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Abstract

The present study investigated scrambling effects on the processing of Japanese sentences and priority
information used among thematic roles, case particles and grammatical functions. Reaction times for
correct sentence decisions were significantly prolonged for scrambled active sentences with transitive
verbs in the first experiment and with ditransitive verbs in the second experiment. Errors were made with
scrambled sentences more than canonical sentences in both experiments, which suggested that scrambling
effects were apparent in active sentences. Passive sentences in the third experiment indicated that
canonical order defined based on case particles, not thematic roles, was more quickly and accurately
identified than scrambled order. Potential sentences in the forth experiment and causative sentences in the
fifth experiment indicated that the processing of scrambled sentences based on grammatical functions, but
not on case particles, required longer reaction times and resulted in higher error rates than canonical
sentences. Consequently, scrambling effects in the present study indicated that neither thematic roles nor
case particles can provide fully-satisfactory information for canonical phrase order, and that only

grammatical functions offer satisfactory information in all types of sentences.
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INTRODUCTION

Save for the rule that verbs must come at the end of sentences, word order in Japanese sentences is
flexible. Studies in theoretical linguistics (e.g., Saito, 1985) present ample syntactic evidence for
transformational accounts of free word order in Japanese. According to these accounts, canonical word
order is reordered by a transformation called ‘scrambling’ (originally proposed by Ross, 1967; see general
information about scrambling in Nakayama, 1999; Nemoto, 1999). Research in sentence processing,
however, presents a conflicting picture on scrambling effects (see Miyamoto, 2004 for overview).
Chujyo (1983) reported that reaction times to make correct sentence decisions are lengthened by
reordering phrases by scrambling.  Likewise, Mazuka, Ito and Kondo (2002) found scrambling effects on
Japanese sentence processing by way of an eye-movement experiment. Conversely, Nakayama (1995)
and Yamashita (1997) found no significant scrambling effects using self-paced reading methods. To
clarify these conflicting findings, the present study examined the effects of scrambling on the processing of
Japanese sentences, using active sentences with transitive verbs in the first experiment and ditransitive
verbs in the second experiment. Once the scrambling effects on active sentences could be established,
passive sentences in the third experiment, potential sentences in the fourth experiment, and causative
sentences in the fifth experiment were examined by comparing canonical and scrambled word orders with
the aim of revealing priority of information used by native Japanese speakers for the processing of

Japanese sentences.

‘Gap-Filling Parsing’ Hypothesis for Explaining Scrambling Effects

A ‘gap-filling parsing’ hypothesis was first proposed for English (Frazier & Clifton, 1989), Dutch
(Frazier & Flores d’Arcais, 1989) and later also by some studies of Japanese Wh-scrambling constructions
(Aoshima, Phillips & Weinberg, 2002; Sakamoto, 2002). For example, a scrambled word order in an
active sentence with a transitive verb (V) is created by rearranging a subject (S) and an object (O): “Tadao
deceived Yukiko’ is written in a canonical SOV sentence such as Tadao-ga Yukiko-o damashita and a
scrambled OSV sentence such as Yukiko-o Tadao-ga damasita. Chujo (1983) asked native Japanese
speakers to judge whether sentences made sense semantically by pressing a ‘Yes’ or ‘No’ button. Chujo

found that scrambled sentences took longer to produce a correctness decision than canonical sentences,



which he explained as follows. If the nominative noun phrase (NP-ga) 7adao-ga is placed in its
canonical position before the accusative NP-o Yukiko-o, speakers can comprehend the sentence without
any extra effort. However, when the accusative NP-o is placed in the frontal position and NP-ga follows
it (i.e., scrambled order), speakers must know whether or not the frontal accusative NP-o is appropriate for
the object which typically appears just before the verb damashita to construct a verb phrase (VP) Yukiko-o
damashita. The reversed order of NP-o and NP-ga initiates a search for ‘gap’ which is originally placed
just before the transitive verb in canonical order. Due to this ‘gap-filling parsing’, speakers need extra
time to process scrambled sentences.

On the other hand, Nakayama (1995) and Yamashita (1997) conducted on-line sentence processing
experiments using self-paced reading methods, which did not find differences in reading times between
canonical and scrambled sentences. According to these findings, both the nominative NP-ga and the
accusative NP-o are located parallel to one another under the single flat level (i.e., flat structure). Since
there is no specific canonical order in the flat structure, any word order can be generated to construct a
sentence. Sakamoto (2001) further elaborated on the results of Yamashita, noting that since case particles
are attached to all nouns in Japanese, clear identifications are given to functions of nouns. Consequently,
scrambled word order does not require an extra cognitive load for sentence parsing.  Given this argument,
the assumption of flat structure does not initiate the gap-filling parsing. Since scrambling effects showed
mixed results in previous studies, the present study first examines scrambling effects using active sentences

with transitive and ditransitive verbs.

Three Information Cues for Predicting Canonical Noun Phrase Order

There are three possible information cues for canonical word order used by native Japanese speakers.
First, canonical order is predicted by ‘thematic roles’ in such a way that an agent precedes a theme. For
example, an agent Hanako-ga precedes a theme 7Taro-o in active sentences with canonical order
Hanako-ga Taro-o nagutta. Second, ‘case particles’ in a noun phrase provide relations between a
predicate and noun phrases: The particle —ga assigns a noun phrase nominative while —o assigns an
accusative. In this case, Hanako is marked as a nominative noun phrase by —ga and 7aro as an accusative
noun phrase by —o. As a result, the sentence interprets that Hanako made an action of hitting 7aro.

Third, canonical order is established by grammatical functions in such a way that the subject precedes the



object. For the purpose of this paper, we assume that grammatical functions are not primitive notions,
rather they are defined in terms of syntactic configurations (see Chomsky, 1981). From a more abstract
perspective, in the syntactic structure of a simplex clause without involving any transformation such as
scrambling, subject (S) is the argument in the syntactically highest position; direct object (DO) is the
argument in the lowest position; indirect object (IO) is the argument in the position hierarchically between
subject and object. When it is not necessary to distinguish between direct and indirect objects, we refer to
non-subject arguments simply as objects. Since a verb (V) appears at the end of a sentence in Japanese
(i.e., a head-final language), the syntactically canonical order is as follows: [S [IO [DO V]]]. In the sentence
Hanako-ga Taro-o nagutta, the noun phrase Hanako-ga is the subject and Taro-o is the object
Syntactically non-canonical orders (e.g., Taroo-o Hanako-ga nagutta) require gap-filling parsing, as
mentioned above.

If results from the first and second experiments demonstrate extra cognitive loading for scrambled in
comparison to canonical noun phrase order in sentence processing (i.e., scrambling effects), all three
information cues can be applied to predict the canonical noun phrase order of active sentences. The third
experiment used passive sentences such as Taro-ga Hanako-ni nagurareta (“Taro was hit by Hanako”).
In this type of sentence, scrambled order is created by swapping two noun phrases as Hanako-ni Taro-ga
nagurareta. 'The same meaning is kept in both sentences. Interestingly, according to thematic roles,
canonical order is predicted as Hanako-ni Taro-ga nagurareta because an agent Hanako-ni precedes a
theme Taro-ga. In contrast, as a noun phrase with the nominative case particle -ga precedes a noun
phrase with the accusative case particle -o, case particles provide the canonical noun phase order of the
passive sentence as Taro-ga Hanako-ni nagurareta. Grammatical functions also provide information
cues for canonical order in the same way as case particles. Thus, canonical noun phrase order is different
between thematic roles and case particles, and between thematic roles and grammatical functions.
Tentatively defining the canonical noun phrase order as Taro-ga Hanako-ni nagurareta, if the third
experiment were to reveal scrambling effects, thematic roles would be excluded while case particles and
grammatical functions would remain as candidates of priority information in determining canonical order.

The fourth experiment used potential sentences such as Taro-ni eigo-ga hanaseru-daroo-ka? (‘Can
Taro speak English?’). The canonical order in such potential sentences is predicted by grammatical
functions as Taro-ni eigo-ga hanaseru-daroo-ka? because the subject Taro-ni precedes the object eigo-ga.

In contrast, prediction by case particles specifies the canonical word order as FEigo-ga Taro-ni



hanaseru-daroo-ka?  Unlike in active and passive sentences, a noun with the dative case particle -#i is the
subject in potential sentences (Harada, 1973; Shibatani, 1978; Ura, 1999). Thus, case particles provide
information for canonical order other than grammatical roles in potential sentences. Comparing the
sentence processing of two different noun phrase orders, the fourth experiment excludes one of the possible
information cues. Since the fourth experiment compared the effects of grammatical function and linear
ordering of the nominative and dative case particles, the fifth experiment investigated the effect of other
two case particles of dative and accusative. The results of the fifth experiment confirm the conclusion

from the previous experiments and generalize them to all types of case particles.

Outline of the Five Experiments

It was hypothesized that if scrambling effects were observed in the processing of the active sentences
of the first and second experiments, the results would support all three information cues: thematic roles,
case particles and grammatical functions. If the effects were observed in the passive sentences of the third
experiment, the first information cue of thematic roles would be excluded. Finally, the fourth experiment
with potential sentences and the fifth experiment with causative sentences would determine which type of
information, case particles or grammatical functions, is the primary factor affecting the speed and accuracy

of processing sentences with different word orders.

EXPERIMENT 1: ACTIVE SENTENCES WITH TRANSITIVE VERBS

The first experiment tested whether native Japanese speakers take longer to process active transitive
sentences in scrambled word order than those in canonical order. For example, an active sentence
containing a transitive verb, such as Hanako-ga Taro-o nagutta (‘Hanako hit Taro’) can be reordered by
scrambling the subject and the object as Taro-o Hanako-ga nagutta. Nevertheless, both the canonical and
scrambled sentences have the same meaning. If scrambling effects are apparent, these sentences must
have a configurational structure as depicted in Figure 1. Figure 1-(i) describes canonical order while
Figure 1-(i1) scrambled order. The transitive verb nagutta constructs a verb phrase (VP) with the
accusative noun phrase (NP-0) 7Taro-0. Once NP-o is placed in the initial position and the NP-ga follows

it, native Japanese speakers initiate a search for ‘gap’ which produces VP with the verb. This gap-filling



parsing requires extra sentence decision time. However, if no scrambling effects are found in sentence
processing, such a structure may not exist and it would therefore be possible that noun phrases of NP-ga

and NP-o are located parallel to one another.

Insert Fig. 1 about here.

Method
Participants

Twenty-eight graduate and undergraduate students (22 females and 6 males) at Hiroshima University
in Japan, all native speakers of Japanese, participated in the first experiment. Ages ranged from 21 years
and 1 month to 29 years and 0 months, with the average age being 23 years and 2 months on the day of

testing.

Materials

As listed in Appendix 1, 52 correct, 32 incorrect and 20 control sentences (a total of 104 sentences)
were prepared for the sentence correctness decision task. Correct “Yes’ responses consisted of 52 active
sentences with transitive verbs. These 52 sentences were arranged in canonical order, and the nominative
case marked subject (NP-ga) and the accusative case marked object (NP-0) were then swapped to create
sentences of scrambled order. For example, a sentence Tomoko-ga Taro-o hometa (‘Tomoko admired
Taro”) was altered to Taro-o Tomoko-ga hometa. Since a pair of canonical and scrambled sentences was
identical in terms of words used, a difference in syntactic structure can be directly compared in reaction
times and error rates.

It was expected that reading times would become shorter when participants saw sentences containing
the same words. Thus, in order to prevent this problem of repeatedly encountering the same words, a
counterbalanced design was used to assign participants to different words. Two lists of sentences were
given to two groups of participants. Each list consisted of 52 sentences (26 canonical and 26 scrambled)
for correct “Yes’ responses.

Thirty-two syntactically or semantically incorrect sentences were used for correct ‘No’ responses to

the task.  As with sentences with correct “Yes’ responses, scrambled sentences were created on the basis



of canonical sentences. For example, the phrase order of a canonical sentence Junko-ga Kenji-o nutta
(‘Kenji stitched Junko’) was re-arranged to read Kenji-o Junko-ga nutta. This counterbalanced design
was also used for sentences with correct “No’ responses: Two lists of sentences were given to two groups
of participants. Each list consisted of a total of 32 sentences (16 canonical and 16 scrambled) for correct
“Yes’ responses.

In addition, 20 control sentences were added to each of the two stimulus lists. The same control
sentences were used for the two stimulus lists. Consequently, a total of 104 sentences in each list
consisted of 52 correct (26 canonical and 26 scrambled), 32 incorrect (16 canonical and 16 scrambled), and

20 control sentences.

Procedure

The presentation was controlled by a computer program Microsoft Visual Basic 6.0 + Microsoft
DirectX8. Stimuli with both “Yes’ and “No’ correct responses were presented to participants in random
order in the center of a computer screen 600 milliseconds after the appearance of an asterisk “*’ indicating
an eye fixation point. Participants were instructed to respond as quickly and as accurately as possible in
deciding whether or not the sentence made sense. Response was registered by pressing a ‘Yes’ or ‘No’

button. Twenty practice trials were given to the participants prior to the commencement of actual testing,

Analysis and Results

Extremes among sentence correctness decision times (less than 400 milliseconds and longer than
4000 milliseconds) were recorded as missing values. The means of correct “Yes’ and ‘No’ reaction times
and error rates for sentence correctness decisions are presented in Table . Before performing the analysis,
reaction times outside of 2.5 standard deviations at both the high and low ranges were replaced by
boundaries indicated by 2.5 standard deviations from the individual means of participants in each category.
The statistical tests which follow analyze both subject (F7) and item (F2) variability. Only stimulus items

of correct responses were used in the analyses of reaction times.

Insert Table I about here.

A series of one-way analyses of variance (ANOVAs) with repeated measures in canonical and



scrambled noun phrase order were conducted on reaction times (milliseconds) and error rates (percents),
using subject (F;) and item (F3) variabilities. The first experiment of active sentences with transitive
verbs indicated that for correct “Yes’ responses, sentences with canonical order resulted in shorter reaction
times [F(1,27)=58.90, p<.001; F5(1,51)=61.88, p<.001] and lower error rates [F;(1,27)=15.71, p<.001;
F>(1,51)=17.14, p<.001] than those with scrambled order. The same ANOVAs were carried out for
correct ‘No’ responses.  Sentences with canonical order processed shorter reaction times than those with
scrambled order in subject analysis [F(1,27)=14.49, p<.001], but not in item analysis [F>(1,31)=0.02, n.s.].
Thus, some items must strongly affect the results of reaction times for ‘No’ responses.  On the other hand,
error rates for correct ‘No’ responses indicated no significant main effect in subject and item analysis

[Fi(1,27)=0.05, n.s.; Fx(131=1.56, n.s.].

Discussion

Experiment 1 revealed scrambling effects on the processing of active sentences with transitive verbs
for correct “Yes’ responses. This result supports that these sentences have a configurational syntactic
structure for canonical order as depicted in Figure 1-(i). For the processing of scrambled sentences, the
accusative NP-o, which is placed in the sentence-initial position, initiates search for ‘gap’ to complete the
verb phrase constructed by NP-o (i.e., ‘gap’) and a transitive verb as shown in Figure 1-(ii). This
gap-filling parsing must lead to longer reaction times for scrambled sentences than canonical sentences.
Some confusion involved in this parsing process resulted in higher error rates for scrambled sentences than
canonical ones, whereas this tendency was not observed in sentence correctness decisions for correct ‘No’
responses.  Since these sentences contained syntactic or semantic errors, the gap-filling parsing did not

make a difference between canonical and scrambled sentences.

EXPREIMENT 2: ACTIVE SENTENCES WITH DITRANSITIVE VERBS

As discussed in the introduction, there are conflicting results for scrambling effects on sentence
processing.  Although active sentences with transitive verbs showed significant scrambling effects in the
first experiment, an additional experiment was conducted to ascertain the effects in different conditions.
Therefore, the second experiment used active sentences containing ditransitive verbs such as Hanako-ga

Taro-ni hon-o kaeshita (‘Hanako returned a book to Taro’) as represented by the canonical sentence in



Figure 2-(1). This type of sentence can exchange three noun phrases in any order, so that six different
word orders can be produced as one canonical and five scrambled sentences. These sentences still impart
the same meaning. In the present study, as depicted in Figure 2-(ii), an inanimate (i.e., the
thirdly-positioned) NP-o noun phrase is placed in the sentence-initial position as in hon-o Hanako-ga
Taro-ni kashita. 1f scrambling effects are observed in the second experiment in addition to the first, then,
the gap-filling parsing must play a role in the processing of scrambled sentences with ditransitive verbs as

well as those with transitive verbs.

Insert Fig. 2 about here.

Method
Participants

Same as Experiment 1.

Materials

As listed in Appendix 2, 20 correct, 20 incorrect and 20 control sentences (a total of 60 sentences)
were prepared for the second experiment. Correct “Yes’ responses consisted of 20 active sentences with
ditransitive verbs, which were arranged in canonical order. The nominative case marked subject (NP-ga)
and the inanimate accusative case marked object (NP-0) were then swapped to create sentences of
scrambled order. For example, a sentence Kenji-ga Junko-ni hana-o okutta (‘Kenji sent followers to
Junko’) was altered to hana-o Kenji-ga Junko-ni okutta. Since the canonical and scrambled sentences
were identical in terms of words used, a difference in syntactic structure can be directly compared in
reaction times and error rates. Again, as in the first experiment, a counterbalanced design was used to
assign participants to different sentences to avoid repeatedly showing the same words. Two lists of
sentences were given to two groups of participants. Each list consisted of 20 sentences (10 canonical and
10 scrambled) for correct “Yes’ responses.

Twenty syntactically or semantically incorrect sentences were used for correct ‘No’ responses to the
task. Scrambled sentences were created on the basis of canonical sentences. For example, the phrase

order of the canonical sentence Kazuko-ga Kenji-o senttaki-o odotta (‘Kazuko danced a washing-machine



to Kenji’) was re-arranged to senttaki-o Kazuko-ga Kenji-o odotta. 'The counter balanced design was also
used for sentences with correct ‘No’ responses: Two lists of sentences were given to two groups of
participants. Each list consisted of a total of 20 sentences (10 canonical and 10 scrambled) for correct
‘No responses.

In addition, the same 20 control sentences were added to each of the two lists. Consequently, a total
of 60 sentences in each list consisted of 20 correct (10 canonical and 10 scrambled), 20 incorrect (10

canonical and 10 scrambled), and 20 control sentences.

Procedure

Same as Experiment 1.

Analysis and Results

Extremes among sentence correctness decision times (less than 400 milliseconds and longer than
5000 milliseconds) were recorded as missing values. The means of correct “Yes’ and ‘No’ reaction times
and error rates for sentence correctness decisions are presented in Table 1. Before performing the
analysis, reaction times outside of 2.5 standard deviations in both the high and low ranges were replaced by
the boundaries indicated by 2.5 standard deviations from the individual means of participants in each

category. Only stimulus items of correct responses were used in the analyses of reaction times.

Insert Table II about here.

As in the first experiment, ANOVAs with repeated measures in canonical and scrambled sentences
were conducted on reaction times and error rates for correct ‘Yes’ responses. Again, the second
experiment of active sentences with ditransitive verbs showed significant main effects on both reaction
times [F(1,27)=56.36, p<001; Fx1,19)=70.25, p<001] and error rates [F;(1,27)=10.80, p<.001;
F>(1,19)224.18, p<.001]. The results revealed that the processing for scrambled sentences took longer
reaction times and resulted in higher error rates than canonical sentences. The same ANOVAs were
carried out for correct ‘No’ responses.  Canonical sentences were processed more quickly than those with
scrambled order in subject [F(1,27)=16.07, p<.001] and item [Fx(1,19)=8.58, p<.01] analysis. However,

error rates for correct ‘No’ responses indicated no significant main effect [F;(1,27)=3.10, n.s.;

10



Fx(1,19)=3.20, n.s.].

Discussion

The results of the second experiment for correct “Yes’ responses replicated those of the first
experiment. The processing of scrambled sentences was slower and yielded higher error rates when
compared to that of canonical sentences. Consequently, as shown in Figure 2, active sentences with
ditransitive verbs must form configurational structures as well as those with transitive verbs. Again, the
second experiment suggested gap-filling parsing performed for scrambled sentences as depicted in Figure
2-(i1). Interestingly, there was a large difference in reaction times between canonical and scrambled
sentences. The time for ones with ditransitive verbs was 604 milliseconds (see Table II), which was far
longer than the 223 milliseconds for ones with transitive verbs (see Table I). This difference in the
scrambling effect on the sentence processing between transitive and ditransitive verbs was produced by
differences in the distance of the scrambling; a long distance scrambling was used for sentences with
ditransitive verbs while a short distance scrambling for ones with transitive verbs.

As opposed to the findings of the first experiment, the results for correct ‘No’ responses (i.e., incorrect
sentences) in the second experiment revealed scrambling effects: scrambled sentences were processed
more slowly than canonical sentences. A difference in the distance probably created a longer parsing
time for scrambled sentences with ditransitive verbs for correct ‘No’ responses.  Again, the difference in
reaction times between canonical and scrambled sentences was longer for ditransitive verbs than transitive
verbs: 91 milliseconds (non significant) in the first experiment, 161 milliseconds (significant) in the second
experiment.  Since neither experiment indicated differences in error rates, the longer distance in structure
did not seem to influence the accuracy of processing for scrambled sentences for correct ‘No’ responses of

both transitive and ditransitive verbs.

EXPERIMENT 3: PASSIVE SENTENCES WITH TRANSITIVE VERBS

In the first and second experiments, active sentences with transitive and ditransitive verbs supported
the existence of scrambling effects. Upon proving these, the question arose as to what kind of
information cues native Japanese speakers use for identifying canonical noun phrase order. There are

three possibilities for active sentences: thematic roles, case particles and grammatical functions. Using

11



the example in Figure 2, thematic roles provide information that an agent Hanako retumns to a goal Taro a
theme hon (‘book’).  Case particles provide information for canonical order as a nominative noun phrase
Hanako-ga, a dative noun phrase 7aro-ni, and an accusative noun phrase son-o. Grammatical functions
show noun phrases from the initial position in the configurational structure: a subject Hanako-ga, an
indirect object Taro-ni, a direct object son-o, and a predicate kaeshita (‘returned’) at the end of the sentence.
All three linguistic explanations provide appropriate information for canonical order of active sentences.
Table III summarizes predicted canonical word orders, for the purpose of sentence processing, determined

based on the three information cues.

Insert Table III about here.

To determine priority information used for native Japanese speakers, the third experiment employed
passive sentences with transitive verbs, whereby thematic roles and case markers provided a conflicting
picture. Figure 3 gives an example of a passive sentence Taro-ga Hanako-ni nagurareta (“Taro was hit

by Hanako).

Insert Figure 3 about here.

Thematic roles provide information that the agent NP follows the theme NP, so that an agent 7aro-ni
precedes a theme Hanako-ga, predicting the canonical order as Hanako-ni Taro-ga nagurareta.
Assuming the existence of scrambling effects on the processing of passive sentences, if native Japanese
speakers follow information guided by thematic roles, the canonical order of Hanako-ni Taro-ga
nagurareta would be processed more quickly and accurately than the scrambled order of 7Taro-ga
Hanako-ni nagurareta. However, the canonical order is defined by case particles as a noun with the
nominative case particle -ga preceding a noun with the dative case particle -ni. Thus, case particles define
the canonical order as Taro-ga Hanako-ni nagurareta in Figure 3-(1) and the scrambled order as Hanako-ni
Taro-ga nagurareta in Figure 3-(i1). The prediction for sentence processing is then reversed in a way that
the canonical order Taro-ga Hanako-ni nagurareta should be processed more quickly and accurately than
Hanako-ni Taro-ga nagurareta. The third experiment offers an answer as to which type of information,

thematic roles or case particles, is actually used by native Japanese speakers.

12



Method
Participants

Twenty-four graduate and undergraduate students (9 females and 15 males, none of whom
participated in the first and second experiments) at Hiroshima University in Japan, all native speakers of
Japanese, participated in the third experiment. Ages ranged from 21 years and 8 months to 31 years and

8 months, with the average age being 26 years and 5 months on the day of testing.

Materials

As listed in Appendix 3, 36 correct, 20 incorrect and 16 control sentences (a total of 72 sentences)
were prepared for the third experiment. Correct “Yes’ responses consisted of 36 passive sentences with
transitive verbs. These 36 sentences were arranged in canonical order based on case particles, the
nominative case marked noun phrase (NP-ga) and the dative case marked noun phrase (NP-ni) were then
swapped to create scrambled sentences. For example, a sentence Junko-ga Kenji-ni osareta (‘Junko was
pushed by Kenji’) was altered to read Kenji-ni Junko-ga osareta. Yet, these two sentences carry the same
meaning, so that a difference in syntactic structure can be directly compared in reaction times and error
rates. Again, as in the previous two experiments, to avoid repeatedly showing the same words, a
counterbalanced design was used to assign different sentences to participants. Two lists of sentences were
given to two groups of participants. Each list consisted of 36 sentences (18 canonical and 18 scrambled)
for correct “Yes’ responses.

Twenty syntactically or semantically incorrect sentences were used for correct ‘No’ responses to the
task. Scrambled sentences were created on the basis of canonical sentences. For example, phrase order
of canonical sentence sora-ga Junko-ni sentakusareta (‘Sky was washed by Junko’) was re-arranged to
Junko-ni sora-ga sentakusareta. The counter balanced design was also used for sentences with correct
‘No’ responses: Two lists of sentences were given to two groups of participants. Each list consisted of a
total of 20 sentences (10 canonical and 10 scrambled) for correct ‘No responses.

In addition, 16 control sentences were added to each of the two lists. Consequently, a total of 72
sentences in each list consisted of 36 correct (18 canonical and 18 scrambled), 20 incorrect (10 canonical

and 10 scrambled), and 16 control sentences.
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Procedure

Same as Experiments 1 and 2.

Analysis and Results

Extremes among sentence correctness decision times (less than 400 milliseconds and longer than
4000 milliseconds) were recorded as missing values. The means of correct “Yes’ and ‘No’ reaction times
and error rates for sentence correctness decisions are presented in Table IV. Before performing the
analysis, reaction times outside of 2.5 standard deviations at both high and low ranges were replaced by
boundaries indicated by 2.5 standard deviations from the individual means of participants in each category.

Only stimulus items of correct responses were used in the analyses of reaction times.

Insert Table IV about here.

As in the previous two experiments, ANOVAs with repeated measures in canonical and scrambled
sentences were conducted on reaction times and error rates for correct “Yes’ responses.  Passive sentences
in the third experiment indicated scrambling effects in both reaction times [F(1,23)=17.22, p<.001;
FX(1.35)=16.23, p<.001] and error rates [F;(1,23)=10.18, p<.01; F5(1.35=11.33, p<O01]. The results
suggested that canonical order defined by case particles was processed faster and more accurately than
scrambled order (see Figure 3). The same ANOVAs were carried out for correct ‘No’ responses.
Neither reaction times [F(1,23)=2.67, n.s.; F5(1,19)=2.06, n.s.] nor error rates [F(1,23)=0.19, n.s.;
F5(1.19)=0.61, n.s.] showed significant main effects. Thus, no scrambling effects were observed for

correct ‘No’ responses.

Discussion

In passive sentences, the nominative case particle -ga comes before the dative case particle -#i (i.e.,
case particles) while the agent comes after the theme (i.e., thematic roles). The results of the third
experiment indicated that canonical order defined based on case particles was more quickly and accurately
identified than scrambled order. ~ As shown in Figure 3-(ii), the gap-filling parsing must take place under
the configurational structure described by case particles. The sentence-initially positioned dative NP-ni

Hanako-ni initiates a search for ‘gap’ to match the verb nagurareta (‘being hit’). Since grammatical

14



functions also provide the same information as case participles, the results of the third experiment excluded
the possibility of thematic roles as priority information for canonical order and supported the priority of

case particles.

EXPERIMENT 4: POTENTIAL SENTENCES

The third experiment eliminated thematic roles as a candidate for priority information in sentence
processing.  Subsequently, the fourth experiment investigated which of the two remaining information
cues, case particles or grammatical functions, is the primary factor. Potential sentences such as
Hanako-ni eigo-ga hanaseru-darooka (‘Can Hanako speak English?”) supply conflicting circumstances
between case particles and grammatical functions. In potential sentences, as the dative case particle —i is
assigned to syntactic subject properties, grammatical functions tell that a subject with -ni comes before an
object with —ga in the canonical order.  On the other hand, case particles indicate noun phrase order that a
nominative case particle —ga should precede a dative particle -ni. Figure 4-(i) describes the canonical
order of potential sentences based on grammatical functions. If the order of the phrase, Hanako-ni
eigo-ga hanaseru-darooka is processed faster and more accurately than eigo-ga Hanako-ni
hanaseru-darooka (i.e., scrambling effects), grammatical functions will be the last remaining source for
canonical order. In this case, as depicted in Figure 4-(ii), native Japanese speakers will start searching for
‘gap’ soon after seeing the initially-positioned NP-ga eigoga (‘English’). However, if the results are
reversed, case particles are the priority information for canonical order provided to native Japanese

speakers.

Insert Figure 4 about here.

Method
Participants

Twenty-four graduate and undergraduate students (15 females and 9 males, none of whom
participated in the previous three experiments) at Hiroshima University in Japan, all native speakers of

Japanese, participated in the fourth experiment. ~ Ages ranged from 19 years and 7 months to 21 years and
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10 months, with the average age being 20 years and 6 months on the day of testing,

Materials

As listed in Appendix 4, 24 correct, 24 incorrect and 20 control sentences (a total of 68 sentences)
were prepared in the fourth experiment. Correct “Yes’ responses consisted of 24 potential sentences.
These were arranged in canonical order based on grammatical functions, the dative case marked subject
(NP-ni) and the nominative case marked object (NP-ga) were then swapped to create sentences of
scrambled order.  For example, a sentence Takashi-ni girishago-ga kakeru-darooka (‘Can Takashi write
Greek?”) was altered to read Girishago-ga Takashi-ni kakeru-darooka. These two sentences have the
same meaning, so that a difference in syntactic structure can be directly compared in reaction times and
error rates.  Again, a counterbalanced design was used to assign participants to different sentences. Two
lists of 24 sentences (12 canonical and 12 scrambled) for correct “Yes’ responses were given to two groups
of participants.

Twenty-four syntactically or semantically incorrect sentences were used for correct ‘No’ responses to
the task. Scrambled sentences were created on the basis of canonical sentences. For example, the
phrase order of the canonical sentence keshigomu-ni Masako-ga tetsudaeru-darooka (Can Takashi help an
eraser?) was re-arranged to Masako-ga keshigomu-ni tetsudaeru-darooka. The counterbalanced design
was also used for sentences with correct ‘No’ responses.  Each list consisted of a total of 24 sentences (12
canonical and 12 scrambled) for correct ‘No responses.

In addition, the same 20 control sentences were added to each of the two lists. A total of 68
sentences in each list consisted of 24 correct (12 canonical and 12 scrambled), 20 incorrect (10 canonical

and 10 scrambled), and 20 control sentences.

Procedure

Same as Experiments 1, 2 and 3.

Analysis and Results
Extremes among sentence correctness decision times (less than 400 milliseconds and longer than
4000 milliseconds) were recorded as missing values. The means of correct “Yes’ and ‘No’ reaction times

and error rates for sentence correctness decisions are presented in Table V. Before performing the
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analysis, reaction times outside of 2.5 standard deviations at both the high and low ranges were replaced by
boundaries indicated by 2.5 standard deviations from the individual means of participants in each category.

Only stimulus items of correct responses were used in the analyses of reaction times.

Insert Table V about here.

As in the previous experiments, ANOVAs with repeated measures in canonical and scrambled
sentences were conducted with reaction times and error rates for correct “Yes’ responses. Potential
sentences in the fourth experiment indicated scrambling effects in both reaction times [F;(1,23)=25.47,
p<001; F5(1.23)=13.61, p<.001] and error rates [F(1,23)=30.54, p<.001; F(1.23)=89.66, p<.001]. The
results suggested that the canonical order defined by grammatical functions was processed faster and more
accurately than the scrambled order (see Figure 4). The same ANOVAs were carried out for correct ‘No’
responses.  Neither reaction times [F(1,23)=0.11, n.s., F(1,24)=0.02, n.s.] nor error rates [F(1,23)=0.85,
n.s., F5(1.24y=1.21, n.s.] showed significant main effects. Thus, no scrambling effects were observed for
correct ‘No’ responses.

A very high error rate of 29.86 percent with a standard deviation of 24.93 percent was observed for
the processing of correct scrambled sentences. Numbers of correct responses for each participant are
reported in Table VI. Three participants properly responded to less than 3 of 12 scrambled potential
sentences. Since they were likely to properly judge other canonical and scrambled conditions for both
“Yes’ and ‘No’ responses, some native Japanese speakers may rely on the information provided by case

particles.

Insert Table VI about here.

Discussion

The results of the fourth experiment indicated that the processing of scrambled potential sentences of
Figure 4-(i1) based on grammatical functions required longer reaction times and resulted in higher error
rates than the canonical sentences depicted in Figure 4-(i).  The results of scrambling effects in the fourth

experiment excluded case particles; therefore canonical order is guided by grammatical functions which
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stand alone throughout the four experiments. Native Japanese speakers must follow fundamental
information provided by grammatical functions to decide whether or not a sentence is correct. The
processing of scrambled sentences initiates a search for ‘gap’ to match the object NP-ga eigo-ga (‘English’)
and the verb hanaseru-darooka (‘can speak’) as depicted in Figure 4-(ii). An error pattern among
participants indicated some peculiar trends; three participants continually rejected scrambled correct
potential sentences (see Table 5). If native Japanese speakers receive information from case particles, the
nominative case particle —ga cannot be attached to the inanimate noun eigo (‘English’). As shown in
Table 5, three of the participants may follow case particles rather than grammatical functions.
Nevertheless, scrambling effects were observed including these data, so that this tendency does not alter the

findings of the fourth experiment.

EXPERIMENT S: CAUSATIVE SENTENCES

The fifth experiment further investigated whether or not case particle ordering has any effect on
sentence processing. This experiment differed from the fourth experiment in two important respects.
First, the fourth experiment used sentences with the dative and nominative case particles, whereas the fifth
experiment employed sentences with the dative and accusative case particles. Different pairs of case
particles might have different effects on sentence processing.  Second, the results of the fourth experiment
suggested that the effect of grammatical functions is more prominent than that of case particles. However,
it has not yet been shown whether or not case particles still have some effect albeit weaker than that of
grammatical functions. The fifth experiment addressed this issue.

In the fifth experiment, two kinds of verbs were used; transitive verbs taking accusative object (i.e.,
accusative verbs) and transitive verbs taking dative object (i.e., dative verbs). Examples are presented in
Table VIL

Insert Table VII about here.

When an accusative verb is used in the causative construction, the causee (which corresponds to the
subject argument in the simple transitive use) appears as an indirect object in the dative. On the other

hand, in the causative construction with a dative verb, the causee appears as an indirect object in the
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accusative. The linear ordering of the indirect and direct objects can be freely altered by scrambling.

These possible orders are shown in Table VIII.

Insert Table VIII about here.

Given the four types of causative sentences shown in Table VIII, grammatical functions and case
particles make different predictions regarding canonical word order. According to the grammatical
function hierarchy specified in Table III, Al and Dlare in canonical order, and A2 and D2 assume
scrambled order. Thus, Al and D1 should be processed faster and more accurately than A2 and D2. In
contrast, from the view point of the case particle hierarchy in Table III, A1 and D2 are canonical, and A2
and D1 are scrambled. Therefore, A1 and D2 should be processed faster and more accurately than A2
and D1. Finally, if both grammatical functions and case particles affect sentence processing, Al should
be the easiest to comprehend (i.e., the shortest reaction time and the lowest error rate), because it is the
word order both hierarchies favor. A2 should be the hardest as neither grammatical functions nor case
particles provide support for it. The reaction times and error rates of D1 and D2 should be between those
of Al and those of A2, since grammatical functions and case particles make conflicting contributions in

processing D1 and D2.

Method
Participants

Thirty-two graduate and undergraduate students (18 females and 14 males, none of whom
participated in the previous four experiments) at Hiroshima University in Japan, all native speakers of
Japanese, participated in the fifth experiment. Ages ranged from 19 years and 0 months to 32 years and 3

months, with the average age being 22 years and 10 months on the day of testing.

Materials

As listed in Appendix 5, 32 sets of causative sentences for correct “Yes’ responses like those in Table
VIII, and 32 sets of causative sentences for correct ‘No’ responses (a total of 256 sentences) were prepared
in the fifth experiment. Since three nouns used in both types of sentences with accusative and dative

verbs, the only difference between two types of sentences was the type of verbs.  Thus, in order to make a
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direct comparison between sentences with accusative and dative verbs, these two types of verbs were
controlled by three variables of printed-frequency (utilizing the lexical corpus of Amano and Kondo, 2000),
number of morae and number of script symbols (i.e., kanji and hiragana) for both correct ‘Yes” and ‘No’
responses respectively. For correct “Yes’ responses, #-tests were conducted on these three variables
between the two types of verbs. A #-test showed that printed-frequencies (M=21,609, SD=28,180) for
accusative verbs did not differ from those (M=15,173, SD=19,595) for dative verbs [#62)=1.06, n.s.].
There was no difference between the number of morae for accusative verbs (M=5.78, SD=1.01) and for
dative verbs (M=5.53, SD=0.88) [#(62)=1.06, n.s.]. Likewise, the number of script symbols (M=4.72,
SD=0.52) for accusative verbs did not differ from those (M=4.59, SD=0.56) for dative verbs [#62)=0.92,
n.s.]. For correct ‘No’ responses, the same #tests were conducted on these three variables between the
two types of verbs.  Printed-frequencies (M=10,341, SD=11,598) for accusative verbs did not differ from
those (M=11,405, SD=21,460) for dative verbs [/(62)=0.25, n.s.]. ~ The number of morac (M=5.38,
SD=0.87) for accusative verbs did not differ from those (M=5.66, SD=0.87) for dative verbs [#(62)—1.30,
n.s.]. Likewise, the number of script symbols (M=4.59, SD=0.56) for accusative verbs did not differ
from those (M=4.78, SD=0.66) for dative verbs [/62)=1.23, n.s.]. Four lists were created by distributing
the test items according to a Latin square design and intermixing 20 filler sentences in random order.

Each participant saw only one list.

Procedure

Same as Experiments 1, 2, 3 and 4.

Analysis and Results

Extremes among sentence correctness decision times (less than 500 milliseconds and longer than
5,000 milliseconds) were recorded as missing values. The means of correct “Yes’ reaction times and error
rates for sentence correctness decisions are presented in Table IX. Before performing the analysis,
reaction times outside of 2.5 standard deviations at both the high and low ranges were replaced by
boundaries indicated by 2.5 standard deviations from the individual means of participants in each category.

Only stimulus items of correct responses were used in the analyses of reaction times.

Insert Table IX about here.
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For correct ‘Yes’ responses, 2 (accusative or dative verbs) X 2 (orders of case particles,
nominative-dative-accusative or nominative-accusative-dative) ANOVAs with repeated measures were
conducted with reaction times and error rates.

The result of reaction times did not show the significant main effect of either accusative/dative verbs
[F1(1,31)70.461, n.s., Fx(1,31)=1.299, n.s.] or order of case particles [F;(1,31)=0.979, n.s., F»(1,31)=0.687,
n.s.]. However, there was a significant interaction in both variables [F;(1,31)=15.517, p<001,
F>(1,31)=15.139, p<.001]. As shown in Table IX, the means of reaction times indicate effects in opposite
directions between accusative and dative verbs; the particle order of nominative-dative-accusative seems to
be faster to process than the order of nominative-accusative-dative for accusative verbs, while this tendency
seems to be reversed for dative verbs. It was assumed that the significant interaction would be created by
the reversal directions between accusative and dative verbs.  Thus, a one-way ANOVA repeated measures
was conducted for each type of verbs to examine the effect of case particle orders. The result showed that
sentences with the nominative-dative-accusative order were processed faster than those with the
nominative-accusative-dative order [F;(1,31)=6.196, p<.05, Fx(1,31)=8.841, p<.01] for accusative verbs.
As expected, this result was reversed in the dative verbs that sentences with the
nominative-accusative-dative order was processed faster than those with the nominative-dative-accusative
order [F(1,31)=8.836, p<01, Fx(1,31)=4.155, p<.05]. These analyses confirmed that accusative and
dative verbs behave differently in the processing of sentences regarding the order of case particles.

As for error rates, the same ANOVA analysis was conducted. As in the case of reaction times, the
result of error rates also showed no significant main effect of either accusative/dative verbs
[F1(1,31)70.725, n.s., Fx(1,31)=0.104, n.s.] or order of case particles[F;(1,31)=0.309, n.s., F»(1,31)=0.274,
n.s.] but, there was a significant interaction in both variables [F;(1,31)=29.524, p<.001, F(1,31)=35.791,
p<001]. The trend of error rates also seems to display the same pattern as reaction times. Thus, a
one-way ANOVA repeated measures was conducted for each type of verb. The result showed that
sentences with the nominative-dative-accusative order were processed more accurately than those with the
nominative-accusative-dative order for accusative verbs [F;(1,31)=17.303, p<001, F5(1,31)=11.597,
p<O01]. As expected, this result was reversed in the case of dative verbs; sentences with the
nominative-accusative-dative order were processed more accurately than those with the

nominative-dative-accusative order [F;(1,31)=8.986, p<.01, F(1,31)=15.274, p<.001].  Consequently,
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error rates also depicted the same pattern as shown in reaction times.

Discussion

The results of the fifth experiment showed that the processing of scrambled causative sentences based
on grammatical functions (A2 and D2) required longer reaction times and resulted in higher error rates
than the canonical sentences (Al and D1) regardless of the order of case particles. This suggests that
grammatical functions play a prominent role in sentence processing, and that strict linear ordering of case

particles has no observable effect on the speed and accuracy in sentence comprehension.

GENERAL DISCUSSION

As outlined in Table X, the aim of the present study was two-fold: (1) to investigate scrambling effects
on the processing of Japanese sentences; and (2) to identify the priority of information among thematic
roles, case particles and grammatical functions used by native Japanese speakers in sentence processing.

The following two sections discuss the results based upon the five experiments.

Insert Table X about here.

Scrambling Effects and Syntactic Structure

The first and second experiments indicated that reaction times for correct sentence decisions were
significantly prolonged for scrambled active sentences. In addition, more errors were made with
scrambled than canonical sentences. Thus, these two experiments supported scrambling effects
previously found by Chujyo (1983) and Mazuka, Ito and Kondo (2002).  As discussed in the introduction,
when an accusative noun phrase was placed in the sentence-initial position and followed by a nominative
noun phrase, native Japanese speakers began searching for a ‘gap’ to match up with the verb. Active
sentences with ditransitive verbs (scrambling effects of 604 ms) require a longer decision-making time for
scrambled sentences than those with transitive verbs (scrambling effects of 223 ms). Since the
configurational structure for ditransitive verbs as depicted in Figure 2 has longer distances than transitive

verbs in Figure 1, a ‘gap’ for ditransitive verbs from the sentence-initial position of NP-o has a longer
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distance than a ‘gap’ for transitive verbs. The distance difference or longer-distance scrambling (Nemoto,
1999) may have resulted in a greater disparity in the processing speed for ditransitive verbs (i.e., 381 ms
longer than the active sentences with transitive verbs). In addition to the great difference between the
scrambling effects of transitive and ditransitive verbs in active sentences, the third and fourth experiments
showed a similar degree of scrambling effects to the first experiment; 201 milliseconds for passive
sentences in the third experiment and 216 milliseconds for potential sentences in the fourth experiment.
Although types of sentences differ among the first, third and fourth experiments, all objects had the same
distance to verbs. Therefore, it seems that the longer-distance scrambling between an object and a verb
appeared to determine the degree of scrambling effects.

The results of the first and second experiments also provide evidence for syntactic structure which
appropriately explains the construction of Japanese sentences. Tamaoka, Sakai, Kawahara and Miyaoka
(2003) depicted three possible sentence structures. The first structure is the ‘non-configurational’
syntactic structure. Word order in Japanese does not alter the fundamental meaning, leading a group of
linguists (e.g., Farmer, 1984; Hale, 1980, 1981) to claim that it is non-configurational or “flat’ in structure.
This structural model predicts no differences in the processing of canonical and scrambled noun phrase
order. The second structure is called a ‘configurational’ syntactic structure. Several linguists (e.g.,
Miyagawa, 1989; Saito & Hoji, 1983; Saito, 1985; Hoji, 1985 for Japanese; Mahajan, 1990; Miiller, 1994;
Webelhuth, 1989 for other languages) claim that an instance of phrasal movement results in free word
order phenomena. This structural model predicts to have a difference in speed and accuracy between
canonical and scrambled order. The findings of the first and second experiments support this structure.
The third structure is either a ‘configurational structure without movement’ or a ‘base-generated structure’.
Tonoike (1997) argues that certain instances of Japanese scrambled phrases and sentences are
base-generated in their surface positions. Fukui (1989) makes a similar point that scrambling is a
‘substitution’ into a base-generated position. This structure predicts to result in equal processing speeds,
but differs in accuracy between canonical and scrambled order. The findings of the first and second
experiments indicated differences in speed and accuracy between canonical and scrambled sentences, so
that the second candidate of the configurational structure seems to explain the results properly. Therefore,
the first and second experiments supported the configurational structure in which the gap-filling parsing
operation functions for scrambled sentences.

Finally the existence of the scrambling effects in the first and the second experiments of the present
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study on the one hand and the lack of such effects in Nakayama (1995) and Yamashita (1997) on the other,
show important differences in experimental methodologies employed in these studies. Nakayama and
Yamashita used self-paced reading paradigm, that required subjects to press a key when they finished
reading a part of sentence presented in phrase-by-phrase fashion. ~Self-paced reading is usually regarded
as a very informative measure because it provides information about the intermediate steps of sentence
comprehension. At the same time the method is a less sensitive measure when compared to the
sentence-final judgment method used in our experiment. This is because participants are likely to pay
more attention to judgment components and are likely to create their own reading rhythm during the
experiment unrelated to their natural reading pace. The self-paced reading method is thus successful in
capturing scrambling effects only if a scrambled phrase is moved far away and the effects becomes
sufficiently large as reported by Miyamoto and Takahashi (2003). Given these considerations the
sentence-final decision method used in this paper is an effective method that gives us valuable information

about scrambling effects, even if it does not tell us the exact time line of sentence processing.

Priority Information for Identifying Canonical Order

Active sentences of the first and second experiments supported all three possible information cues of
thematic roles, case particles and grammatical functions for identifying canonical noun phrase order.
Thus, the present study further investigated priority information in the third, fourth and fifth experiments.
In the passive sentences, thematic roles and case markers offer different information regarding canonical
order. As depicted in Figure 3, thematic roles provide information that the agent NP-ni follows the theme
NP-ga, while case particles show the reverse pattern that a noun with the nominative case particle —ga
precedes a noun with the dative case particle —ni.  The third experiment proved scrambling effects in the
direction indicated by case particles. Thus, thematic roles were excluded from the priority of information,
while case particles and grammatical functions remained candidates.

The fourth and fifth experiments compared the effects of case particles and grammatical functions on
sentence processing. In potential sentences, case particles and grammatical functions provide different
information conceming canonical order. In potential sentences the dative case particle —i is assigned to
syntactic properties of the subject (Fukui, 1988, 1995; Shibatani, 1985). Thus, grammatical functions
indicate the canonical order that a subject with —ni comes before an object with —ga. In contrast, case

particles provide information that the noun phrase particle-marked —ga precedes the noun phrase
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particle-marked —#i.  The fourth experiment revealed the scrambling effects on potential sentences which
were ordered on the basis of grammatical functions as shown in Figure 4. Using four types of causative
sentences, the fifth experiment further investigated the possible effect of case particles on sentence
processing.  The fifth experiment differed from the fourth experiment in two respects: 1) it examined the
combination of the dative and accusative case particles rather than the dative and nominative particles, and
i) its experimental design made it possible to directly compare the effects of the two possible case particle
orders (i.e., dative-accusative vs. accusative-dative) in addition to compare the effect of case particle
ordering and that of grammatical functions. The result of the fifth experiment clearly showed that linear
ordering of the dative and accusative case particles does not affect the speed and accuracy in sentence
comprehension. Therefore, case particles were excluded from the list of priority information, leaving
only the possibility of grammatical functions.

Consequently, the scrambling effects found in the present study indicated that neither thematic roles
nor case particles can provide fully satisfactory information for canonical phrase order, and that only
grammatical functions offer plausible information in all active, passive and potential sentences. An
important issue which remained unexamined in this paper was exactly when gap-filling parsing was
initiated.  Since grammatical function information is usually dependent on the type of predicates, native
speakers sometime cannot determine the correct grammatical function of noun phrases by the end of
sentence in a head-final language like Japanese. This suggests that at least some part of the idea of the
wait-and-see model must be true in the sentence processing mechanism of head-final languages. Since
the sentence-final judgment paradigm used in this paper does not give us decisive information about the

timing of gap-filling operation, we leave this possibility as an avenue for future research.
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Table I. Eeaction Times and Error Rates for Actrve Sentences with Transitive Verbs

Fesponse Sentence Eeaction Time (ms) Error Rate {(%%)
Type Type I =D I sl
"Tes' SO 1203 238 3.02% 334

Eesponses o5V 1434 308 9.07%% . 36%

DEV-50W £ 223 A 6.04%
Mo SOV 1297 224 4.91% £ 9A%%

Fesponzes oEv 1358 216 9.35% 9.95%%

QEV-50W EE L4475
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Table II. Feaction Tines and Error Fates for Active Sentences with Ditransitive Verhs

Fesponse Sentence Feaction Tine (ms) Error Rate (%4)
Tvpe Tvpe Il =D Il sl
Yes' =000 1359 320 1.79%% 3.90%
Responses O30,V 1963 fi43 11.7%% 17.44%
0,50, V-20,0,V A 604 A 10.00%
Mo SO0V 1436 265 1.79% 4 76%
Fesponses D50, 1557 393 4. 29%% 10.34%%
0,30, V-30,0,V A 161 A 2.50%
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Table III. Information Cases and Predicted Canomcal Word Orders

Information Cases Predicted Canonical Word Orders
Thernatic Foles Agent » Goal » Theme
Case Particles Mominative *> Dative » Accusative
Grammatical Functions Subject > Indirect Ohject = Direct Ohject
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Table IV. Reachon Tines and Error Rates for Paszsive Sentences with Transitive Verhs

Fesponse Sentence Reaction Time (ms) Error Rate (%)
Type Type I ml I al
"Yeg' Ik 1521 358 1.85%% 3.54%%

Responses oEv 1722 497 0.25% 8. 08%%

CEWV-50% A201 214 40%
o' RIeky 1454 309 10 83%% 977455

Fesponses O3V 1582 366 2.17%% 10.60%

CEV-50% 198 A-1.67%
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Table V. Reaction Tines and Error Rates for Potential Sentences

Fesponse Sentence Feaction Tine (ms) Error Rate (%4%)
Tvpe Tvpe Il sl Il sl
"Yeg' SOV 1326 299 4.17%% TN

Fesponses o5V 1542 366 29.86%% 24 93%

QEV-20V 216 225 69%,
Ha' B 1586 349 5.90%% f.72%

Fesponses O3 1602 318 7.9%%% 8.33%

O5V-30WV 16 A2.08%
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Table VI. Numher of Correctly-judged Potentcial Sentences by Participants

Participants 'j‘x’es' Fesponse '-NIII' Fesponze
Canomcal Scrambled Canomcal Scrambled
1 12 12 10 11
2 12 12 12 11
3 12 11 12 11
e 12 11 12 g
5 12 11 10 11
i 12 10 11 12
7 12 10 12 12
g 12 10 12 12
9 12 10 11 2
10 11 10 11 11
11 10 10 10 12
12 12 g 11 g
13 12 g 12 12
14 12 g 12 11
15 10 g 10 11
1é 12 G 10 12
17 12 E; 11 12
15 12 G 12 11
19 11 E; 12 10
20 12 i 12 10
21 g 5 11 11
22 12 3 11 11
23 11 2 12 12
24 10 1 12 12

Mote & total of 12 zentences in each category.
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Table VII. Sinple Transitive Sentences with Accusative and Dative Verhs

WVerb Type Examples
Deshi-ga atarie-o bakrath
Accusative Verh pupll- MO atelier-4CC bt
"The pupil budt the atelier '
Dechi-ga atorie-ni kamatta
Datrve Verb pupil-NOM atelier-DAT stayed

"The pupil shut himself up i the atelier.'
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Table IX. Reaction Times and Error Rates for Causative Sentences

Eeaction Time (ms)

Error Rate (%4)

WVerb Type Sentence Type m = W 5
Accusative Verb S.10.DOV (NOM-DAT-ACC-WV) 2198 497 10.55%% 11.93%%
50010V (NOM-ACC-DAT-V) 2584 5549 23.44% 16.11%%

SI10.DOV-5 D010V A187 12.8%%%
Diative Verb 5.10.DOV (NOM-ACC-DAT-V) 21646 442 10.55% 12.74%
50010V (NOM-DAT-ACC-V) 2351 542 20.70% 16.98%

5 [0.DOV-5 D010V 1185 A10.15%%
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Table X. Possible Explanations for Scrambling Effects through Five Experiments

P f . . Cratntratical
Pl Exzp. # Sentence Types Thematic Roles  Case Particles e
Expenments Functions
Active Sentences with
Ezp. 1 ..
Scrambling ¥ Transitive Verbs X X X
Effects Active Sentences with
Ezp. 2 . .
. Ditransitive Verbsz X X X
Passive Sentences with
Exp. 3 - Excluded X X
Transitive Verbs
Prioniy Exp. 4 Potential Sent
Information H. oten entences Excluded X
Exp 5 Causative Sentences Excluded X

Mate : X refers to a possible explanation for the sentence processing,
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A gap-filling parsing gap nagutta

(1) Scrambled Order

FIG. 1. & gap-filling parsing in an active sentence with a transitive verh
Hanaka-ga Taro-o nagutte (Hanako hit Taro)

Mete : NP-ga refers to a nominative case-marked noun phrase.
MP-o refers to an accusative case-marked noun phrase.
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Inantmate NP-o 5
hon-o
MFP-ga WP
Hlnakn-ga

Animate NP

/ VI
|
Taro-ri
Inamirnate NP-o WV
& gap-filling parsing
gap kaesita

(1) Scrambled Order

FIG. 2. A gap-filling parsing i an active sentence with a ditransitive verb
Hanako-ga Taro-mi hon-o kaerite (Hanalo returned a hook to Taro)

Maote: NP-ga refers to a nominative case-matlked noun phrase.
MP-o refers to an accusative case-marked noun phrase.
NP-td refers to a dative case-marked noun phrase.
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MP-ga WP
Tato-ga
NP-m W

Hanako-1 nagurareta

(1) Canorical Order

=
MNP-ni =
Hanako-m / \
MP-ga WP
Taro-ga
MP-ni W
& gap-filling parsing gap nagurareta

(i) Scrambled Order

FIG. 3. & gap-filling parsing in a passive sentence with a transitive
verh Taro-ga Hanako-wi nogurareta (Taro was bt by
Hanalkn)
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MP-t VE
Hanalzo-m
Nlr-ga W
|

e120-Ja hanaserui+darooka)

(1) Canotdcal Order

N\

MP-ga
Elgn-ga /\
MP-mu
Hanako-m /\

MP-ga
4 gap-filling parsing gap hanasem(+darn oka)
(i) Scrambled Order

FIG. 4. A gap-filling parsing in a potential sentence Hanako-wm gigo-ga
kanaserudarooka (Can Hanako speak Enghsh?)
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APPENDIX 1

The active sentences with transhitive verbs for Expeniment 1

Chanomical Sentences

Serambled Sentences

Items for Correct 'Yes' Responses

1

HFFRAEESE,

Tamoko-za Taro-o home-ta.
Tomoko-NOW Taro-ACC praise-PAST
Tomoko praiged Taro.

FEI BT E R

Taro-ga Junko-o tasuke-ta.
Taro-NOM Junko-ACC help-PAST
Taro helped Junko.

RN R F B - =,

Jirno-ga Kazuko-o nagut-ta.
Jiro-WOW Eazuko-#ACC strike-FA3T
Jiro gtruck Kazuko.
KENIEFER =,

Taro-za Junko-o watot-ta.
Taro-NOW Junko-4CC employ-PAST
Taro employed Junko.
RN T EFE L.

Jiro-gza Kazuko-o damashi-ta.
Jiro-NOW Eazuko-ACC deceive-PRAT
Jiro deceived Kazuko.
FEFRETERLE,

Taro-ga Tomoko-o koroshi-ta.
Taro-NOW Tomoko-8CC kill-PA3T
Taro killed Tomoka.
HEFHE_EBAE.

Tomoko-ga Kenji-o nikun-da.
Tomoko-NOW Kenii-ACC hate-PAST
Tomoko hated Kenji.
IBFHEEFFL~,

Junko-gza Kenji-o yurushi-ta.
Junko-NOW Eenji-ACC forgive-PR3T
Junko forgave Kenji.
IEFHFB_EEALE.

Junko-gza Kenji-o un-da.
Junko-NOW Kenii-ACC zive hirth-FA3T
Junko gave hirth to Kenji.
MFHAFEFETE.

Kazuko-ga Taro-o ghinji-ta.
Eazuko-NOW Taro-#CC helieve-PA3T
Eazuko believed Kenii.

RN FEIREL =,

Jiro-ga Kazuko-o ghidooghi-ta.
Jiro-NOW Eazuko-A8CC lead-PAST
Jiro led Eazuko.
MPRAEFERES -,

Eazuko-ga Taro-o utazat-ta.
Eazuko-NOW Taro-#CC doubt-FAST
Kazuko doubted Taro.

ER A EF & fl =,

Jiro-ga Junko-o tatai-ta.
Jiro-WOW Junko-4CC hit-FAST
Jiro hit Junkao.

NEF 2% i BF B2 At 7=
Junko-ga Jiro-o oikake-ta.
Junko-NOW Jiro-ACC chaze-PAST
Junko chaged Jiro.
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AHEEFHEEDLE,

Taro-o Tomoko-za home-ta.
Taro-ACC Tomoko-MOW praise-PAST
Tomoko praized Taro.

&-F % A FF AR Bt =,

Junko-o Taro-ga tasuke-ta.
Junko-8CCG Taro-NOW help-PAST
Taro helped Junko.

FF 5= X EFAER - 7=,

Kazuko-o Jiro-ga nagut-ta.
Eazuko-#CC Jiro-NOW strike-FAAT
Jiro gtruck Kazuko.

IBF %= AN R - .

Junko-o Taro-ga watot-ta.
Junko-8CC Taro-NOM employ-PAST
Taro employed Junko.
MPEWEFETLE.,

Kazuko-o Jiro-za damazhi-ta.
Eazuko-ACC Jiro-NOW deceive-PAAT
Jiro deceived Kazuko.
ETEREFBLE,

Tomoko-o Taro-ga koroshi-ta.
Tomoko-8CC Taro-NOW kill-PAIT
Taro killed Tomoka.
BorEFHBAE.

Kenji-o Tomoko-ga nikun-da.
Eenji-8CC Tomoko-NOW hate-PAST
Tomoko hated Eenji.
BoFETHEFLE,

Kenji-o Junko-za yuruzhi-ta.
Eenji-ACC Junko-NOW forgive-PA3AT
Junko forgzave Kenji.
BoFEFHEALK.

Eenji-o Junko-za un-da.
Eenji-8CC Junko-WOW zive hirth-FA3T
Junko gave hirth to Kenji.
AEFEMFHELE,

Taro-o Kazuko-ga shinji-ta.
Taro-ACC Kazuko-NOW believe-PART
Eazuko believed Kenii.
MFEWEEIREL =,

Kazuko-o Jiro-za zhidoozhi-ta.
Kazuko-ACC Jiro-NOW lead-PA3T
Jiro led Eazuko.

EEFEITHEE S .

Taro-o Kazuko-za utazat-ta.
Taro-ACC Eazuko-NOW doubt-PAST
Eazuko doubted Taro.
&% ¥ BF 45 ol 3=,

Junko-o Jiro-ga tatai-ta.
Junko-8CC Jiro-NON hit-FAST
Jiro hit Junkao.

R EEF A At e

Jiro-o Junko-ga oikake-ta.
Jiro-ACC Junko-NOW chaze-PAST
Junko chazed Jiro.
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HPFFrE_FET#LE.

Tamoko-za Eenji-o sonkeeshi-ta.
Tomoko-NOW EKenji-&CC respect-PART
Tomoko rezpected Kenji.
FRERETFEMRELE,

Taro-ga Tomoko-o nizaghi-ta.
Taro-NOM Tomoko-2CC releazse-PA3T
Taro released Tomoko.

WH A IEFEFEERET L=,

Jiro-ga Junko-o tzukitobashi-ta.
Jiro-WOW Junko-4CC push away-FA3T
Jiro puzhed away Junko.
BoFiFrEErLE,

Eenji-za Kazuko-o odorokashi-ta.
Eenji-NOW Eazuko-ACC surprige-PAST
Eenji surprized Kazuko.
FEAREENDE.

Taro-ga mado-o ghine-ta.

Taro-WOM (the) window-8CC cloge-PAST
Taro cloged the window.
MFHYy—-ERARE,

Kazuko-ga keeki-o tabe-ta.
Eazuko-NON cake-ACC eat-FAZT

Kazuko ate cake.
HFENEEFEL =,

Tomoko-gza kabin-o kowashi-ta.
Tomoko-NOW (a) vase-#CC break-PAST
Tomoko hroke a wvage.

Ry EBLE,

Jiro-za shatsu-o yozoshi-ta.
Jiro-NOW (hiz) shirt-A0C get dirty-PAST
Jiro got hig shirt dirty.

IEF A EE - .

Junko-ga zaifu-o hirot-ta.
Junko-NOW (a) purse-#GC pick up-PAST
Junko picked up a purse.
MFNEEFIELE,

Kazuko-za shukudai-o oe-ta.
Eazuko-NOW (her) homework-#CC finish-PAST
Eazuko finizhed her homework.
Bondt T ER S =,

Eenji-za kutsushita-o arat-ta.
Eenii-MOW (hig) socks-ACC wagh-PAST
Eenji washed hizs =mocks.
ETHEREFHELE.

Tomoko-ga denki-o keshi-ta.
Tomoko-NOM (a) light-ACC turn of f-PAST
Tomoko turned off a light.
KEWIEFEH - =,

Taro-gza Junko-o ket-ta.

Taro-NOM Junko-ACC kick-PAST

Taro kicked Junko.

PRI TR R L .,

Jiro-ga Kazuko-o nagetobazhi-ta.
Jiro-NOW EKazuko-ACC fling away-PAIT
Jiro flung avay Kazuko.
BoBETERHLE,

Eenji-ga Tomoko-o zashi-ta.
Eenji-NOW Tomoko-ACC stab-FAST
Eenji gtabbed Tomokao.
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BorEFrET#LE,

Eenji-o Tomoko-za sonkeeszhi-ta.
Eenji-8CC Tomoko-NOW respect-PAST
Tomoko rezpected Kenji.
EFEREHMRLE,

Tomoko-o Taro-gza nizashi-ta.
Tomoko-84CC Taro-NOW release-PAST
Taro released Tomoko.

IEF %= X ER 22 E Rid 7=,

Junko-o Jiro-ga tzukitobashi-ta.
Junko-8CC Jiro-NOM puszh away-PA3T
Jiro puzhed away Junko.

MFER _BBENLE.

Eazuko-o Kenji-za odorokazhi-ta.
Kazuko-ACC Kenji-NOW surprige-PAST
Eenii surprized Kazuko.
BEREYFHDE.

mado-o Taro-za shine-ta.

(the) window-ACC Taro-NOW cloge-PRST
Taro cloged the window.

=R EHFHEAE,

keeki-o Kazuko-gza tabe-ta.

cake-ACC Kazuko-NOW eat-FA3T

Eazuko ate cake.
TREEFETHEL =,

kahin-o Tomoko-za kowazhi-ta.

{a) vase-ACC Tomoko-NON break-PAST
Tomoko hroke a vagze.

eV ERENAELE.,

ghatgu-o Jiro-za yogoshi-ta.

(hig) ghirt-8CC Jiro-NOW get dirty-PAST
Jiro got hig shirt dirty.
BamElEFiig-i.

gaifu-o Junko-ga hirot-ta.

(a) purze-4CC Junko-NOW pick up-PAST
Junko picked up a purze.
EREMFEFEALRE,

ghukudai-o Kazuko-za oe-ta.

(her) homework-4CC Eazuko-NOW finish-PAST
Eazuko finighed her homework.
HEFE@E oo .

kutsushita-o Kenji-ga arat-ta.
(hig) socks-ACC Kenii-NOM wash-PAST
Eenii washed hizs =mocks.
EREETHELE,

denki-o Tomoko-ga keshi-ta.

{a) light-ACC Tomoko-NOW turn of f-PAST
Tomoko turned off a light.

NEF % A FF A - 7= .

Junko-o Taro-ga ket-ta.

Junko-8CC Taro-NOM kick-PAET

Taro kicked Junko.

MFE RS R L,

Eazuko-o Jiro-za nagetobashi-ta.
Kazuko-ACC Jiro-NOW fling away-PAST
Jiro flung avay Kazuko.
ETEBFEILE,

Tomoko-o Kenji-ga sashi-ta.
Tomoko-8CC Kenii-NOW stah-PA3T
Eenji stabbed Tomoka.
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AR FEE - =,

Taro-za Kazuko-o sghibat-ta.
Taro-WOM Kazuko-ACC bind-PAST
Taro hound Kazuko.
FERETFEFEGRDE,

Jiro-ga Tomoko-o yobitome-ta.
Jiro-NOW Tomoko-ACC call out and stop-PA3T
Jiro called out and stopped Tomoko.
BoKIEFEFI B,

Eenji-ga Junko-o hikkai-ta.

Eenj i-NOW Junko-#CC scrach-FART
Eenji sgerached Junkao.

A EFERILE.

Taro-za Tomoko-o okozhi-ta.
Taro-WOM Tomoko-BCC wake-PAST
Taro woke Tomoko.
MPRmEEEREEL .,

Eazuko-ga Jiro-o zokaishi-ta.
Kazuko-NOM Jiro-ACC mizunderstand-PAST
Eazuko migunderstood Jiro.
BoFflFEEE -~

Kenji-ga Kazuko-o zeot-ta.
Eenii-NOW Eazuko-ACC carry on (hiz) hack-PAST
Eenji carried HKazuko on hig hack.
EEWIEFE &AL,

Taro-za Junko-o niran-da.
Taro-WOM Junko-ACC stare at-PART
Taro stared at Junko.

R RIFEEEEE L,
Jiro-ga Kazuko-o tsukiotoshi-ta.
Jiro-NOW EKazuko-ACC puzh down-PAST
Jiro pushed down Kazuko.
BoyEFER-UE.

Eenji-ga Tomoko-o mnitsuke-ta.
Eenji-NOW Tomoko-ACC find-FAST
Eenji found Tomaoko.
AEAFMFEELE,

Taro-za Kazuko-o odozhi-ta.
Taro-WOM Kazuko-ACC threaten-PAET
Taro threatened Kazuko.
WERETFERE -,

Jiro-ga Tomoko-o miokut-ta.
Jiro-NOW Tomoko-ACC zee off-PRAT
Jiro gaw off Tomoko.
BoFIETERHTEI .

Eenji-ga Junko-o tzukamae-ta.
Eenj i-NOW Junko-#CC catch-FAIT
Eenji caught Junko.

KN EFEFALE,

Taro-gza Tomoko-o yon-da.

Taro-NOM Tomoko-8CC call-PAST
Taro called Tomoko.
REIR BT EE R,

Jiro-ga Junko-o nakase-ta.
Jiro-NOW Junko-ALCC make cry-PRAT
Jiro mnade Junko cry.
BoFIEFERL =,

Eenji-ga Junko-o ozhi-ta.
Eenii-NOW Junko-2CC pugh-PAST
Eenji pushed Junko.
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MFEAFEE S =,

Eazuko-o Taro-za zhibat-ta.
Kazuko-ACC Taro-NOW hind-PAST
Taro bound Kazuko.
ETEWBFEgRDE,

Tomoko-o Jiro-za yohitome-ta.
Tomoko-84CC Jiro-NOW call out and stop-PAST
Jiro called out and stopped Tomoko.
IBF %= @43 - =,

Junko-o Kenji-ga hikkai-ta.
Junko-8CC Kenii-NOW scrach-FART
Eenji sgerached Junka.
HFEEABBREILE.

Tomoko-o Taro-za okozhi-ta.
Tomoko-8CC Taro-NOW walke-PR3T
Taro woke Tomoko.

EREIT TR L 2.

Jiro-o Kazuko-za zokaishi-ta.
Jiro-A4CC Eazuko-NOW mizunderstand-PAST
Eazuko misunderstood Jiro.
MFER_HSTE -~

Kazuko-o Eenji-gza seot-ta.
Eazuko-4CC Eenii-NON carry on (hiz) back-PAST
Eenji carried HKazuko on hig hack.
IEFE=REHFIIEAFE.,

Junko-o Taro-gza niran-da.
Junko-8CC Taro-NOW stare at-PA3T
Taro stared at Junko.
MPEWENFEEEE L,
Eazuko-o Jiro-za tsukiotoshi-ta.
Kazuko-8CC Jiro-NOW push down-PAST
Jiro puzghed down Eazuko.
ETEBF R E.

Tomoko-o Kenji-ga mitsuke-ta.
Tomoko-8CC Kenii-NOW find-PA3T
Eenji found Tomaoko.
MFEAFHBLE,

Kazuko-o Taro-za odoghi-ta.
Kazuko-8CC Taro-NOW threaten-PAST
Taro threatened Kazuko.
HETFEWBFAR .

Tomoko-o Jiro-za miockut-ta.
Tomoko-ACC Jiro-MOW zee off-PAET
Jiro gaw off Tomoko.

I8 F&f@_tEEE k.

Junko-o Kenji-ga tsukamae-ta.
Junko-8CC Kenii-WOW catch-FA3T
Eenji caught Junkoa.
HFERFBHEFEALFE,

Tomoko-o Taro-ga yon-da.
Tomoko-8CC Taro-NOW call-PAST
Taro called Tomoko.

B-F % ¥R BR AL At 72

Junko-o Jiro-ga nakaze-ta.
Junko-8CC Jiro-NOW make ory-PALAT
Jiro nade Junko cry.

IEF#+ @R =,

Junko-o Kenji-ga oshi-ta.
Junko-8CC Kenii-NOW push-FA3T
Eenji pushed Junkoa.
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FEGHEEFELE,

Taro-ga jitensha-o naoshi-ta.
Taro-WOW (his) hicyele-ACG repair-PAST
Taro repaired hig hicyele.
MFHAREEAE.

Kazuko-ga mizu-o non-da.

Eazuko-NOM water-ACC drink-FART
Kazuko drank water.

WE R EEEN &,

Jiro-ga okane-o harat-ta.

Jiro-NOW money-ACC pay-PART

Jiro paid money.

N 45 5t & o — EHEL f2,

Junko-gza takushii-o sazashi-ta.
Junko-NOW taxi-ACC look for-PA3T
Junko looked for a taxi.
MFVEFY- =,

Kazuko-ga kami-o kit-ta.

Eazuko-NOW (her) hair-4CC have cut-FAST
Eazuko had her hair cut.
HPNEFHEL =,

Tomoko-gza kuruma-o untenzhi-ta.
Tomoko-NOM (her) car-4CC drive-PAST
Tomoko drove her car.
BopnEERELE,

Eenii-za kooen-o sanpozhi-ta.
Eenji-MOW (the) park-8CC take a walk-PAST
Eenii took a walk in the park.
FEFE L ESPLE,

Taro-ga hiiru-o hiyashi-ta.
Taro-NOW beer-AGC cool-PAST

Taro cooled heer.

HEEFRAIFELE.

jitengha-o Taro-ga naoshi-ta.

(hiz) hierele-ACC Taro-NOW repair-PAST
Taro repaired hiz hicyele.
HEIFHERAF.

mizu-o Kazuko-ga non-da.

water-ACC Kazuko-NOW drink-FAST
Eazuko drank water.
BEFREAL- =,

okane-o Jiro-za harat-ta.

money-ACC Jiro-NOW pay-PAET

Jiro paid money.

BB —EIBFELE,

takushii-o Junko-gza msazashi-ta.
taxi-ACC Junko-NOW look for-PA3T
Junko looked for a taxi
EFMFHOs -,

kami-o Kazuko-ga kit-ta.

{her) hair-4CC Kazuko-NOW have cut-PAasT
Eazuko had her hair cut.
BEEEFHEELE,

kuruma-o Tomoko-ga untenshi-ta.
(her) car-#CC Tomoko-WOM drive-PAST
Tomoko drove her car.
DEFEFEELE,

kooen-o Kenji-za =anpozhi-ta.

(the) park-ACC Kenji-NOW take a walk-FAST
Eenii took a walk in the park.
L EREMNmT L,

biiru-o Taro-ga hivashi-ta.
beer-ACC Taro-NOW cool-FAST

Taro cooled heer.
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APPENDIX 2
The acchuve sentences with ditranshichive verbs for Expenment 2

Cananical Sentences

Serambled Sentences

Sentences for Correct 'Yes' Responses

1

FETEFIC T A ETE .

Taro-ga Tomoko-ni kaban-o azuke-ta.

Taro-HOM Tomoko-DAT (a) hag-8CC leave-PAST
Taro left a hag with Tomoko.
BoMEFI e EE -,

Kenji-ga Junko-ni hana-o okut-ta.

Eenji-NOM Junko-DAT flowers-A0C prezent-PAST
Kenji presented flowers to Junko.
OFARENEERE i,

Kazuko-za Jiro-ni michi-o osghie-ta.

Kazuko-NOW Jiro-DAT (the) way-8CC show-PAST
Kazuko showed the way to Jiro.

P RECEEELE,

Eazuko-za Taro—ni hon-o kashi-ta.

Kazuko-NOM Taro-DAT (a) book-ACC lend-PAST
Eazuko lent a hook to Taro.

R Eic ey S 5ok,

Eazuko-ga Jiro-ni piano-o narat-ta.

Kazuko-NOM Jiro-DAT (the) piano-ACC learn-PAST
Eazuko learned the piano from Jiro.
BopEFICHEERSLE.

Eenji-ga Junko-ni hinitsu-o morashi-ta.
Kenji-WOM Junko-DAT (a) secret-ACC reveal-PAST
Eenji revealed a secret to Junko .
FEFIET I E RV,

Taro-za Junko-ni e-o mnize-ta.

Taro-NOW Jurko-DAT (a) picture-ACC show-PAST
Taro showed Junko a picture.
PR T EED T,

Eazuko-ga EKenji-ni terebi-o yuzut-ta.
Kazuko-NOM Kenji-DAT (a) TY-ACC give-PAST
Eazuko zave Kenii a TV.

MFHEMICTLE L bR,

Kazuko-ga Taro-ni purezento-o age-ta.
Kazuko-NOW Taro-DAT (a) present-8CC give-PAST
Eazuko zave Taro a present.
HEFAWEEICHSEELE.

Tamoko-za Taro-ni jisho-o kaeshi-ta.
Tomoko-NOW Taro-DAT (a) dietiomary-4CC return-PAST
Tamokao returned a dictionary to Tara.
REFRAI I AR E R L,

Jiro-ga Kazuko-ni gaizhutzu-o kinghizhi-ta.
Jiro-NOW Eazuko-DAT to go out-4CC prohibit-PAST
Jiro prohibited Kazuko to go out.
IBFHE i fEREEE L.

Junko-ga Taro-ni kekka-o hookokushi-ta.
Junko-WOM Taro-DAT (a) reeult-ACC report-PART
Junko reportd a result to Taro.

HFWEE IR = Eaou i,

Tomoko-ga Jiro-ni booru-o butesuke-ta.
Tonoko-HOW Jiro-DAT (a) ball-ACC throw-PAST
Tomoko threw a ball to Jire.

AT BRI CEEIEEED =,

Taro-ga Junko-ni kyockasho-o kari-ta.

Taro-NOM Junko-DAT (a) tewxthook-ACC horrow-PAST
Taro borrowed a texthook from Junko.

o AERRRA L,

Eazuko-gza Kenji-ni tomodachi-o shockaizhi-ta.
Kazuko-NOW Kenji-DAT (her) friend-8CC inrtoduce-PAST
Eazuko introduced her friemd to Kenji.
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Ml A EETICREITE G .

kaban-o Tomoko-ni Taro-za azuke-ta.

(a) bag-BCC Tomoko-DAT Taro-NOW leave-PAST
Taro left a bag with Tomoko.
TEEIBF I pE -,

hana-o Junko-ni Kenji-gza okut-ta.

flowers-4CC Junko-DAT Kenji-NOW present-PAST
Kenji preszented flowers to Junko.
EEREN ORI T AEE f,

michi-o Jiro-ni Kazuko-za oshie-ta.

(the) way-4CC Jiro-DAT Kazuko-NOM show-PAST
Kazuko showed the way to Jiro.
FEXRECHTAELE,

hon-o Taro-ni Kazuko-ga kashi-ta.

(a) book-8CC Taro-DAT Kazuko-NOW lend-PAST
Kazuko lent a hook to Taro.

¥F BRI TS - .

piano-o Jiro-ni Kazuko-za narat-ta.

(the) piano-ACC Jiro-DAT Kazuko-NOM learn-PAST
Kazuko learned the piano from Jiro.
WEEIBEFIcBoARS L.,

himitzu-o Junko-ni Kenji-za morashi-ta.

(a) secret-40C Junko-DAT Kenii-NOW reveal-PAST
Eenji revealed a secret to Junko

FEE BT ARE N B s,

g-0 Junko-ni Taro-za mize-ta.

{a) picture-ACC Junko-DAT Taro-NOM show-PAST
Taro showed Junko a picture.
FLEEBCHTRRT s,

terehi-o Kenji-ni Kazuko-za yuzut-ta.

(a) TY-ACC Eenii-DAT Eazuko-NOW zive-PAST
Kazuko gzave Eenji a TV.

FLE L M ERBNHTRERFE.,

purezento-o Taro-ni Kazuko-za aze-ta.

a) present-A0C Taro-DAT Kazuko-WOM zive-PAST
Eazuko zave Taro a present.
HEEAMICETNEL .

jizho-o Taro-ni Tomoko-za kaeshi-ta.

(a) dietionary-8CC Taro-DAT Tomoko-NOW return-PAST
Temoka returned a dictionary to Tara.

M EFIOREIAER L,

gaighutzu-o Kazuko-ni Jiro-ga kinshizhi-ta.

to go out-ACC Kazuko-DAT Jiro-MOM prohibit-PA3T
Jiro prohibited Kazuko to go out.
FEREARMCIET RS LI,

kekka-o Taro-ni Junko-ga hookokushi-ta.

la) result-4CC Taro-DAT Junko-NOW report-PAST
Junko reportd a result to Taro.

Fm L ERENCE TS

booru-o Jiro-ni Tomoko-ga butsuke-ta.

(a) ball-ACC Jiro-DAT Tomoko-NON throw-PAST
Tomoko threw a hall to Jiro.
WHIFEIBTIREINE Y 1=,

kyookasho-o Junko-ni Taro-gza kari-ta.

la) texthook-4CC Junko-DAT Taro-WON horrow-PAsT
Taro borrowed a texthook from Junko.
HEFRoICIFRIESLE,

tonodachi-o Kenji-ni Kazuko-za shookaishi-ta.
(her) friend-ACC Kenji-DAT Eazuko-WOW inrtoduce-PAST
Eazuko introduced her friend to Eenji.
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HEREHEMCE L ET R,

Tomoko-ga Taro-ni hiiru-o suzume-ta.

Tomoko-NOW Taro-DAT heer-8CC offer-PAST

Tomoko offered heer to Taro.

BRI CEREERA L .

Jiro-ga Tomoko-ni riyuu-o hanashi-ta.

Jiro-HOW Tomoko-DAT (the) reason-8CC tell-PAST
Jiro told the reazon to Tomoko.
BoMEFIch A oEREE,

Eenji-ga Junko-ni kamera-o muke-ta.

Kenii-MOM Junko-DAT (a) camera-fCC point at-PAST
Eenji pointed a camera at Junko.
HEWRECBEHEELKE,

Tomoko-ga Jiro-ni kaimono-o tanon-da.
Tomoko-NOW Jiro-DAT to zo shopping-iCC ask-PA3T
Tomoko asked Jiro to zo shopping.
IaFHfg i cEEFiEL =,

Junko-ga Kenji-ni shorui-o watashi-ta.
Junko-NOM Kenii-DAT documents-ACC hand-PAST
Junko handed documents to Kendi.

E gL BRI CETA T,

biiru-o Taro-ni Tomoko-gza susume-ta.

beer-ACC Taro-DAT Tomoko-NOM offer-PAST

Tomoko offered heer to Taro.
BEHEEFICREINE L .

rivuu-o Tomoko-ni Jiro-ga hanashi-ta.

(thel reason-ACC Tomoko-DAT Jiro-NOW tell-PAST
Jiro told the reason to Tomoko.

H A EIEFICRS R .

kamera-o Junko-ni Eenji-ga muke-ta.

la) camera-4CC Junko-DAT Kenii-NOM point at-PAST
Eenii pointed a camera at Junko.
Bv-HEmB BT REAKE,

kainono-o Jire-ni Tomcko-gza tanon-da.

to go shopping-4CC Jiro-DAT Tomoko-HOW ask-PA3T
Tomoko aszked Jiro to zo shopping.
FHEERICBEFHEL .

ghorui-o Eenji-ni Junko-gza watazhi-ta.
documentz-A0C Kenji-DAT Junko-NOW hand-FAST
Junko handed documents to Kenji.
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APPENDIX 3
The passhive sentences with transhichive verbs for Experiment 3

Canorical Senterces

Serambled Sentences

Items for Correct 'Ves' Responses

1

NEFH it & ki

Junko-ga Taro-ni ker-are-ta.

Junko-NOW Taro-DAT hit-PA3S-PAST.

Junko waz hit by Taro.

HFAEE R T his.

Kazuko-ga Jiro-ni nagetobas-are-ta
Kazuko-NOW Jiro-DAT fling awaw-PAIZ-PAAT
Kazuko was flung away hy Jire.
HPFBoIH Ehi-.

Tomoko-ga Eenji-ni sas-are-ta.
Tomoko-NOM Kenji-DAT stab-PAS3-PAST
Tomoko was stabbed by Kenji.
fIFARECE S,

Kazuko-ga Taro-ni shibar-are-ta.
Kazuko-NOW Taro-DAT hind-PA35-PA3T
Eazuko waz bourd by Taro.

HTFyEE ks s hi.

Tomoko-ga Jiro-ni yobitomer-are-ta.
Tomoko-NOW Jiro-DAT call and stop-PA3S-PAST
Tomoko waz called and stopped hy Jiro.
NEFH i3 - Ehhi.

Junko-za Kenji-ni hikkak-are-ta.
Junko-NOW Kenji-DAT mcratch-PA33-PA3T.
Junko was scratched by Kenji.
HEFFEER Ehi,

Tomoko-ga Jiro-ni okos-are-ta.
Tomoko-NOW Jiro-DAT awaken-PASS-PAST
Tomoko was awakened by Jiro.

REL TSR S i,

Jiro-ga Kazuko-ni zokaiz-are-ta.
Jiro-HOM Eazuko-DAT misunderstand-PA33-PAST
Jiro wag misunderstood by Kazuko.
MFFECEAEDRE.

Eazuko-ga Kenji-ni seow-are—ta.
Kazuko-NOW Eenji-DAT carry on (Kenji’s) hack-PAS3-PAST
Kazuko wag carried on Kanji’s hack.
IBF ARl A ERhE.

Junko-ga Taro-ni niramn-are-ta.
Junko-NOW Taro-DAT stare at-PA33-PAIT
Junko was stared at hy Taro.

IR IEETEE This,

Kazuko-ga Jiro-ni tsukiotos-are-ta.
Kazuko-NOW Jiro-DAT push down-PA3S-PAST
Eazuko waz pushed down by Jiro.
HEFHRoIcRowahk,

Tomoko-ga Kenji-ni mituker-are-ta.
Tomoko-NOM Kenji-DAT find-PAS3-PAST
Tomoko was found by Eanji.
TR B I hi.

Kazuko-gza Taro-ni odos-are-ta.
Kazuko-NOM Taro-DAT threaten-PA3S-PAST
Eazuko was threatened hy Taro.
HFFEECR#shi,

Tomoko-ga Jiro-ni mickur-are-ta.
Tomoko-NOW Jiro-DAT see of f-PAS3-PAST
Tomoko was seen off hy Jiro.
lEFrigifEr ahi.

Junko-ga Eenji-ni tsukamaer-are-ta.
Junko-NOW Kenji-DAT catch-PASS-PART
Junko was caught by Kenji.
HEFFEECEFEIRE.

Tomoko-ga Taro-ni yoh-are-ta.
Tomoko-NOW Taro-DAT call-PASS-PA3T
Tomoko was called hy Taro.

NBF 2R ER i e E i

Junko-ga Jiro-ni nakas-are-ta.
Junko-NOW Jiro-DAT cry-PA3S-PAST

Junko waz made to cry by Jiro
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FECIEFAH S,

Taro-ni Junko-za ker-are—ta.

Taro-DAT Junko-NOM hit-PAS3-PAST.

Junko wag hit by Taro.

IRERCAF AR R Ehis,

iro-ni Kazuko-za Jnagetobaz-are-ta
Jiro-DAT Eazuko-NOW fling away-PAR3-PAIT
Kazuko was flung away hy Jiro.
BoEFARE R,

Eenji-ni Tomoko-ga =mas-are-ta.
Eenji-DAT Tomoko-NOW stab-PAS3-PAIT
Tomoko was stabhed by Kenji.

AR TR A R,

Taro-ni Kazuko-ga shibar-are-ta.
Taro-DAT Kazuko-NOW bind-PA33-PAET
Eazuko waz bound hy Taro.
BTk s his.

Jiro-ni Tomcko-ga wyobitoner-are-ta.
Jiro-DAT Tomcko-NOW call and stop-PASS-PAST
Tomoko wag called and stopped hy Jiro.
B lBFAS s Bhvhis,

Kenji-ni Junko-gza hikkak-are-ta.
Kenji-DAT Junko-NOW scratch-PA3SS-PA3T.
Junko was scratched by Kenji.

RN CEFAR D Ehis,

Jiro-ni Tomoko-ga okos-are-ta.

Jiro-DAT Tomoko-NOM awaken-PASS-PRST
Tomoko was awakened by Jiro.
FIIREE AR T his,

Fazuko-ni Jiro-za zokais-are-ta.
Kazuko-DAT Jiro-NOW misunderstand-PA3S-PA3T
Jiro wag misunderstood by Kazuko.
Bl FhiEEbhi,

Eenji-ni Eazuko-gza seow-are-ta.
Kenji-DAT Kazuko-NOM carry on (Kenji’s) back-PAS3-PAST
Kazuko wag carried on Kanji's hack.
FENCIBFA SRR,

Taro-ni Junko-za niram-are-ta.

Taro-DAT Junko-NOW stare at-PA33-PA3T
Junko was stared at by Taro.

RN FRERFE Ehis.

Jiro-ni Kazuko-ga tsukiotos-are-ta.
Jiro-DAT Kazuko-NOW push down-PA3S-PAST
Eazuko was pushed down by Jiro.
BoEFHERoW s,

Kenji-ni Tomoko-ga mituker-are-ta.
Kenji-DAT Tomoko-NOM find-PASS-PAST
Tomoko was found by Kanji.
FEN A FAE S R,

Taro-ni Kazuko-za odog-are-ta.

Taro-DAT Kazuko-NOM threaten-PASS-PA3T
Eazuko was threatened hy Taro.

RENCE T RS E R,

Jiro-ni Tomoko-ga mickur-are-ta.
Jiro-DAT Tomoko-NOM see of f-PAIS-PAST
Tomoko was meen off by Jiro.

Bl BFARE A s his,

Eenji-ni Junko-gza teukamaer-are—ta.
Kenii-DAT Junko-NOW catch-PA3S-PAST
Junko was caught by Eenji.

FECE T,

Taro-ni Tomoko-ga yob-are-ta.

Taro-DAT Tomoko-NOM call-PASS-PA3T
Tomoko was called by Taro.

RN BT A S NI,

Jiro-ni Junko-ga nakas-are-ta.

Jiro-DAT Junko-NOW cry-PA3S-PAST

Junko wag made to cry hy Jiro.
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21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

k]

IEFH Tk,

Junko-za Eenji-ni os-are-ta.
Junko-NOW Kenji-DAT push-PASS-PAST
Junko was pushed by Kenji.
RHFETICEHERE,

Taro-za Tomoko-ni homer-are-ta.
Taro-NOM Tomoko-DAT praize-PA33-PART
Taro was praized by Tomoko.

BT BBt s hiz.

Junko-za Taro-ni tasuker-are-ta.
Junko-NOW Taro-DAT help-PA3S-PAST
Junko waz helped by Taro.
FOFARERLCER B s,

Eazuko-ga Jiro-ni nagur-are-ta.
Eazuko-NOM Jiro-DAT strike-PA33-PAAT
Eazuko was struck hy Jiro.

=5 S FN: ToeF oF ek

Junko-za Taro-ni yatow-are-ta.
Junko-NOW Taro-DAT employ-PAS3-PAST
Junko waz emploved by Taro.
fIFP e cEE S his,

Kazuko-za Jiro-ni damas-are-ta.
Eazuko-NOM Jiro-DAT deceive-PARE-PA3T
Eazuko was deceived by Jiro.
HFFRECBRERE.

Tomoko-gza Taro-ni koroz-are-ta.
Tomoko-NOW Taro-DAT kill-PASS-PAST
Tomoko waz killed by Taro.
BoBEFICEERE.

Kenji-ga Tomoko-ni nikun-are-ta.
Eenji-NOW Tomoko-DAT hate-PA33-PART
Kenii was hated by Tomcko.
BoBEFIEF T .

Eenji-ga Junko-ni wurus-are-ta.

Eenj i-NOW Junko-DAT forgive-PARE-PA3T
Kenii was forgiven by Junko.
BoPIEFICE T B hiz.

Eenji-gza Junko-ni sodater-are-ta.
Kenii-NOW Junko-DAT bring up-PASS-PAST
Kenii was brought up by Junko.
FEAFIFICMh S i,

Taro-za Kazuko-ni shikar-are-ta.
Taro-NOM Kazuko-DAT =eold-PA3E-PAIT
Taro was seolded by Eazuko.
MFHREN g E E hiz.,

Eazuko-ga Jiro-ni shidooz-are-ta.
Eazuko-NOM Jiro-DAT lead-PA3S-PA3T
Eazuko waz led hy Jiro.
FEAFIFIC R bR,

Taro-za Kazuko-ni utagaw-are-ta.
Taro-NOM Kazuko-DAT doubt-PA3E-PAIT
Taro was doubted by Eazuko.

NEF B iz

Junko-za Jiro-ni tatak-are-ta.
Junko-NOW Jiro-DAT hit-PASS-PAST
Junko waz hit by Jiro.
REBIANEF LB Aeid B i,

Jiro-ga Junko-ni oikaker-are-ta.
Jiro-HOW Junko-DAT chame-PA3E-PAIT
Jiro was chased by Junko.
BopEFICERE R,

Eenji-za Tomoko-ni sonkees-are-ta.
Eenji-NOW Tomoko-DAT respect-PA33-PAIT
Eenji was respected by Tomoko.
BTy Ehi.

Tomoko-gza Taro-ni nigas-are-ta.
Tomoko-NOW Taro-DAT release-PA33-PAET
Tomoko was released by Jiro.
NEFAHimER L cSeE d Ehis,
Junko-za Jiro-ni teukitobaz-are-ta.
Junko-NOW Jiro-DAT push away-PA3S-PA3T
Junko was pushed away by Jiro.
MFHRICENThE,

Eazuko-gza Kenji-ni odorokas-are-ta.
Eazuko-NOM Kenji-DAT surprize-PA33-PAAT
Eenii wag surprised by Kenji.

B EFA RS R,

Eenji-ni Junko-za os-are-ta.
Kenji-DAT Junko-NOW push-PASS-PAST
Junko was pushed by Kenji.
HFICRER 3 ahi,

Tomoko-ni Taro-ga homer-are-ta.
Tomoko-DAT Taro-NOW praize-PA33-PART
Taro was praized by Tomoko.
FENCNEF B B his,

Taro-ni Junko-gza tasuker-are-ta.
Taro-DAT Junko-WOW help-PA33-PAST
Junko waz helped by Taro.

PRI F AR his.

Jiro-ni Kazuko-ga nagur-are-ta.
Jiro-DAT Eazuko-NOM strike-PA33-PAET
Eazuko was struck hy Jiro.
FENCIEF R,

Taro-ni Junko-ga yatow-are-ta.
Taro-DAT Junko-NOW enploy-PAS3-PAST
Junko waz emploved by Taro.

WER IR E L EhE,

Jiro-ni Kazuko-za damas-are-ta.
Jiro-DAT Eazuko-NOM deceive-PARE-PAIT
Eazuko was deceived by Jiro.
FENCEFRRE R,

Taro-ni Tomoko-ga koroz-are-ta.
Taro-DAT Tomoko-NOM kill-PA3S-PAST
Tomoko waz killed by Taro.
HFlcBo W EThi.

Tomoko-ni Kenji-ga nikum-are-ta.
Tomoko-DAT Eenji-NOM hate-PA3E-PAIT
Kenii was hated by Tomcko.
N+ EF F hi=,

Jurko-ni Kenji-ga yurus-are-ta.
Junko-DAT Kenji-NOW forgive-PAS3-PAST
Kenii was forgiven by Junko.

lBF =BT shiz,

Junko-ni Eenji-za sodater-are-ta.
Junko-DAT Kenji-NOW bring up-PASS-PAST
Kenii was brought up by Junko.
FOFLAREL B i,

Eazuko-ni Taro-za shikar-are-ta.
Eazuko-DAT Taro-NOM scold-PAR33-PART
Taro was seolded by Eazuko.

RN TR E R h,

Jiro-ni Kazuko-za shidooz-are-ta.
Jiro-DAT Eazuko-NOM lead-PA3E-PA3T
Eazuko waz led hy Jiro.
foFiRE g DR,

Fazuko-ni Taro-ga utagaw-are-ta.
Eazuko-DAT Taro-HOM doubt-PR33-PAIT
Taro was doubted by Eazuko.
IREBNEF AR s,

Jiro-ni Junko-ga tatak-are-ta.
Jiro-DAT Junko-NOW hit-PASS-PAST
Junko waz hit by Jiro.
NEFIoimBE b B 2ot B i,
Junko-ni Jiro-ga oikaker-are-ta.
Junko-DAT Jiro-NOW chase-PA3E-PAIT
Jiro was chased by Junko.
FEFRicRoEEEh,

Tomoko-ni Eenji-za sonkees-are-ta.
Tomoko-DAT Eenji-NOM respect-PAIS-PAZT
Eenji was respected by Tomoko.
FENCEFRH Ehi,

Taro-ni Tomoko-ga nigas-are-ta.
Taro-DAT Tomoko-NOW release-PA33-PAET
Tomoko was released by Jiro.
RENCIEF A ER R This,

Jiro-ni Junko-ga teukitobaz-are-ta.
Jiro-DAT Junko-NOW push away-PA3S-PAST
Junko was pushed away by Jiro.
BCHIFREN TR,

Eenji-ni Eazuko-za odorokas-are-ta.
Eenji-DAT Eazuko-NOW surpri=e-PA33-PAIT
Eenii wag surprised by Kenji.
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APPENDIX 4
The potential sentences for Experiment 4

Cananical Sentences Serambled Sentences

Items for Correct 'Ves' Responses

| SFICF Vv ZEHRFILIEE 3 b, FNv ey XENRSEICETLEE I b
Takashi-ni girishago-ga kak-eru-daroo-ka. girizhago-ga Takashi-ni kak-eru-daroo-ka.
Takashi-DAT Greek-NOW write-POT-wonder-@ Greek-NOW Takashi-DAT write-POT-wonder-@

I wonder if Takashi can write Greek? I wonder if Takashi can write Greek?

2 BRI VRARBIERIEE S I, T URBNETICEELIES S H,

Eeiko-ni furansugo-gza hanas-eru-daroo-ka. uranzugo-ga Keiko-ni fhanas-eru-daroo-ka.
Eeiko-DAT French-NOW speak-POT-wonder-9 French-NOW Eeiko-DAT speak-POT-wonder-@
[ wonder if Keiko can speak French? [ wonder if Keiko can speak French?

I BIRICHESZIERDEER S b, HEZFBRICEDIESE 5 b,

Kenji-ni chuugokugo-ga yom-eru-daroo-ka. chuugokugzo-gza Kenji-ni yom-eru-daroo-ka.
Eenji-DAT Chinesze-NOW read-POT-wonder-@ Chineze-NOW Eenji-DAT read-POT-wonder-@
[ wonder if Kenji can read Chinese? [ wonder if Kenji can read Chinese?

4 BFICr—-%BEhEES 3D, FeRHFEFIERLES S b,

Yasuko-ni keeki-za tsukur-eru-daroo-ka. keeki-za Yasuko-ni teukur-eru-daroo-ka.
Yasuko-DAT cake-NOW make-POT-wonder-@ cake-NOW Yasuko-DAT make-POT-wonder-@
[ wonder if Yasuko can make a cake? [ wonder if Yasuko can make a cake?

5 K EBELLES 3D, EHA—ICELZLESR S b,

Koichi-ni ie-gza ka-eru-daroo-ka. ie-za Koichi-ni ka-eru-daroo-ka.
Eoichi-DAT ie-NOW buy-POT-wonder-@ 1e-NOW Eoichi-DAT huy-POT-wonder-@
I wonder if Koichi can buy a houze? I wonder if Koichi can buy a houze?

B PO AR -BEBHLES I, Y AR-HEFICERBHEEAS S h,

Wazako-ni uisukii-ga nom-eru-daroo-ka. uigukii-za Wasako-ni nom-eru-daroo-ka.
Wamako-DAT whiskey-NOW drink-POT-wonder-@ whizkey-NOW Wasako-DAT drink-POT-wonder-9
I wonder if Wamako can drink whiskey? I wonder if Wasako can drink whiskey?

T EmEIIN-THRUNEES 3, P FHRSEITT AES S b
Takashi-ni haapu-ga hik-eru-daroo-ka. haapu-ga Takaszhi-ni hik-eru-daroo-ka.
Takaghi-DAT harp-NOW play-POT-wonder-@ harp-NOW Takashi-DAT play-POT-wonder-@

[ wonder if Takashi can play the harp? [ wonder if Takashi can play the harp?

8 BRI AR EBESR S, D= P HEFICRYBES S b
Eeiko-ni furuuto-za fuk-eru-daroo-ka. uruuto-ga Keiko-ni ffuk-eru-daroo-ka.
Eeiko-DAT flute-NOW play-POT-wonder-@ flute-NOW Keiko-DAT play-POT-wonder-@

[ wonder if Keiko can play the flute? [ wonder if Keiko can play the flute?

9 BEIcHIREFEEGEZES b, MREFF BT EEY BE S b
Eenji-ni wadaiko-za tatak-eru-daroo-ka. wadaiko-za Kenji-ni tatak-eru-daroo-ka.
Kenji-DAT (the) Japaneze drums-NOW play-POT-wonder-0 {the) Japanese drumz-NOM Kenji-DAT play-POT-wonder-Q
I wonder if Kenji can play the Japanese druns? I wonder if Kenji can play the Japanese druns?

10 BFIEBEFELEILZES 3D, BEIETICHILZES b,
Yasuko-ni okane-za hara-eru-daroo-ka. okane-ga Yasuko-ni hara-eru-daroo-ka.
Yasuko-DAT money-NOW pay-POT-wonder-@ money-NOW Yasuko-DAT pay-POT-wonder-9
[ wonder if Yasuko can pay money? [ wonder if Yasuko can pay money?
1l H—lorwar BELEES S, MU EEEES S b,
Eoichi-ni pasokon-gza tesuka-eru-daroo-ka. pasokon-ga Koichi-ni tsuka-eru-daroo-ka.
Koichi-DAT (a) perzonal computer-NOW uze-POT-wonder-0 {a) perzonal computer-NOM Koichi-DAT uze-POT-wonder-Q
[ wonder if Koichi can use a personal computer? [ wonder if Koichi can use a personal computer?
12 MPICIUFHVERLES I b, SUFHFBTICERSES S
Wamako-ni rajio-gza naos-eru-daroo-ka. rajio-ga Wasako-ni naos-eru-daroo-ka.
Wasako-DAT (a) radio-WOW repair-POT-wonder-Q {a) radio-NOM Wazako-DAT repair-POT-wonder-Q
[ wonder if Wazako can repair a radio? [ wonder if Wasako can repair a radio?
13 SRICHIEFERLES S b, BREFSEICERLES 3 b,
Takashi-ni enpitsu-za kezur-eru-daroo-ka. enpitsu-za Takaszhi-ni kezur-eru-daroo-ka.
Takazhi-DAT (a) pencil-NOW sharpen-POT-wonder-0 {a) pencil-NOW Takashi-DAT gharpen-POT-wonder-0Q
I wonder if Takashi can sharpen a pencil? I wonder if Takashi can sharpen a pencil?
4 BEFICHEEZHEEZLES 3 b, B ZHAEFICEAILZES S b,
Eeiko-ni tabako-za su-eru-daroo-ka. tabako-ga Keiko-ni su-eru-daroo-ka.
Eeiko-DAT cigarette-NOW smoke-POT-wonder-9 cigarette-NOW Eeiko-DAT smoke-POT-wonder-@
[ wonder if Keiko can smoke? [ wonder if KEeiko can smoke?
15 B ATHEr 53 3k, 0AZHEBIRICHWY AEA S b,
Eenji-ni ringzo-ga nuk-eru-daroo-ka. ringo-ga Kenji-ni muk-eru-daroo-ka.
Eenji-DAT (an) apple-NOW peel-POT-wonder-0 {an) apple-NOW Kenji-DAT peel-POT-wonder-Q
[ wonder if Kenji can peel an apple? [ wonder if Kenji can peel an apple?
16 BFicbE - —DRBI5ES 3D, Pt~ BETIIRBLES S b
Yasuko-ni seetaa-ga am-eru-daroo-ka. zseetaa-ga Yasuko-ni am-eru-daroo-ka.
Yaguko-DAT (an) sweater-HOW knit-POT-wonder-0 {an) sweater-WOW Yasuko-DAT knit-POT-wonder-0
[ wonder if Yasmuko can knit a sweater? [ wonder if Yasuko can knit a sweater?
17 B FEGSES S b, EBBHAE—ICEGLES S b,
Eoichi-ni sakana-za vak-eru-daroo-ka. zakana-ga Koichi-ni wak-eru-daroo-ka.
Koichi-DAT (a) fizsh-NOW broil-POT-wonder-Q {a) fizsh-NOW Koichi-DAT broil-POT-wonder-Q
I wonder if Koichi can broil a fish? I wonder if Koichi can broil a figh?
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20

21

22

23

24

BFIic2RBBREES 5D,

Wazako-ni penki-gza nur-eru-daroo-ka.
Wazako-DAT paint-NOW paint-POT-wonder-@

[ wonder if Wasako can paint?

BEICR LI HITTEES 32,
Takashi-ni hoomuran-ga ut-eru-daroo-ka.
Takazhi-DAT (a) home run-NOW hit-POT-wonder-0
[ wonder if Takazhi can hit a home run?
BETFICABRBIRIESR I b,

Keiko-ni hi-ga okog-eru-daroo-ka.

Keiko-DAT (a) fire-NOW make-POT-wonder-Q

[ wonder if Keiko can make a fire?

BT LTHBhEES 3h,

Eenji-ni baree-ga odor-eru-daroo-ka.
Eenji-DAT ballet-NOW dance-POT-wonder-@

[ wonder if Kenji can dance ballet?
BFICEREAIA5EA S b,

Yasuko-ni kamameshi-ga tak-eru-daroo-ka.
Yaguko-DAT femzmeshi-NOW cook-POT-wonder-@
[ wonder if Yasuko can cook Kfamameshi?
FE—ICRIENE W KA S b,

Eoichi-ni mondai-gza tok-eru-daroo-ka.
Koichi-DAT (a) problemn-WOW solve-POT-wonder-Q
[ wonder if Koichi can =olve a problem?
BFica-2SBWEDESL 32,

Wazako-ni opera-gza uta-eru-daroo-ka.
Wazako-DAT (an) opera-WOW zinz-POT-wonder-0Q
[ wonder if Wasako can sing an opera?

U RBFHFIIBRAES 3 b

penki-za Masako-ni nur-eru-daroo-ka.
paint-NOW Wasako-DAT paint-POT-wonder-@

[ wonder if Wasako can paint?

T LT UHRSEITITTA2ES 3 b
hoomuran-ga Takaszhi-ni wt-eru-daroo-ka.

{a) home run-WOW Takashi-DAT hit-POT-wonder-0
[ wonder if Takashi can hit a home run?
ANEFICEB IR LES S 0,

hi-ga Keiko-ni okoz-eru-daroo-ka.

{a) fire-NOW Keiko-DAT make-POT-wonder-0

[ wonder if Keiko can make a fire?
NLZHBIEICERh 5 30,

haree-gza Kenji-ni odor-eru-daroo-ka.
hallet-NOW Eenji-DAT dance-POT-wonder-@

[ wonder if Kenji can dance ballet?
EEFBEFICRG L2EA S 5,

kamaneshi-gza Yasuko-ni tak-eru-daroo-ka.
kamaneshi-NOW Yazuko-DAT cook-POT-wonder-9
[ wonder if Yasuko can cook Kfamameshi?
IR A —ICEY 2K A 3 b,

mondai-ga Koichi-ni tok-eru-daroo-ka.

{a) problem-NOW Koichi-DAT zolve-POT-wonder-0
[ wonder if Koichi can =olve a problen?
Fe I HBFICTEZEES S b,

opera-ga Wasako-ni uta-eru-daroo-ka.

{an) opera-NOW Wasako-DAT zing-POT-wonder-0Q
[ wonder if Wasako can sing an opera?
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