice suffering, The study that makes me
unhappy even half my nose in), the thematic relation between the head noun and the
clausal predicate was established by changing the original predicate structure. Originally
it was ‘become ((you), unhappy),’ and the new structure is ‘make (education, become
((you) unhappy)),’ where a new verb ‘make’ governs the noun ‘education’ so that the
head noun ‘education’ has a thematic relation with the verb in the relative clause. In the
responses to the second stimulus with ‘exercise’ (Exercises that make your everyday
meal taste good, Exercise which makes everyday meals more tasty, Exercise that
makes meal more delicious every day), a similar change was made. ‘Become
(everyday meal, tasty)’ originally canged to ‘make (exercise, become (everyday meal,
tasty)),” where the new verb ‘make’ takes the head noun ‘exercise’ as an argument.

The second stimulus, with ‘exercise’ as the head noun, had one non-relative
clause response (Exercise of making everyday meal tasty) where the modifying clause
was expressed by the gerundive phrase ‘making everyday meal tasty,’” with a new verb
‘make.’ The relation between the head noun ‘exercise’ and the complement was
expressed by the preposition ‘of.’ In this case, the consequence of the exercise seems to
be interpreted as the attribute belonging to the exercise with the sense of belonging
expressed by the preposition ‘of.’ In any case, all the responses for ‘study’ and ‘exercise’
stimuli included changes in the original predicate- argument structures.

The next two stimuli, with ‘prize money’ and ‘fatigue’ as the heads, are examples
of the GR type where the modifying clause denotes a condition leading to the
consequence denoted by the head noun.” The modifying clause and the head noun form
the relation of [condition] copsequence, opposite of the first two examples, which
together form the relation of [consequence] condition. The original proposition was
maintained in all responses for ‘prize money’ and ‘fatigue’ stimuli; that is, introducing
new verbs in order to have the head noun as a part of the arguments did not take place.
This raises the question of how the head noun that is the argument of the unexpressed
predicate was expressed. Therefore, individual responses were analyzed.

The relation of the two constituents, the head noun and the complement
(gerundive phrase) was made via prepositions such as ‘from,’ ‘for,” and ‘of” in all the
responses. The content of the condition (i.e., the meaning of the modifying clause) was
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expressed by the gerundive phrases and the prepositions linked the head noun and the
gerandive phrases in all cases.

In the case of the NMC with ‘prize money’ as the head noun, the original
predicate structure expressed in the stimulus was ‘win ((you), first place),” in which the
head noun ‘prize money’ is not an argument with the predicate ‘win.’ In the responses
(The prize money for having been number one, The prize for being first place at the
violin contest, The prize for coming first in the piano contest, The prize money for
getting the first in the violin contest, The prize for taking the first place in the violin
contest, The prize of becoming the champion), ‘the prize money’ was used as the head
noun, and the complement with the preposition denotes the proposition of the original
predicate structure.

In case of the NMC with ‘fatigue’ as the head noun, the original predicate
structure in the stimuli was ‘NQOT (sleep ((you))),” where the head noun ‘fatigue’ is not an
argument. In the actual responses, with the prepositions, the head noun ‘fatigue’ was
associated with the gerundive complement that denotes the proposition expressed by the
same predicate structure‘NOT (sleep ((you))).’

The motivation for the use of ‘from’ which was used dominantly with ‘fatigue’
stimuli is transparent; the gerundive phrase denotes the condition, and the sense of source
associated with ‘from’ was utilized to indicate that the complement denotes condition.
The motivation for the use of ‘for’ frequently with ‘prize money’ is that the prize money
was received ‘for’ the reason of winning the contest, i.e., a sense of ‘for’ of reason. The
use of ‘of” which was found in both cases of ‘prize money’ and ‘fatigue’ responses can be
accounted for by the sense of belonging associated with ‘of.” The participants received
the modifying clauses as an attributes of the head nouns ‘prize money’ and ‘fatigue,’ and
the sense of attribute was expressed by ‘of.’

The next two responses came from the stimuli with the head nouns ‘practice’ and
‘walk,’ and the stimuli form [purpose] requisite relation between the modifying clause
and the head noun in this order.” With ‘practice’ responses, both relative and non-
relative clauses were used. In ‘walk’ responses, there were only responses with relative
clauses. In the responses with relative clauses, the original predicate- argument structures
were changed, while in the reponses with non-relative clauses, the original proposition
was maintained.

The strategy of forming a relative clause is the same as in the previously reviewed
responses with the head nouns ‘education’ and exercise’ where the constituents form a
relation of [consequence] condition.” That is, a new verb was introduced and
reorganization was done in order to include the head noun as a part of the arguments.

In the case with ‘practice’ the original predicate structure was ‘win ((you), chess
game)’ where the head noun ‘practice’ was not an argument. This predicate structure
was changed in the three responses with relative clauses (Practice that would let you
win every chess game, A practice which will allow winning a chess game without
fail, The practice you need to do to win in chess). In two cases (Practice that would
let you win every chess game, A practice which will allow winning a chess game
without fail), it was changed to ‘let/ allow (practice, win (you, chess game))’ where
‘practice’ fills in the position of an argument in relation with the predicate ‘let/allow’. In
another case (The practice you need to do to win in chess), it was changed to ‘need to
do (you, practice)’ so that ‘practice’ is an argument, and the verb ‘win’ of the clausal
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predicate was used in infinitive form ‘to win in chess’ to indicate that the action of
winning was the purpose.

In the responses with ‘walk’ too, a change of predicate structure was observed.
The original structure was ‘sleep ((you), from night to moming)’ where ‘walk’ is not a
member of the arguments. In the responses, all of which contained relative clauses (A
leasurely walk that will let you sleep from night to morning, The walk which allow
sleeping from night to morning), the new structure was ‘allow/ let (walk, sleep ((you),
from night to morning))’ where a new verb ‘allow’ or ‘let’ is the predicate and ‘walk’
fills an position of the argument of the predicate.

As for responses without changes in the original predicate structures, there were
four responses for ‘practice’ stimuli (Practice for definitely winning a game of chess,
The practice of winning chess without failure, Practicing to definitely win in the
chess game, The practice in order to definitely win the chess game) and none for
‘walk’ stimuli. For the first two responses (Practice for definitely winning a game of
chess, The practice of winning chess without failure), again the gerundive phrases
were used as complement to the head nouns, and the prepositions ‘for’ and ‘of” were used
to indicate the relation. ‘For’ is a logical choice because the modifying clause denotes
purpose of the head noun ‘walk,’ and ‘for’ has a sense of purpose. ‘Of’ was again used
here, and its sense of belonging was at work so that ‘practice’ has an attribute of ‘winning
chess.’ The last two responses (Practicing to definitely win in the chess game, The
practice in order to definitely win the chess game) used the infinitival form of ‘win’ to
express the meaning that winning the game was the purpose in relation with the requisite
that the head noun ‘practice’ expresses.

The translation of the stimuli with ‘breakfast’ and ‘separation’ as the head nouns
exclusively utilized the relative clause, and all involved reorganization of the original
predicate structures. In these two stimuli, the modifying clause and the head noun form
[requisite] purpose.” This relation is opposite from the one between the constituents in
the stimuli with ‘practice’ and ‘walk’ as the head nouns.

Literally, in the stimuli with the head noun ‘breakfast,’ the modifying clause says
{(I) do not have to do preparation], where the head noun ‘breakfast’ is not an argument in
relation with the verb ‘do.” Grammatically the object of the verb ‘do’ is ‘preparation,’
not ‘breakfast.’ This grammatical relation was changed during the process of converting
Japanese to English. In the responses, ‘do preparation’ was changed to the verb
‘prepare,” which takes the head noun ‘breakfast’ as its grammatical object. In this way,
the relation between the modifying clause and the head noun of the relative clause was
established for the four responses (Breakfast that I don’t really have to prepare right
after I get up, The breakfast which I don’t have to prepare after getting up,
Breakfast that you don’t have to prepare right after you wake up, The breakfast
that doesn’t have to be prepared after waking up). The fifth response (Breakfast that
does not need preparation once you wake up) preserved the noun status of
‘preparation’ but used a new verb ‘need’ so that the head noun ‘breakfast’ is the subject
of the verb, and ‘preparation’ is the object of the verb. By this grammatical relation
embodied in the form of relative clause, the relation of the head noun and the modifying
clause in the relative clause was established.

A similar process was observed in the reponses for the stimulus with ‘separation.’
Literally, the modifying clause of the stimulus says ‘the preparation has been done from
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long time ago,” where the object of the verb ‘do’ is ‘the preparation,’ not the head noun
‘separation.” The new verb ‘prepare/ plan’ was introduced in translation, and the head
noun ‘separation’ was related as the object of the new verb. This accounts for all the
responses (The separation for which I have been planning since a long time ago, The
parting which I have been preparing for sometime, The separation that have I
prepared from way before, The breakup that I have been preparing for a long time,
Departing which was prepared all along from before since while ago).

The stimulus with ‘movie’ as a head noun is an example of the GR where the
modifying clause and the head noun form the relation of [part] whole.” In all the
responses, the original predicate structure is maintained.

It is noticeable that the relative adverb ‘where’ was used for the first six responses
with ‘movie’ (The movie where you can understand the plot within the first five
minutes, Movies where you can get the plots within the first five minutes, A movie
where the plot can be understood in the first five minutes, The movie where I could
understand the plot in five minutes, Movie where you figure out the plot in the first
five minutes, The film where by the plot is understood in the first five minutes). In
the responses, ‘where’ implies that the head noun ‘movie’ was captured as a location in
which the plot is understood in the first five minutes. In other words, the relation that the
movie is whole and the modifying clause is the movie’s part was expressed by ‘where,’ a
word that, among other things, marks the location of events.

The last two responses (A movie we understand the plot within the first five
minutes, The movie that I don’t understand the plot for the first five minute) are not,
strictly speaking, grammatical English because the relation between the head noun and
the clause is not marked. These are examples where pragmatic knowledge plays a role
for interpretaion, in colloqual English, are believed to be acceptable.

The last stimulus with ‘laundry’ as the head noun is an example where the
modifying clause and the head noun form the relation of [event] usual cause of opposite
event.”™ Literally, the modifying clause of the stimulus says ‘a pure white shirt becomes
black,” an event which is not usually caused by the referent of the the head noun
‘laundry.’ Half the responses involved reorganization of the original predicate sturctures.

The reorganization of the predicate structure was managed with the form of
relative clause. The relative clauses were used where a new verb ‘make /turn’ was
introduced, so that the head noun ’laundry/ washing/ laundry process’ has a thematic
relation with the verb in the relative clause (Laundry that makes a perfectly white shirt
go black, Washing that makes pure white T-shirt become black, Laundry process
that turns pure white shirts black).

Strategies that did not involve a change of predicate structure include the use of
an adverbial clause introduced by ‘where,’ the use of the preposition ‘of,” and the use of
the relative clause. An adverbial clause with ‘where’ was used so that the head noun
‘laundry’ is a whole process during which the action of white shirt becoming black took
place (The laundry where my white shirt had become black). With the head noun ‘a
laundry’ the preposition ‘of” was used taking as its object ‘a pure white shirt’ which was
a subject in the original modifying clause. This noun phrase became a subject of the
relative clause, which describes the event of pure white shirt becomes black (A laundry
of a pure white shirt that became black). The last method was to change the head noun
‘laundry’ to a gerund ‘washing’ and to relate the noun ‘a completely white shirt’ as the
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direct object of the verb. The event of a white shirt becoming black was again described
in the relative clause which takes ‘a completely white shirt’ as the head noun (Washing a
completely white shirt that has turned black).

Notes for Appendix 9

! For this stimulus, two propositional structures were stipulated, ‘become (plot, understandable)® and
‘understand ((you), plot),” which correspond in this order the two transiations below.

[hajimeno go-hun-de suji-ga wakaru] eiga

first S-minutes-with plot-NOM understand movie
The movie (whose) plot becomes understandable in the first five minutes

The movie that (you) understand the plot of in the first five minutes

For the purpose of evaluating the change of the original predicate- argument structure, both propositional
structures were accepled as the original propositional structure for the following reason. With an
intellectual cognitive verd such as wakaru (understand) in Japanese, the object of understanding takes
nominative marker ga leading the leamers to believe the noun, the object of understanding, isa
grammatical subject, which tends to lead the learners to believe wakaru (understand) is an adjective
understandable. This should yield the translation of ‘the plot becomes understandable.” On the other hand,
when suji (plot) with nominative marker ga was interpreted as an object of the verb wakaru (understand),
the English transiation is ‘you understand the plot.” Both propositional structures were accepted as the
original ones.

% Naru (become) is not the only verb used for this type. Other examples for [consequence] condition type
of GR, according to Matsumoto (1997), who quotes written book titles and written advertisements, include

the following:
{hykuman en tamaru) okin-bako
million yen accumulate savings-box

a savings box (by using which) a million yen accumulates

[yaseru] onsen
become.slim hot.spring
the hot spring (by souking in which) (you) become slim

{moteru] sake
be.popular.with.the.opposite.sex  liquor
the (way of drinking) liquor (by which) (you) will be popular with the opposite sex

& Other examples of [condition] consequence type of GR , according to Matsumoto (1997) includes the
following:

[honyaku-shita] kane
translated money
the money (which resulted after) (you) translated (something)

(beekingu-paudaato aburao mazekonda} koromo
baking-powder and oil ACC mixed.in batter
the batter (which is produced by) mixing baking powder and oil
[amai mono o tabe-sugita] mushiba
sweets ACC ate.excessively cavity
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the cavity (which resulted from) eating too much sweets

* Other examples of GR with [purpose] requisite relation, according to Matsumoto (1997) include the

followings:

{shotai o motsu] heya

household ACC have room

a room (which I need in order to be able to) have a household
[amerika ni iku] biza

America Loc go visa

The visa (which is necessary for (you) to go to America
[kore o nakus-anai]) fairu kabaa

this ACC lose-not file cover

a lile cover (which (you) need so as) not to lose this

* The relation of [purpose] requisite resembles the relation of [consequence} condition in that both events
described by requisite and condition take place before the events described by purpose and consequence.
Matsumoto (1997) points out that the difference is that the consequence is a state which naturally came
from the condition while the purpose is a state that somebody intentionally is trying to achieve.

" Other examples of GR with [requisite] purpose relation, according to Matsumoto (1997) include the
followings:

(biza o wotta] amerika-iki
vias ACC  obtained America-going
a trip to America (for which) () obtained a visa

[yoshuu 0 shita] jyugyoo
preparation ACC did class
the class (for which) () prepared

" Other examples of GR with [part] whole relation, according to Matsumoto (1997) include the followings:

[se ga takai]  hito
stamre NOM  high  person
a person (whose) stature is high

[otooto ga byooki no} [too-san
younter.brother NOM sick GEN Ms. lw
Ms. Ito, (whose) younger brother is sick

"8 Other examples according to Matsumoto (1997) of GR with [evemt] usual cause for opposite event
include the following.

[hutor-anai} okashi
gain.weight-not sweet
sweets (even though (you) eat which) (you) don’t gain weight

[yoru nemureru] koohii
night  sleep.can coffee
the coffee (even though (vou) drink which ) (you) can sleep at night
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Appendix 10. Stimuli Set

Toss _Versos L 2 E s Sogaen 5 Segaaes _ Sogmes? Probe
RR1 3 [ 1373 ADOLE 147 .1 ) | [ ] °05 XA &EnTWHS L ]
(injred parscyy mind-ACC confart) - -TOP fram cld tme Tmre do+PASS+PROC  music
The mumc (that comforts people’s scared mind] has been treamured for ages.
[} goerb | 8% Y ] £ £ 39 ade RLTWS v#12 FMESD a0
while ago-{rom hewr-na Jmas chow -ACC caming} odo ToP FMebeeprobably  choir
Hearing (1t) snce 3 while ago. () suspect tu the radio (St has been drosdeasting the fasncas charal] 19 FML
RR: [ 2,131-4 AIADAL A2THE ARZ BAIIYBS asT AESLL AN
{prevty gass box-in ermer-be) doll-TOP Carada-from sm aal-by cune-scem dall
The doll (that i3 10 the pretty gass box| ssewns to heve came fram Canada by ss.
b s D ROJIN 480 Rxe Afi< AL -Kid &%
due commuraty’s  uckst check-TOP  (orghts Iwewar-ACC ool neeanty-enth ndlebecome tweward
The acka check of the sution in s comanssty becanes full anly with the linws (of psople) who go 1 ses the fireworks tougls.
RR3 ) 314:1 ase [ 2 3% 25 80D N=ky 3431 e
(somewhst moey-ACC doraged] peactice hall-from  gratitute-'s cmd-NOM umved practics halt
A tank you card armived from the practics hal! {to wisch (1) donated some monsy).
b SORTE Buee WOTY a5 anTed {2 ] fagern [ L]
body conditan-NOb badewhen (e ame hemme-fram male comact-con}  compay-NOM sy ©owark home
When heaith canditan 1s bad, the caspany {that (yow can make congact fram hame any tme) i3 sasy © work for.
RR4 a tue 82« [ T13 [ 3 E L4 1) Réz2s anive a
(coometics-ACC  tuckly pasted] face-TOP distance-from watch mare-NOM  pretty -COP face
The {sce where commetics 19 thickly pased] loaks pretser from the distance.
b [} 41} ) sunai B ars aAnT<NS an aca> a
dust-NOM plerty day-TOP  (scmenmes oye-from flow) toar-NOM helphud o
On dusty daye. the wear that flow from cyes sametimes 18 heipful.
RRS ] ERArs —-AT? asTer any o M35& LTng an
{five yours 3go dons NOM finally ng e dong ressarch
e (dwt (D) have by mymif for five years] is finally rymng to end.
» LDAETY tomm msg RBIIT 2908 233 BRUBL ne
vy flelda-steven =P [emple apenment ccnty.w finrdecan xwer.TCH pherey. T
(This 18 ) trus in any fieid. e there are nct mmzy enewers (it (ons) can find by 2 ample expaniment anly}.
RRS ? L L OB "nmoT &< /R f £¢- L hd EAEA MRTIC oS
{WAME-Se e  clunigeTuniinie Aftatie dinl] (rish- NOM b Uit sieidy G (oaini
Ths v [t (1) usml Wt tcnas of Uss low prics] beasss old axi arv Segpauning sealy
[] end a3 xle asT [ TT SRe L 14 E13 an
yamsrdey sre-a riend.wnth ralway-at tonk) pcture-ACC recmved miwey
Yesmrdey st the store. () packed up the pactures (thit (1) took with my frends o e ralway).
RR? @ anse | F VN /anrs SWRAT £ 3 SMLTY - 3r3 1 [ L}
(mneh-also poar-aleo axcesd] aty-TOP aywhere saarch-even if non exisent-tark oty
(1) dunk the aty (where both fich and poor succeed) is now here.
L] €E-AD "o ®>T Py X 23 Suded "n—-o TR PY T 2
wall- cermr-at {ang-while b ACC b bar-NOM came ot hometown
At e conser of the mail. & ber (wheve (one) remembers (lus) homerown wiyle dnniong) appeared.
RRS a nRz0eE uce nter aes arv—-8 anes PETRS ae
[Inds-with tndnguom-NOM s} clasch-TOP sveryslore wlnie ower-NOM  decuraiel-le clach
The church ((from wich) the tinds and the groom enitwed] 13 decorsted wi white (lowers everywhars.
L] asn LORGS 0 2 3 F34 FX ) Sac [} T3 2
omadmotw-TOP  thet everune-framch (g 2] L NOM  wellemmeecan) foom-a swyed haghachook
} The grandmother sisyed in tha room ((from wiuch) (she) can e the gramictulds highuchool weil] mnce e g
RR9 a BSe Rep=— AR [T res PEAT BIATHR [
(reporer-end oyl car-NOM  went farward) hosgatal-TOP alrety ingured-with overflew-be hosgatal
The hosgxtal tiat the reporier and the gatral car wert 1o] was ovesflown with the ingured already.
[] ARBD ZAavT Ry 2805 mrces ars | L 24~ T 28
big fire's Hircalamas-ot (cttizan-NOM pak-(ram ‘escaped-came] bndge-TOP over heve-euist pmk
The tetdge thix e atzen excaped from the park toward @ Hiroshims on the trg fire 1s over there.
|rRR10 2 hENTS [ I:1F < 1SN T3 28 SUSDER =R TE  BoR S
[younge tme everyday+liks passed] aguarg -NOM damclished-sxd  perfung lot-® became e
The spare (that (1) pasesd Aot every dey whan (1) was young) was demclished and became s parfang iot
b w200 sqvOeT SOM0C =At BIROE 2OV Zo0LN f 1 |
svend colebran-mnceg  [earty gng- &t rce fold -a patonued] Lval-NOM me nce held
Among some ceietrations. (1) mam the f 'we) didin the rice field o the of
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(GR1 enTe REDOY Forzd TRz r<KTe *0T [ J&T 75 >N
(enlf-by-evens wihnincucing  whappy -became)  (autmmg -TOP sooneeven qutemd worke must lomrng
(You) shoud even right sway quit thet lewming (by daing which you became mheppy withma nosang by yourself] and wark.
£ 3] sav znce R E-1 2 ] L 224 zhe an
aty-s «-TOP yons-1o ics -NOM - d) bonk-ewetrn-NOM  sall+well cOnaENcs
In the wban dookaores. the books (by reading wisch economics becomes unierandshie for everyons) etc. are miling well.

R2 | 1:L ] KRGy B80L<RS Bl 03 oy SE->THS am
{overyday-'s meal-NOM sty »hecome)} aareig -© recontly irparest-NOM collectebe asrcis
Recently the inserests collects to the exsvciss {by doing which everyday meal becomes tasty).
48R3 T *3e e [ ] s TERPOR o2 2 Hor o
Wabey-Uocoming  finally s woak ag>'s baseball -NOM  cundd 1ot doj ipy-NOM recversd Uaatadl
Finally todey, the inpry [because of which (we) could not play the bassdell game 2 wesk ago) became recovered

OR ALk &M/ A rAPT o [~ $13 Afes eNnc A S KA Hizo2 Ak
{vidmn-'s canet-at champonebecame) Jrizg -TOP thoes days $500 -NOM ondinesy-was pnzs
The prias (et (you got whem) you won ths chammonatip (i vialin comest] 18 in thoms deys maonly five dollars.

L2513 4713 RR® NEe |mMvIelLe ans E<HLn [ [ ]
cld ags now-gven (puwn-'s ams -ACC o all] WEE-NOM hasetid -t
At this old age now. (1} hute sake becmme of winch (1) spent all the st of my parenss.

GR4 BANS SACA Engooe 80T [} J X8 X8 LTng 20n
{yestorday-(rom ersirely deptePOSS-aY] Siget -wih Dot eyes-NOM xhe doebe {ame
With e fanigue (et (1) suffer from not 2t afl heving been able 1 desp since e night befare), (my) both eyes are xtung.

LweTe L E1-{] RAD wese [71979% 3 farkes [ 12 3 el
unmilinglyeven  afwrall [others-'s pan ACC 1pared) anhmet -COP+® recave pan
Bven unwrillingly. aftarall (1) will recsve e p {whach (! astaty receve (108) |gnorng cther’s pen.

GRS $z20 Y=A [ 34 anets ([ 1. y-At L £ T3] [ ] ]
[chees-'s p—e-u dtinwly-winj  poixs -TOP many tme smme.ACC d0sNMRZ.COP  practice
The practics [(by doing which) you can dalirataty win the games of chess] 18 to play the gumes ceaty umes.

[ [ sAtIng xeT ane L 2] aApy e52% aw
In @ cedinary way  do the dest-of (imaveraty-at afocation; -ACC recetve) licenses NOM fecavescan educman
H (yo) maks you effort in an ordizary way. (youw can recerve the licstme (by which (yOu) may recatve ursveraty educanan.

ORS anod v SareEnd [ T 073 —BRTiz &3 THn ored [ 1]
{mghe-from momng-all serpNOM tais) Wl -TOP one hour-with-TOP oo far ‘oo short wik
The walk ((by downg which you) can take 2 sherp fram night ull moming) i far 100 short if (1t 13) anly one howr lang,

L I3 WoTVWRIE waoen e ALY BAGE WS g
map-only have at bandf (in Scursmn-'s rp -ACC ayoy] wal-ToP not necemary op
if (you) have anly map o hared. (there) 18 no tani in partculer (wth winch (you) enjoy the mourtmn wp).

GR7 seTrs nge LS T [ -3 2EWZNT winde WoTWS ax
(gt wp-md prepErcn-ACC  do-not-may] Armifast -TOP MR DICOWATY tas mnd et now breskian
(D) know ot of necesaty ssvera) treakfas (that | do act have to do preparsaan for us | gat upj
hpR FoTRIS ane nae K<UDS E L/1H TeOMoR i d ]
< school-& dame  (inatumvy hwech box ACC eate (inesh] plmy-TOP wmMo-COP+PAST  lunch box
When (1) was 1n school, the pisy (for which (we) would ficesh esting Aurch i 8 hasry) was o

GRE P26 Sas TETWA s [ £33 14 2¢< [ 23 LV un
[long sgn-from AR an-NOM  resdy-wa] MPAEUQR -NOM g (1) erpacend well il not dn eparanan
The ssparstan {(for) winch the preparsion bad been ready far 2 long eme] did not go as well as (1) expacted.
260\8¢ Bons :WeT /Ay ok Rz asTng /KAy
Toircdidiip-alin> eidilinde Gk {idspnt-€0 wsof weil] (entap TOP ke lwitae o T

Il xanghs (lawre lnm User) tanhiig. (o) netadiip (or which (1) wert cvens w U @rpamt W e «ny (naad o] is laung.

OR9 non Enve TLOOLS niliz | T2 -39 REMIS 2620 L L
(fiem five mmasswrth  plot-NOM clesr)  mams -TOP aall waachefeshings become«NOT @movie
(1) doet feed like wakciung the movie ot all (twt widun the first five mummss. () undersand the pict (o).

AR Y= [- 2 139 RGO s B8OLAW rveie [ {9 38Y e
PONST-0 beome o (famuly-far program -ACC IV.ammACC appont.wam proghm
If ¢1) became an spoemcy. () want © spport the TV satian whose programs for family are imssremng.

R0 2-AD T4 eI | £¢-2) xe<e b £ 11 masc 2R LV L 329
[rwre winte drens slart-NOM  biack+ become] ity -ACC doetf samebody-10 sk 1f-good iy
tf (yow) do the lsmdry {by which winte dreas abart hecomes diack], (1t would be) betterif (you? ask sometody eise.

Fri=rd L UL 3473 L L) eruy | 11218 BRI RoTNE *5C
dspaartmest sunv-b  CASSar-ol Ditmn-'s closrang -NOM gy ~busciane«NCOT tapis-cnly ellotm cleauug
At the counsacs of the ae. the taols (by wisch the tchen doss not become e s0bd.
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CN1 a an> VAPS/T ARTEL [1] am- G714 Bo2R ak
{yomerday rostmrmt-ot overste] cami school-0 goscannt came romlt
As a remit from having o the restEyet ¥ y. ('m) not ebie to go © schoal.
1] ART <o BRUITS ans sres 20 ses508 [ L4
pharmacy-a workeNMZR+TOP (W0 much condifion -NOM 00 bad} 00 mve condiaon
(1) gave up (the 1des of) workang in the pharmacy (for the) reasan (that) the condithon 16 100 dad.
N2 ersn by 22 - {31 [ [ T3 DEDE WAL TY 9% 33 - {3 L[]
[pan-'s leason-to g0 not} 2asEag -ACC epecially expian-even canotdeheiped  remmon
Thers is no poiss of explsining the resscn whyy (you) do not go 1 the piano lesson
[} Yyrne réonts g [ [,11-34 28T aR2LT bt 3] an
pomble-ACC JUeNMZR-TOP  (wacad oo wihoR  live] aathad-as bt s
Gambling is best 28 2 methad to live without special purpose
N3 a b 42 43 nas HRrd anc [ P-{] ane [ T 39 an
[Ame-for sirplane-NOM depet st hnfors - totwronth-'s  gromss-ACC fulfilled Tust tefore
(1) wan abis (0 keep s promiss with |y younger beather just tefors the time ths arplans departad for Asa.
b -3¢ ] S8z 0N eT [} 3-4 F¥ 3 -1r 44 [ 1t {8 f ]
for some rvason  hair-NOM {wroise-NOM Aalf way -2 ront-not-PAST] mamo-.th IpEeRt-NOM-nct  half way
For some reasons. the haer 18 not taerested in the reasan why the natase did nct rest helf way.
CN4 & 80 [L131 4 /OTHE aunre RovRy [ 2 ¥-¢ 1) PIRIL B
[wo's winte aw-NOM n-PROG] smos hepwesn -ACK black dog-NOM  bariang an twough space betwemn
A hiack dog ran bariing teough the specs between the two witts car NG,
b “weT ANz < ass WIS 28 agnzde KL L3
Intchen-at uncopeciously (somebody-NOM  back -fram aggwanch) {comtap-'vtoward  (aced back
1n the Inchen, (1) unconmauly faced oward e {oot scamd of samebody coung fram belund.
NS a sLusasx  Nme qATNE ave P&z eFre BATHR a
[Fatuter-NOM sagnns-ACC roact-PROG) sale s-even ursveraty mudss-1 video-wnth play+PROG-PAST mde
Even bends the place whare 2 gncisther wis reading 2 maganne. urveraty suderts were playing with the video.
[] [ -1A% -1 =3 2 103 [oy nood I3 7] E L. Y23 1) [y £ 3 "
mtftd mome-TOP [cat-NOM casds -from nanp ) font-{reem cxcaped ourade
The mutul mouss sacaped frough e foot of the cat that japed i from cuside.
CN6  a DLDLVE "pRs faz-Ttud BRUE [ 4 {4 I 19+ 3 | X123 Bry
lementary ctaidren- gattwe-PROG) arrmmdiags -ACC serch-COND ha-TOP find. POSS ayroundag
1f (we) ssarch for the hat around the ares where the ek Y @ arhmmms temety Tt b St
] O rode AUy Ve [ (313 [En RRTCS  2-10)
floor-at m-ad (nake-NOM place around -ACC moved) s NOM apearcome place sround
When (you) s, the trace thut the ke moved around comes to sppesr.
N7 a xeR (4.2 ] gor Al 32< L aCHH ®OTHS as
(g asiding beetanitePAST]  hackmis -: bammful cherry bicasoms-NC bloom-PROQ backade
The cherry ae g befurd the place whare e tig tualding was busit.
b anen sz ans EWE BoTaR L Dol {~ QUBRRR 3 )
hospul-'s wall- TOP [bank- NOM S .4 moved] yane befcxs- ot repmrsed front
As for the hospartal wall. 1t was rvpmmied 10 e yesr before when the tark moved (© (its) fromt.
CNR 8 nag xBve 23 L [ amice FIRT VA [ 13*-14.4 L
am-NOM man Gres-ACC  pmen) amad -TOP naghorfa-TOP  very mawnce-COP et
The soamxd of the dus pasung e San stest 13 sch a masance for the nmghbor.
[] [ 2 {4 [-<,¢ 13 gsLreT ne TR 2688 -2 3-8 | } 3
[ugxitiunis-lo Miaal© -Ben (o0 e voice even ombe oull-tf) hahbap-NOM  jmukigrilamlie  vibo
Orwon (you) 1t el 10 bt lngry. s Jardiny of Unatng s mel Ut evets vosce dowe . aane wut ts usiamstie (o unisrugsl
N9 a tO*T | (=3 3] -AR3 aune E (3F1 1 Laoprue Tz an
{wortd-'s halphal member-beccme] 2y -ACC young-witian soady dO'NMZR-COP  wudy
Do the study winle young 10 became a heipful member of the world.
[ =t ] "y F=3 +9C nse anue a&r ey as
two weals-% holiday-TOP {enough rasponsibulity -ACC (irashed] amefollomog-t ke want responmtality
As far e holiduys, (1) wart 1 tals 1t sfter [ pad encugh responmbelites.
NI a3 DELEYE ) {1~ g ] LAYiE 4 ARIOE | M 84 23 L]
[aftor the wmesval  Kycto-at szyed) acrmeg srvams-NOM flow+NMZR-NOM har-came mamng
In the morreng after ! smyed 10 Kyoio sfer 2 long mesrval. the souxd of sreamis came 1© be heerd.
b asse [9%-437]c 3 TR=py a 288w e |oTHS
lummewark-OM Jue e NMZR-TO! gartinent-NOM  ught tuasy cang COP-QT eyt mda
are) that not doing homewaork 15 dus 1 (the that the taal 1 = )
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(comm & r=an rBaT BoréEnd | T4 . T 13 [ L1 S spoTER L ]
[volleytail-'s firml-a wan-QT) shome cell -NOM  while ago mothers place-©  call came phons call
The phonw call that ( ) won the volleyball final was st ©© vy mother's plece witle ago.
[} —an nywy BAL sEEL e [ 17 X¢- TN 7 17 ] anTns -
e sonth-even  ruin-NOM run Dover-to lsstor oven wnmwas-noq  {saling-NOM comme+PROC  leowr
It reird even for ans morsh. snd the fesling thet (1) db ot want to wnite even 1 By lover has been congimang.
P a L -] ¥r/ e L £ YAV ] I ¢ 4 I L& " agT s¥nTng 3 ]
[sscond handed-'s  pimw-ACC wull-QM adurtiaenest -«  plersy house-© ronched advertissment
Plerty of tungs including advertasment st (somecns) mils 3 ssoand bend piano came 10 the houss.
] PLORSS b L1-430 Rreso aRe POB/LEWD Sbay ane »na
diliney TCP k -t (Puk * browk w-TOP qa-QT] QERCA-NOM {lew lyosicastung
Although children do not know thes. the namour that (they) will quat the troadcasting of Pokemon was heard.
COMP3 3 2YRIAD Tvesriz BISEND ANIPrY TEINE Rz wer b )
(Comommas-NOM  presens-TOP mn-wheber-OT)  @ution -anly do-becmme chaidren-TOP uresome quastion
Childrn e Srenome becuuss (Do) ek aaly questions whether thwre ars Chnsunas gle.
b toc3 *-A=A2 L1 | F 3¢ snLsT [ {~-T7 S ! ]
recendly o-aal-TOP [eamly resporse -NOM  reun. POSS) ay--ty habtet-0-become response
Recergly ¢-mail became habvt due to the joy of bemng able to returmn the resoones easdy.
COMP¢ a REoR5 [ {=(3% ] <@rE&nd sRe aso noc [ (373 | )
(women-be-of hous-at wey oddCOP-QT]  agaaian -ACT convenatan-'s bemnring- st hawd opman
(1Y howrd s opstean e of you are women. you should stay hame 2t the begrang of the corversstion.
] SHRD X KRR oRe g amz - AV S ¥ ]
Thes caxery-s liteane-8-TOP (ot leamure afer haught -ACC bear| trmadomy- NOM acne-esem afver thoupls
It soums tiks 10y the literatuse of tes coustry. tere 1s no fresdam of heving after thougl at lesstre.
[COMPS & £ 1754 SEo*e REwENS aflle B84T k IN 4 [ Y3 [ ]
{at any comt room's inmde-ACC  wach-wars-QT)  demre-NOM remsang lard-ACC wut-PAST dewre
n d for he lard while ang tas demre that () want 10 398 inads the room a8 ey comt.
b |eEde 8812 HhELRWEC ane L Y- 7 3%] Eu ZB5L0 aan
bacome aged-hermonkey-TOP (small sxmal- > fear-ACT hald T} wory-TOP tTe-esems. fear
The sary that manksyw. ancs aged. teve {ear for small arsmals wems rus.
[COMPS 2 (LeTe Rivae "M HRAN Teng R neE3> 2neA
(il 1t o now e booh-ACC resd-cortine} onhemace -NOM  can dof wnwmr© become-maybe cntnce
If tyor can stand the endrance of reading the sssme book Like or not. you can probebly become 2 wnter.
b E [ 88THSH [} {~ ane rd 7 1727 37 un
maks up ctam-with failed-mnce {atmohsety effort .ACC make} deaacn-dd sammed ofan
Since (he) (aled in the make up exam. (he) serms © have made & deasan of making an effart withoug fal.
COMP? & | [-F 3 3EPT BAL [ 13T 1 3 WO serne 8>TV§ [ 3% ]
(mow's msface-  naked played] memary-ACC sonedey wnn-was-QT dunk memary
(1 am) tanking of sameday wnting A the memary of playing an the snow aaked
b ADRT Hrzen r<T |5 [ 1" 43 'KWNT L2 TI38} an
10 public wpeak-when {everytung apenence- (romspesking) fesling-m do-then good expanence
Itis & good idee t0 speak in the feelings thet (you) ave tallang aboas 1g from the when you spsak in public.
OMPR 3 FRASD E 0 1) L a4 T BAs *2e aasT 331 Bx
(chiidren's [y ACC o] aleg -NOM finaity camal.ro reachert ples
The pstton st the cisidrer's playgroussd should be uxyemsed finally reached the counsil.
® e | {=R P SARSO aae [ 34 19 KMz *5n03 s
cily -5 Wik -o&-TOP (ol -froas-N repns -ACC fiitie} Jaflsitely] ais NOM olmrval gl
At e wishow of Us ity il Us rule Ut Us regeest (ran Us ddwty aust bs liserml is otacrvesd.
coMP9 2 /ANg b Ly 74 andend L !t 1%e RER2T Boshr s
(taxry-if tusvy-even delay-QT) agxc -NOM Uyes yoars-even  Latar-become probed lome
The logic t the harder you Inavy. the ssare betind you gt was probed three years ister.
[ BEEVND SREDNWT (S ans [ X1 8% ] AN [ Y13 ue
the duy befare yettes acodent-tvgardng  (driving-with immaderation -NOA exieed-QT} Sl NOM  cused immaderation
Regarding the vy before y dy there was an expl that there was an dnving iovalved.
COMPIN 3 [ 4 ) ] nTHrRE riend Ly |«NDE=B /wSEINT (3143 R
[itwary-s realding ACC  do-QT] daznen -axly sofar known ot dermson
Cnly tw decyman that the retaalding of the hospetal wail de dane has baen known so far.
[} =ne RZVOT L 1.3 34~ ane Hrend "y <8 as
ayax Ao [0 by bian -ACC pgans-QT] #lag- NOM b 4

CA
Since nobody came. the plan © drew the concluman by tearrcw is not m arder
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Toald _ Verwon Seggment ! Seguars 3 3 Segmers 4 FS %ﬁ Segunae 7 Probe

1 c 323 fre e ae LEBLE (53 zRR [
syhow whawver instnanent-with 8 piece of oumc-AC perfars-not-f teacher-©-TOP becomeecamonot AN
Anyhow if (ons) canact presst & (Rece of music with some land of musical (ans) cannot be woacher.

(o [4 SRPeT nae rIk5 ane [T x4 26N ner B8EST
yweet shop-at shoppng-ACC dod baloon-and camdy-NOM old ume-from-'s  favonte-COP the day after waarrow |
Whan 1 $hop at a swest thap. 3 balloon sad a candy have bemn (my) faverite from old imes.

3 [ R anenT nEn [ {% ] gue BRAS | £33 A
remvaon-NOM  [ssestecmes sl classroom+cnly nee exiseen QT carenkar-NOM wmd Pl lirws
Since the rescrvation was Late, the care takor smd it only smal! caseroom 13 avaslablc.

Ca c E {3} 33} ave bD<e axv DRED 258 wacgsd SRRA
@on of he tme cold-NOM cach-when noss-dan head-mcre purful-becanes  dinner
Mot of the tme whan { casch cold. the head becames more perful then the nos.

(= [ HRdiz FEOL™D S0 34 noBLYI 2hAaA X T 13} ¥o7e
ammer holidey-TO children-'s wid birs-'s ohamviicn-wmth  aver-‘svianty-TOf very mxh Ny el seak
During sasmer holidays. the vianity arosud e nver becames naisy wih) chaldren cbesrving wild rds.

{ad € [ DL [ s<RINT i3 23 ez TR Bans TOEARS L)
vebicle-at ofunenidecgree  urxiarstnde but apr apus-ad  cxprem -COP-TOP  ypwed NOM differ much Cum
1) know (this) ence (1) often taks trermporation. s speed of wpar express axd cxpress i3 very different.

c? c 80 AGS | "ayrd anc LW e¥>T fioTWe na
yoag's popdatwon NOM  reusealy aaodural gva o grabadly retum oy pulites.
Receraly e young pop is gadaily ng to the duxal wen.

(= [ tomers -} 7] 2EAED nets xaflic MRT L 11 Y3 L &4
thet ere-TOP Jepany's mot shnne.-NOM meat earthuake-wit enchae s and asved Cermany
1n e ern. Mast of the BNINes 11 Japan endred tig sarthrpakes and sEvivert

(=] 3 Ruse nuES r<e ame | 1 ad VOLENE [ 3% 5 4 %
TEEpEtan-ACC  decend than mmedkately had-ACC find-and releuved- wars-JT  tank pacture ook
(1) fhnk | (wendd KRz to he) relesveri by finving the hntel immeristely after getg off froam the trerspnranon

clo ¢ roo0R ABLTWS Iy anmee mTeT 4TS EDLTWD s
amo--afur aawd fan-NOM rond-all came ageannd now-even make noame pemal
Aher he mmo Dunamert. exatnd fmn came aut 1o the road and nokng sl even now.

1 3 SRz b1 1] SWrEs anx PRNE L L {4 [ F-{3%-2 %] 728-2
aaoellant tancher-also necvmayy + g aubject NOM litde-when cieegs-TOP yhe fok
The i’ - tazt whn the mamber of subsscts is low. pe y ‘wii not came.

c12 [ zOTE sC2IITY [ 34 nas se22TE aTe nLed L]
water's umids-ACC  walk-only-even wood far body swmming TOP  cvenwheaaged  everybody ayoy-an tost
Even by walking in the water, swimimeng 13 good far hesith. everybody can engoy it even whan aged.

C13 < "R nens que Kes B<Rrd Ses £<83 23,2
mmall owmnanllgea  lived aR-NOM hegitan NMZR-NOM often: exist Francs
When you live in 2 small town or villate. 1t 13 aften the cass that ycu i becames e gher:

(= L &<BOND Iemp WORTS 638 Ll [ 1~r4 ALRW L 3
often smd ting+COP+tag farever ~URatACC  holdeNMRZ-TOP  hmithfar good+NOT "o
(1t18) aften sad. g nit1s ) not goad far (youn health to ksep the feeling of resengrment farever.

C1S ¢ -ae a«®e ant awe [ { 24 waon EOAALZ xR
day tme-dinng wared aredeand gt school-a swakseand 50« NMRZ-NOM  dfTicuit «COP good heath
if (yon) wark all Syough e deytmc. (yo) get trod amt (it 15) dfficult 10 23y swakc &t rght schood.

Ci6 ¢ stz -k 34 -S8n05 | 111 b 14 ~&< 50 LTB8IS &
Mr.Puyi-TOP Jspanvin higheat.-becase moummneenng-TOf lifcame-at once-ahout do-leave:-let's your insbend
Since Mt Pugi 18 the ghant Bounan i1 Japan, let's climb (i) sbog anoe 1n your lifeame.

c17 ¢ *lraryE  BINT —AN0 ase L2 1.1 BAESES zoTer L2
e - NOM .1 4 e pErn-'s meal-ACC aaakae NMNZ-NOM cumabersoms becmne - have ok
As the mid-erm cxam 8 Coming Ner. 1t has been decomng cumbersome © maks & meul for ane parson.

C18 3 +—AK RorL AX9=rD | 7 4 543 &ATS (RN ¥4 L
November- became-dse concert's gadmce-NOM oon came-f goodtme COP spang
November came. 30 1t is 2 good 0me if the mwitRtion 10 e CORCET Sy SO WTIVE.

cl9 ¢ enng Bigv Tt A0 IR fany apaTHS 1¥Y2R
pretty clotesonly taveemnd Fewewd lummous ramrent-NOM ppewmg UK
(She) has anly pretty clothcs. and Dor RRUNOUS IRCICK 1N TS 1S APPCIING.

C20 < L e ¥ 4 ROGAR &t /IN0 nwiz ursLne tonsd &
takee NMRZ-NOM 0ot parson-to (or-TOP osting xan-TOP difficult-QT wmd rock
itis smd thas for somenns who hes never taien (i), iowang wet1s difficuit

197

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.




(o1 [ *2Y *80 L [ ] [ [ T[] A¢- kAR S5lLive 20880 [ 7]
wwrall the otter day-'s wodes-GEN cnme-TOP aver-speading soom-QT rmow-PASS office
After all the coums of the axhar day's accident was sud ©© be over-speeding by rumo.

c2 c COWMI [ [%4-] flo L 1] - 1373 [ { 7] ®O235 e
thetincidintwith  regarding whasasver relsnon-even not exiement-QT docxr-TOP sy -perhags shoppng
As (or s incydent. parhaps the doctor will saythe) has notteng © do with it st all.

e e *oe a%x8T R 2OT /805 -7 ®>T gLa nrd
finally ssccnd hand bookse p © thm fallowing day-is tape-ACC uss-and previswed camers
Bang sbis v finally parchuse (it), from the following day (1) ussd the tpe and previewed.

C4 c AFP=yT MR8 E385& RRA | T Bngoe b g 3 2 88
ool cakdrar TOP wilaily foa-> [ Jodearnl Peusng-ACC funslnt wam w sy
Al the stage. the childrn gallantiily procedad to the frons and ficsshed gresting.

s ¢ ARen | AR L F 4} rae [ [~+ &AL 2
unck field in --Top cald-though inmde-ten. om body-far good tns wesk
The air 'n e track field. althaugn it 15 cald. 13 bettee {or health then e sir :nede.

26 < xan [ 21 ] Woe L 1+ {3 | D/~ oz 1-1-{3) <Hen
importEt biingoge TOP  dwws temde-x place-COND worry-TOP urnecesary s
As for the mmparant belongngs. (if you) shways place 1t bemde. worry IS Unnecesanry.

27 c b 73 Aan AIMZ nzce urAT EES [ rTd ]
0 chewmng gum-'s wrappw-TOP both ende-ACC Oo-ard tash c-0 ciacard cram school
As for the fogshed chewing gam wrappers. 2e both ends of 1t 29a8 decard it in the rash can.

3 < L 974 1] nae 2ERBS ae L -2 NEH .<re ) |
mirg chewing um-ACC  chww.wiule breath-ACC whale-then thrast-NOM pmnful-becone o
When you infwie your breuth winle chewing aunt avared chewing gam. the 2Fost e to ache.

C29 < L I &<{BN t [3F 1 1F | ] | Ehad Y Leidy [S13 27 sl
aged-NOM often swy tat yang age-TOP nsteng-TOP tuyng-by-even do-tetame-NOM good-mem sovenar
Cid people my 2us. Dyt winle young it 13 betier 16 even buy siffenng.

o ¢ o3 NEARLL naz n 25TH wi®->T sueen a%
nowsdeys fonk forward 10 tme-TOP everm crows-NOM MOURREN-1C reRT  rewt-ame-COP aheiete
The ums (Tm) lockung {orwand 10 nowadiys 1 the tme whan the cTOWS rehen 10 the MOERMIS and fewt in e evenng.

(oc T B an IZISNP RIAE xile noOTES agRs L (=1 ) X
lant your-from Mamie-at-kive pergul-m@ ommrespondence-ACT sayted-(rom samp fes-NOM mnd .
Since (1) started corespandence with my pecpal 1n Marals (a year, (1) mund the stamp fee.

32 [ rveER xEAE el 3% [ | 73 xarnce [ [ 1 Jr4r4 STRS [ ]
TV-TOP sidom aEm apenat-tat ifomation-TOP 1mportars-COP-far  newspaper anly-TOl no fal wach yard
(We) seidam wm on TV, bt soce infarmencn is :mmparm. (we) look tyough cnly newspaper without fail.

33 ¢ L. U] 305 SORED S A>T wdoT ATCE U8
tax®ook-'s back-'swoward-gt  Uis eNDOn' answer-NOM esered be-for watch-gve bukery
Plosse ke 2 100k o (the asswer), soce the snewer for this uestian 18 entered towmrd the tack of dus textbook.

CM ¢ 2T2¥2v I=213 L ] e BEHOTX -0 4 annd L > Y3
question =wk.TOP English-s quetyon ACC ulicaty-sertence  far-only um-PASS post
Question marks are used aaly (or Binglish serterces that mdicats quastion.

{~1] e SEA ArL2s |ne Sve | 8813 SerTed va-ra
overy dy wee.NOM low. when shger-even oely hald hle reccwrt dhap
If everyduy sress level is low, even anger can be Deld samly.

36 [ *BeN .- £ 79-4 aERLLS s swot L £ 1~ BorsLL an
veagelable sioni~'s  alail-TOP -t tlage-NOM a-COP- 5> fadioim- o Unxhistle - soumis sty rooe
The Laly & Us veyetabie sure somas (0 heve bcume (aos becsas she 13 quiet tat evil.

(o< 14 ¢ L3t 13 28805 AR ane RR$S 3> [ L-7-03] N
yoang from ward tabit-ACC loam-d emly correted-NOT camplurt
When (you) [cam bad habist wile young. 5t wikl not be eanly correced.

(s S =z 1remce A e BN E aes [ [ 43" § Aax
peaceful it awny-TOP  peogle-'s wsh no dfferens-QT everybody-NOM  baheve woskent
Brerybody delieves ttwt caly the peacefid 215 cazyy 8 people’s wish.

(e e BOAIR gIrnre t 1 1% 13} Jee 2WKBT AR #ond 20—
et persc-TOP  nomstierwhere  funny lisn-ACC all-b Y h favored wu b
Thet perscn, becmase hs tells ey lies nc maser whare he ia t3 liked by everyane.

co ¢ L - 2<RIT mr L -3 1Rogu e EegnDT 4 23 TARS

& NOM  din banl  acunds Julguaea-TOP  clasty witle-POSS-1xn oubled snpe

Tha electnaty 13 sast down. so (we are) in Woubie for we canmot provids acoursts [udgeaent.
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! —Seguent 2 Seggners 3 Segmers 4 Segmers S Segmars 6 —Sgmee] Probe

d vyye k-ryv¢ &8 f 233 L1 )

[ ] doughms-ACC ovryday - -t
(1 e pizzs and doughwvnms. sc. everydey.

[ TLEA Vs B Ter ]
exremely magaificen taaiding- NOM was txait ad
An extremely Bagrshicen aalding was tait

d 8IAz Wae 26T G2 ]
hach-TOP sways home-2 - oosn
(i) slways eat lunch st howe.

4 . (& E (3 1 BdE nrd I~0Dust
ety chesp thop-NOM et halpful Bsupe
(It would de) heipful if thare ts 2 cheap shop nearby.

] [.23- 1% 3502 zne SO *08
arty Ialiwwy-rOP amytody wak-NUY Chnme lngng
As for » disty haliway. nobody walks.

d rLas aoT L1114 e>%REA o2
ashi hop TP (9.COP-00 ] tem shop-to dares
Hecune sty 1op 18 (ar, wiead .10 & 88 SROP . [INCampiots sertance|

[} N0 KRT XA mEdE fare
Stanpau- POSS disang room- & fnend ACC watf{ar-o scholarshep
in order 0 wast for a friend at the direng room in Shijuku.. (incamplete sereemce |

4 N4 X%n axln ans &Te m
U of Hewni's Japarame lectures-TOP vay ules
The Japarmee lecazres at U of Howas is very.. (incompies ssramce]

d <3e3 brLESE  Lohn LRLeE k7
soon o (ster we- ¥ U ogveives  do ool doxwt
if (we) do not excuss 0m.. pl

] A-c-¢ -89 3 AN s5L< »e
caffes-dlso cle-do ursasty wal wwmal
(1t ) ssems both coffes and cale Are UNLaRLY.. (INCOIMPION MTRITCS |

4 S>30 RAS ¢ 1- rEA [ I3V 2 1) x48
Seppasc’s Ans-sio by mw perhegs hot-maybe Sanurdwy
By now jum even 1n Sepporo may be perheps hot.

d LR LY ne-g st L 1L 3 4 &3
ummaTOw hame-© aw-with wun-by roum L]

(1) mll retsm © my home tomarrow with Sy sser by trmn.

4 axae [ % 3% /3 ¢ 2LOT EARAK nay
Sighttemn 10 Nkio  do-wis-8 lawmre ame not exisent-because reggetaiul camiogue
(It 1s) reggeciful that (1) do not beve leamars tme even tiough (1) want 10 vist Nikko.

d a2 &TS ROorn suve-s>T Ror Nong
achet-TOP vary apumve-atxnph nahiemty Do hepdkerctaef
As far s Schrt, aithough 1t was very expenuve, (1) nahiemly bought st

L] PARAIIS RO BRE rR<EA LEoR »ne
photo aitemm-n famly-'s phow-ACC plecty ored desanery
(i) mared plenty of fammly pactures 10 the photo altum.

4 P1Y-3% 4 LHT ahme E 1 | Thd (.74}
[rands- NOM first ume Sixnagees station-@ shsnkanen- man addrem
For the first tme. my fnend gat on stankarsen ot Shmagews setion. axd . [incomples sntencs] .

4 RA 2880 ne e LT rIpor agR
SRan Rw-NOM  premgers-'s Dk AT pmbed-and mAnng-COY - PAST acyctie
The statians cres ahed the passengery? back, and (1t) was amasing.

d 8< TS i< Te AL 5L AT (3 T x4 o1ZA
curty-also 1ms-aiso oqmily cowded -0 g
iT18 crowdsxi sasty or lewe. 50.. [IDCCIRpIets SEMBITER)

4 AaFmMT ﬁes -u ) N AWE GBS e
sbeny-dy putance paiow-to  go-becmee ksy
Becmse () will pnhphwpplmby-hqbdhmodbnyu lincamplete serserce|

d rOTH Nl SARS s8e RATULS DAL
e ho-TOP everybody-NOM  1umh-ACT «ang choers
As (or the vaces how. lunch
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D2t d 2090 e HOL<BE /28D a7t 44 s [
twenty mirnass erli tig peperteg-ACC xn stop-'s banch-at forgee wnd
(5 fargat the paper tmg an the bench & he bus Sop twenty minass ago.

D2 4 SOT=-A2 —NP [ 143 ] TasNT P A ] sLisLL .
s poal-TOP ol yosr sroamd swimmung-NOM  pomsblebxcane  membars-NOM plergy mono
Becmuse you can swim all year 13 thie swimenng poni. there ssesm [lasy of menbers.

B 4 [ £2 3] fogte KLY Ly riug weIhd 24
sy towtrs mds-ACC  esting-ex: wikngtx. dod tesis tuppeer ap
(You would) fesl tuppaer if you walk and eut acuid the busy town.

D24 4 &th t8e L 1L [ BbOdE nilliz [ [<-2 3 orn

J-ACC todey-witen fimf nextwesk-TOP tree ame-twcome glames

uwwuﬂu—mmw Um tmatwork w1l by frow.

D2s d B<UODE LETHT BiIRLE HEY mL< TLE D "ML
ph-TOP hewrttully pventd vay fun noL-maybe pnos
(0 may oot be fun if you do not geve the gt wth your heart

D 4 pt- £ /] XOF IY=pD NBEIC fAeTd s L]
Two yewrs ald ori-NOM i kndsrgarten-to pass n anderto luggege
Ins orcler © puas e elite kindergarten, the two year oid gut.. (incomplets sanence)

D? 4 sgec eLihe Lgne [ {0 TezVE [ (3% 4 8<EA
todey -wten wphcamn-ACC  do-not-if mriew - NOM camo-QT henrd-and e
(1) hoard that if you do aot spply withen todey. yau canaot heve ow. . ok

D8 ¢ 2398 avoT nao L[S Honhz soLn an

baxt-b meskng PEBCIpIe- (0t agybs e sping

Bucwuse it is 1t cavetaass, it maybe Ut (1) cssan simal Us wovtng. (cunple wtiase]

D29 d WEBLLT =P 4- RoNBLE RN autuz »5 .2 3
busy-mnce party-o come-no-QT memege-NOM became premderg
Bonme Gere was s Bemags suy\ng ance busy (sameans) cannot came 1 the paty... rmﬂn-ml

D0 d M@ PREV L 14~1¢ —&EosT j3 -4 HEDE =8
arplane-NOM scheduled ®an earty amve NOM-COoP occamanaily s-NOM water
Occamonally awplanss cculd wvrve cartior than schedhded. .. p

DI 4 E=ATS 205 L 0 Rbdev =T »o<V LTOHAL [ 1
besr-TOP dnok whsle conmataon-Nom  hresh-uml hare rolax do-want sheiee
(1) want © relax here while dnnking besr unl the conmultanan firsshes.

D32 d Rus e - P2 2 REAS Frd - X 1)) RRD /%2
westher-NOM good-d Rodte-to chmb parsony NOM  below fram clesly can see age
1f the woming is gund. (yor) i wee (rom beluw pryple win) are cimisng s Rockien

D33 4 LoNe Ieno | (%1 Borog 3-QyAT AxTI2 RroL rn
dut e ulllyos-s dematy-ACC recognaed TOP  Burope.COP JpmrCOP.TOP  not-PAST owel
In dus era. £ was Exsope not Japmn that recogresed the bematy of Ulnyos.

D34 4 ORI suong | [M81- ¥4 (31374 (314 ROARR B8oTWLS ar
fiah-TOP fresher.f resher-@are 9ood-QT buying-© came person-TOP  thankung watch
The pecple who came 1 buy fish tank fish ia beter f it is fresher

DS d xy & 8veE SoKYE  AnT Fa=2 nyve HT<d [ 3
uon-ACC [ 2 s axr-NOM ope-and JEes-NOM sy ot demk
If (you) push the tarson, Yus doar opens and the cn of Racs comes At

D36 4 EARRE L2 %®I2OT (331 14 InTHd  MRD L -3 8 RABA
nsw yours day-TOP everywhere break-COP-becamme  umnily dany Takyo's sky-aven BJ dcaonary
Bevaas sverywinre 13 larving bresk dunig orw your's day. cven s dinty shy of Tokyu. (usumpios weaans]

D3? d NEAD ane BERION RABENS L 2] (33 4~ TO2T ne
fomgners-'s 0ae-ACC remember-NOM  good s-decuse  the chr-at ] arnds
Becmas (you) are good st remembenng formgneny’ names. #t st the cher there sxd. (incamplese semence]

D38 d SHRAZKC DOEPE ' {31 % WL ant negxe ABRE [NED
ICONVESe plece-a euN-ag f. =T qae il -ty farcurwe book-ACT selsect-can peung
The locslion 18 not good, D it is spacious and quews. ad also you can sslect your favarste hook. .. {(incomplets ssrasrce}

D39 d AM an =M Al TURA wian ay an
Kyatn: Shaltokn Homeim Hokkedo-&t vay BpenAEe-'s ”p o
The gep 10 Lemparsnse amang Kyusiny Shukoins Honsiw, and Hokiado is very.. [incomplets sersence)

D& d RTHS DPUDBD &5, ROLLE BORTRE 03P "1 [ /]
.-t rocs-if whether decide-wart-QT  dark-becmme mon lule wat pomt office

Wi Becmas

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Expected Answer(key)
Some music has been treasured. yes(p)

a
RRS a It has been three years since the research started. nol(q)
RR9 a There were a lot of injured in the hospital. yes(p)
GR3 a The average prize for the violin contest was 10 dollars{no(q)
GR7 a Breakfast is eaten after waking up. yes(p)
CN1 a Over-cating can cause problems. yes(p)
CNS a An old man happened to be near the college students. |yes(p)
CN9 a It is no use studying while young. no(q)
COMP3 a Children can annoy adults when Christmas is coming. | yes(p)
RR2 b There are no fireworks in this area tonight. no(q)
RR6 b The photos were picked up yesterday. yes(p)
RRI0O b Nobody yeamns for the hometown festivals. no(q)
GR4 b There is a penalty for ignoring another’s pain. yes(p)
GRS b The friendship did not last. no(q)
CN2 b The best way to have a meaningless life is to read. no(q)
CNe6 b Snakes moved on the ceiling. no(q)
CNI0O b It is noisy in the apartment building at night. yes(p)
COMP4 b ‘T'he literature of this country 1s tull of treedom. no(q)
COMPS b The city hall has certain rules for senior cilicens. yes(p)
a [ There are only small classrooms left. yes(p)
c7 c The young generation likes to be in the city nowadays.|no(q)
Cil1 c Students like many courses to be offered. yes(p)
C15 c Night school is easy after working all day. no(q)
GR9 c Having pretty clothcs may reflect onc's interest in arts. | ycs(p)
c23 c The tapes were used on the day of the purchase. no(q)
c27 ¢ Tie both ends of the wrappers before trashing. yes(p)
C31 c The price of the stamps was not considered. no(q)
c3s c Anger can be suppressed. yes(p)
c37 c Habits can be corrected with ease. no(q)
C39 c That person tells a terrible lie. no(q)
D1 d Pizza was eaten every day. yes(p)
DS d People like a dirty floor. no(q)
D11 d Sapporo in June can be hot. yes(p)
D14 d The tickets were cheap. no(q)
D17 d Somebody pushes passengers into the train. yes(p)
D21 d The bag was left at the airport. no(q)
D2s d Giving thoughtful gifts is a pleasure. yes(p)
D31 d To husry and leave is preferred. no(q)
D33 d The Japanese did not appreciate ukiyo-¢ in those days.|yes(p)
D35 d If you pull the lever, a can of juice will drop. no(q)
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Appendix 11. The Nouns Used in the Fourth Segment

| Constiuction Type REGULAR RELATIVE (RR)
r——"m [ ARGUMENT NP RELATIVE
i _RR2 RR4 RRS RR6
i N [e] (o]
benefsctive joct of activi tient
[ ] L4 |
face research train
[ ] =R L |
superiment raiway
[ ] L] L
nose observation SUper express
toy face resesrch i
| Construction Type _ REGULAR RELATIVE (RR)
| Argument/ Adunct PP AGJUNCT PP RELATVE
Trial Number RR7 RRS _RR9 RR10
Case marker of Hesd Noun in  |DE KARA E o
relation with the predicate
locstion of action jsource direction path
T HeadNoun [a [@W 3 an 3]
Probe church i square
‘n mlmnam b |[bbE an 28 1]
1 hOMmetown b Lrica fisld
Distractor c |mm [ 3 ns an
[} aoee lehvine hatel roed
Semantic Fisld shine, etc. hospital, etc. yse of land
Canstruction T)
[Clause] and Head Refation ence
Trisl Number GRY GR2
T HesdNoun |a &M an
Probe learing exercise
R [Location|NPinClsuse b [@5 e
3 sconomics basabell
Distractor c |mw xRk
(o)
|___ Semantic Field scholastic act
|____Construction Type _ GAPLESS RELATIVE (GR ]
[Cisuse) and Haad Relation LT ; A avent
Trial Number GR7 GRS GR9 GR10
T HeadNoun [a |GIR un l!l ’R&(
Probe breakfast Fglﬁm movie taundry
R Loawlwmc-m CHET [ 1 [ 1 50
' linchbox sesing off _ i
Distractor c |RS ] E 3] 23N
o mes! Quidsnce fine arts i
___iSementic Field mesl visit entertainment _ {housek
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Construction T) CLAUSE AND NOUN HOST TYPE (CN)
Sernantics of Head Noun Reistionai Hesd Noun
Tris) Number _CN1 N2 CN3 CN4 CNS
T [bd Noun [a (MR L T an BLR a
Probe resuit reason just before betwesn next to
JR Lmlw inCaume b A% an L 2L3 ”
| condition on the behind outside
Distractor c |NB N ) L 23 »
o cause relation front inside
| ___iSemantic Field casse season |Defore/aftes front/back in/out
Construction T CLAUSE AND NOUN HOST TYPE (CN) ]
Clause and Head Relation Raistional Hesd Noun Par Head Noun asi-reiational Head Noun
Trisl Number CN6 CN7 ) CN9 cN10
T HeadNoun [a |B2v [T ] | | BN [ ]
Probe around back side sound [M mormin:
R Lmlw inGause [b 2DV EN » ne L]
| sueToundin front side voice responsibility Jnm' 14
Distractor c (v {3V s 4] "
0o side both ends breath effort eveni
Sementic Field sround face/side sound tience forning/night

COMPLEMENT (COMP)

Thought and Feeling
COMPS COMPE
an HEA
desire endurance
B nn
tear effort
Y 2
information 0 nature
Semantic Field communication _|information desire feslin
Construction T COMPLEMENT (COMP)
Semantics of Hesd Noun Other Content-Taking Nouns
Trisi Number COMP7 | COMP9
T Hesad Noun s BV
Probe memory
R |Location|NPinCQasuse |[b |88
]
Distractor c |9
o habbit
[___ISementic Fisid i
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Appendix 12. The Instructions for Self-Paced Reading and Probe Recognition Task

Screen 1
Instructions for the experiment

Thank you for volunteering to participate in this experiment. You will remain totally anonymous.
Your data will be analyzed and pooled with others for publication. You are of course free to
withdraw from the experiment at any time.

Hit the space bar to continue.

Screen 2

This is a linguistic experiment to find out how native Japanese speakers and speakers of Japanese
as a second language comprehend Japanese sentences.

The experiment consists of two parts. In the first part of the experiment, you will be asked to hit
the keys according to the instructions on the computer screen. In the second part of the

experiment, you will be given paper and pencil and asked to answer simple questions about
Japanese sentences.

Hit the space bar to continue.

Screen 4

For statistical purposes, your responses require a label. At the beginning of the experiment you
picked (or the experimenter picked for you) a unique name, which will be used consistently
through the experiments. Your real name will never be used.

Screen S5
You will see a part of a Japanese sentence on the screen. For example, you may see a segment
such as:

To continue reading the next part of the sentence, hit the space bar. The sentences may or may
not be grammatical Japanese sentences and may vary in length. For example, after hitting the
space bar, you see a sentence in parts such as:

BRRED ALV Y=/ RN/BEANTLIEZITNISIIZSIZN

In the next screen, you may see a word surrounded by * % such as:

* ok JERE & %
If you remember seeing this word in the immediately preceding sentence, hit the "p"(=yes) key
marked by a green sticker with your right index finger. If you do not remember seeing the word
in the sentence, hit the "q" (=no) key marked by a red sticker with your left index finger. (In this
case, this word was in the immediately preceding sentence, so if you remembered it, you would
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hit "p".) It is important to respond to the word in the ** as quickly as possible. So please place
your right index finger on the "p” key and left index finger on the "q" key now.

AZUEREPEqQDF—(CERIVTSEE LN, Let's practice. Hit the space bar with your
thumb. MR T, AR=R/ =ML T,

Hit the space bar to continue.

Participants do one trial of self-timed reading and probe recognition task as follows.
BB (participants hit the space bar)

MREED (participants hit the space bar)

N U 2% — &(participants hit the space bar)

RS (participants hit the space bar)

WS (C (participants hit the space bar)

TTEII UL (participanss hit the space bar)

57 (participants hit the space bar)

* & JFRE * * (participants hit either ‘p’ or q')

Screen 6

Did you try hitting the keys as quickly as possible?

Occasionally after you hit the 'yes' ("p") or the 'no’ ("q") key, you will see a statement like:
The calendar for the next year needs to be purchased tomorrow.

If the statement is true according to the sentence you just read, hit 'yes' ("p"). If the statement is
not true, hit 'no’ ("q").

Hit the space bar to continue.

Screen 7

When you see :

Hit 'g' to goon.

Please press the 'g'key. EFDAZ LW TZEML TS LA,
Let's practice a bit before the main experiment.

Hit the space bar for more
practice. BT, AR—=ZAN—=EWML T2, 65PLMBELET.
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Participants do three practice trials as follows.

7 A Y NITHE (participants hit the space bar)

W2 (participants hit the space bar)

LVZE LN (participants hit the space bar)

6 UNIIN (participants hit the space bar)

* k07 * % (participants hit either ‘p’ or ‘q’)
"Hit 'g’ to goon."” (participants hit ‘'g’)

CDZ L=+ (participants hit the space bar)

[ ULND T (participants hit the space bar)

E B E (participants hit the space bar)

1= TU\D (participants hit the space bar)

* &k XF L F * * (participants hit either ‘p’ or ‘q’)
"This person is saving money." (participants hit either 'p’ or ‘q’)
B > 7=0%(2 (participants hit the space bar)

SR (C (participants hit the space bar)

DMF S8 (participants hit the space bar)

& Y (participants hit the space bar)

* * 3EIR * * (participants hit either ‘p’ or ‘q’)

"Hit 'g' to go on." (participants hit ‘g’)

Screen 8
Are you ready for the main experiment? [f you have questions, ask Satomi now.
If you would like to go back and practice more, hit ‘b’ key.

If you can start the experiment, place your index fingers at the right positions and hit the space
bar now.

'p'Hyesitrue, 'q'Hino/false TY
Remember "p” for yes/true and "q" for no/false.

HIT THE SPACE BAR TO DO THE MAIN EXPERIMENT NOW.

IF YOU NEED MORE PRACTICE HIT b TO GO BACK.
RBREMDOTHNNTTR, KIFNE. ASLBEPLEQDOF—CRVT. RIETANR
—R/—EMLTRZEL,

If ready, participarus hit the space bar to do 160 trials. If not ready, participants hit ‘b’ to do
the last three practice trials and came back to Screen 8.

(After all the trials)Screen 9

This is the end of the experiment with the computer.
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In five seconds, the screen automatically changed to Screenl0

Screen 10

Now [ will give you the next part of the experiment.

Then participants told the experimenter, who was outside the room, that the computer session
was over.
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