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1. Introduction
It is essential for language comprehension to integrate phrases into whole struc-

tures and meanings. This integration most likely involves syntactic, semantic,

pragmatic, and other aspects of written or uttered sentences. In the present study,
we explored integration processes involved in the reading of simple Japanese sen-

tences, focusing on a syntactic aspect regarding the dependency between verbs and
case markers. In Japanese, it is known that a group of transitive verbs selectively

takes an accusative object while another group takes a dative object (Inoue, 1983;
Takezawa & Whitman, 1998). These constraints are structurally characterized by

the fact that: (i) the cases of objects are marked by the postpositional case particles

(i.e., “O” for the accusative and “Ni” for the dative) and (ii) such a case-marked
object usually precedes a critical verb in a sentence. Thus, immediately after the

appearance of a verb, a match or mismatch between an object and a verb can be
processed or even reanalyzed (see sentence samples below).

Since the Japanese transitive verbs “subcategorize” their objects, the mismatch

between the case-marked noun phrases (NPs) and specific verbs invites a subcategorization violation. The present study investigated how this mismatch (i.e., subcategorization violation), as compared to no-mismatch, would be reflected in
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event-related brain potentials (ERPs). We were interested in characterizing the

processing of these sentences in light of accumulating ERP findings in languages
(see Friederici, 2002; Kutas, Federmeier, Coulson, King, & Muente, 2000, for re-

views). Our intention was also to look at the present results from a cross-linguistic
point of view and to obtain insight into the ongoing lines of discussion in language studies.

Each sentence used in the present study consisted of three phrases (or bunsetu

in Japanese): a subject marked with the nominative particle “Ga”, an object
marked with either the accusative particle “O” or the dative particle “Ni”, and a

critical verb that can co-occur with either the accusative object or the dative object. Sentences were classified as correct if there was no mismatch between a verb

and an object (samples 1a and 2a below: NOM=nominative, ACC=accusative,
DAT=dative). On the contrary, sentences were classified as incorrect if there was

any mismatch between them (samples 1b and 2b below). Note that correct and incorrect sentences mirrored each other except that their second phrases had different particles, so that they constitute minimal pairs.
(1)a. Toshiko-ga Kazuo-o houmonshita.
-NOM

-ACC visited

‘Toshiko visited Kazuo.’

b. * Toshiko-ga Kazuo-ni houmonshita.
(2)a. Toshiko-ga Kazuo-ni sokutoushita.
-NOM

-DAT answered

‘Toshiko answered Kazuo (immediately).’

b. * Toshiko-ga Kazuo-o sokutoushita.

The distinction between these two types of Japanese verbs can be commonly
found in corpus-based analyses (Ikehara et al., 1997). It was also shown in a rating
experiment that correct sentences of the above type were perceived to be far more

natural than those incorrect sentences (Arao, Suwazono, & Sakamoto, 2003).

These off-line data, though reflecting simply a consequence of overall processing,
indicate that these mismatches appear to be clearly noticeable to native speakers
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of Japanese. Our initial prediction was that these mismatches would be reflected
in some ERP indices, specifically such as those observed in correlation with syntactic anomalies. In the following section, we briefly review relevant ERP components and provide some specific predictions.

ERPs are sequential voltage deflections captured with millisecond precision

and promising in that they allow one to track cognitive processes with a fine time
resolution. For instance, an early negative component and a late positive compo-

nent have been assumed to reflect different processes that are closely related to
syntactic processing. The earlier one, the ELAN (early left anterior negativity), is
typically triggered by phrase-structure and word-category violations, and appears

to reflect highly automatic first-pass parsing (e.g., Hahne & Friederici, 1999, Nev-

ille, Nicol, Barss, Forster, & Garrett, 1991). This component usually appears about
150–200 ms after the onset of critical words at left frontal sites, suggesting that

processing of such anomalies takes place very early in time. The later one, the
P600, is typically triggered by garden-path sentences (i.e., sentences structured in

a non-preferred manner), and appears to reflect reanalysis or revision of syntactic

structures (e.g., Hagoort, Brown, & Groothusen, 1993; Osterhout & Holcomb,
1992; Osterhout, Holcomb, & Swinney, 1994). This component usually appears

about 600 ms after the onset of critical words mainly at centro-parietal sites, suggesting that such costly processing takes place at that time window significantly

later than the ELAN range. In addition to these components, the N400, conven-

tionally thought to reflect lexical-semantic processing (e.g., Kutas & Hillyard,
1980, 1983), has been reported in a German study to reflect case-ambiguity reso-

lution in situations where no major revision of phrase structure is required
(Bornkessel, McElree, Schlesewsky, & Friederici, 2004). As the name implies, the
latency of this component typically falls in between the ELAN and P600 components. Other studies in German also reported an N400 or a N400/P600 complex

in response to case-related anomalies (Frisch & Schlesewsky, 2001, 2005; Hopf,
Bayer, Bader, & Meng, 1998), suggesting that the N400 and the P600 would re-

flect thematic interpretive processes and structure building processes, respectively
(Frisch & Schlesewsky, 2001). In the latency range around 400 ms, a left-lateralized anterior negativity (LAN) was also reported to be triggered by several patterns of morphosyntactic illformedness, and was interpreted as reflecting a specific
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response to such illformedness (Hagoort & Brown, 2000; Münte, Matzke, & Johannes, 1997).

It is, of course, too simplistic to postulate a direct one-to one correspondence

between these ERP components and our actual mental processes. For example, a
late component may reflect the mental process that occurs in an early stage of pro-

cessing. As is mentioned above, however, the previous studies accumulated various
evidence that there must be some correlation between some ERP components and
specific computational subprocesses. We thus assume that if any of the processes

similar to those above would occur while processing our sentences, those corresponding ERP effects would be observed in the present study. If this sort of syn-

tactic information would play a critical role in first-path parsing processes that
quickly detect and mend anomalies, an ELAN would appear for those mismatches
between verbs and case particles. If mismatches would trigger effortful revision

processes, as is often the case with the processing of garden-path sentences, a

P600 would be elicited. Similarly, the occurrence of processes similar to case ambiguity resolution without major revision of structures could be suggested by the ap-

pearance of an N400. If none of these processes or only some different processes
were in operation, different ERP patterns would be obtained.

In Experiment 1, participants were required to read sentences silently. Our

purpose here was to investigate pure reading processes, minimizing possible co-

occurrences of processes arising from task demands other than reading. Note that,
in this experimental task, there was no observable indication that the participants

noticed the mismatch between the preceding NPs and specific verbs. Thus, we

cannot exclude the possibility that they were only exposed to but did not attend to
the anomalies while performing the reading task.

2. Experiment 1
2.1 Method

Participants: Fourteen paid volunteers (ages 18–23, 7 males) participated in the
experiment after giving their informed consent. All were native speakers of Japanese. They all had normal or corrected-to-normal vision, and were determined to
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be right-handed by the Edinburgh Inventory (Oldfield, 1971). The study was car-

ried out in accordance with the human research guidelines of the Internal Review
Board of the University of Niigata.

Materials: Two groups of 32 verbs (64 in total) were selected from a pool of Japa-

nese verbs that matched in familiarity based on large corpus data (Ikehara et al.,
1997): One group requires the accusative case particle “O” and the other requires

the dative case particle “Ni”. All these verbs showed clear case preference, as revealed by the data reported by Arao, Suwazono, & Sakamoto (2003) (i.e., sentenc-

es were perceived to be far more natural when the case particle was matched to the
requirement of the verb than when it was not). The “O”- and “Ni”-verbs did not

significantly differ in familiarity, the number of moras, and the number of Kanji
and Hiragana characters.

There were 32 correct and 32 incorrect experimental sentences based on the

“O”-verbs and 32 correct and 32 incorrect sentences based on the “Ni”-verbs (128
sentences in total). Each sentence consisted of a subject noun (male or female

name), an object noun with an “O”/“Ni” particle, and one of the “O”- and “Ni”
-verbs. The correct sentences had no mismatch between the verb and the case particle, whereas the incorrect sentences had a mismatch between them. Note that

the only difference between the correct and incorrect sentences was the particle.
These 128 sentences were duplicated with different noun (name) pairs for the experiment (256 sentences in total).

Procedure: Using a STIM system (Neuroscan Labs Inc., El Paso, US), stimulus

sentences in white characters on a black background were visually presented one

phrase at a time. The subject and object phrases had a duration of 700 ms, the verb
phrases had a duration of 800 ms, and the stimulus onset asynchrony (SOA) was

1.3 seconds for both. Participants were required to silently read and try to best understand the sentences without making any overt reactions or judgments. At the

beginning of each trial, a plus sign appeared at the center of the screen and served
as a fixation point. This sign was presented 2.8 s after the appearance of the last

stimulus (a verb) in the preceding trial. The participants sat in a comfortable chair
in an air-conditioned, normally lit room.
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Recording: Silver electrodes were attached on Fp1, Fp2, Fpz, Fz, F3, F4, F7, F8,
Cz, C3, C4, T3, T4, T5, T6, Pz, P3, P4, O1, O2, and Oz points, following the in-

ternational 10–20 method ( Jasper, 1958). Two additional electrodes were attached
lateral to the left eye (hEOG) and below the left eye (vEOG) in order to monitor
the electrooculogram. All channels were referred to the linked earlobes with the

impedances kept below 5 kΩ during the recording sessions. Using a 32-channel
SynAmp (Neuroscan Labs Inc., El Paso, US), 16-bit electroencephalogram (EEG)

data were acquired at a gain of 500, sampled at a rate of 1 kHz, filtered with a

bandpass of 0.05–100 Hz, and then stored digitally. EEG data were segmented to

set the analysis period from 100 ms prior to 900 ms after the onset of each stimulus. After the baseline was corrected by subtracting the average of pre-stimulus period, artifact rejection was performed with the threshold of ± 100 μV from the

baseline at Fp1, Fp2, Fpz, F7, F8, T3, T4, hEOG, and vEOG. The ERPs were obtained by averaging EEG segments time-locked to stimulus onset for each verb-

particle combination, and then all averages were low-pass filtered at 30 Hz (24dB/

oct). Analyses of variance (ANOVAs) on ERP data were performed with Greenhouse-Geisser adjustments, and the following results reflect these adjustments.
2.2 Results and discussion

There were no apparent indications of the ELAN, LAN/N400, and P600 effects

(Figure 1). Interestingly, however, amplitudes were apparently larger for correct

sentences than for incorrect sentences within a latency range of 500–800 ms (i.e.,

the P600 range) at Fz. This effect appeared to occur for both “O”- and “Ni”-verbs.
This effect was clearly different from the conventional P600 effect where ampli-

tudes were larger for incorrect sentences than for correct sentences most clearly at
centro-parietal sites. Mean ERP amplitudes within this latency range at midline

sites (Fz, Cz, and Pz) were entered into an ANOVA with factors of Verb (“O” and

“Ni”), Grammaticality (correct and incorrect), and Electrode Site (Fz, Cz, and Pz).
There was a significant interaction between Grammaticality and Electrode Site

(F(2,26)=4.65, p< .05). The effect of Grammaticality was significant only at Fz
(F(1,13)=5.55, p< .05) but not at Cz and Pz in separate ANOVAs. The other ef-

fects and interactions did not attain statistical significance. The statistical results
were in agreement with the above observation.
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ERPs to “O”-verbs in Experiment 1 (reading task)
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ERPs to “Ni”-verbs in Experiment 1 (reading task)
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Figure 1. Grand average ERPs to “O”- and “Ni”-verbs in correct and incorrect sentences in Experiment 1. A: ERPs to “O”-verbs. B: ERPs to “Ni”-verbs. Negativity is plotted up. Vertical ticks for each
channel indicate the stimulus onset.

These results are in clear contrast to the conventional findings regarding syn-

tactic anomalies. We initially postulated that incorrect sentences could trigger one
or some combinations of the ELAN, LAN/N400, and P600 effects, all of which

were reported to reflect some aspects of syntactic processing. The results, however,
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showed no indication of these effects in the present experiment. No direct support

was thus obtained for the activation of psycholinguistic processes that were
thought to be associated with these ERP components. The other notable aspect is
that grammatical sentences were associated with a more positive waveform within
the latency range of 500–800 ms at Fz. Thus, some aspect of grammaticality appears to be processed in this time range. At a glance, these results imply that there
could be essential differences between processes involved in the reading of these

Japanese sentences and those involved in the reading of sentences in other languages.

Before concluding that Japanese sentence processing contrasts with that of

other languages, we decided to conduct Experiment 2 to clarify the effects of task

demands on ERPs. Although it was reported that some grammaticality-related
ERPs were highly automatic (Hahne & Friederici, 1999) or took place within various tasks (Hahne & Friederici, 2002; Kaan & Swaab, 2003), the less-demanding
reading task could contribute to the absence of the grammaticality-related ERPs

in Experiment 1. Specifically, within the simple reading task, the processing could

succeed at a relatively superficial level, reducing attentional resources allocated to

grammatical processing. In Experiment 2, care was taken to allocate much attention to the grammaticality of sentences, by employing a correction task that imposed participants not only to decide the grammaticality of sentences but also to
consider the correction of ungrammatical case-particle usages.

3. Experiment 2
3.1 Method

Participants: Nine paid volunteers (ages 18–24, 6 males) participated in the experi-

ment after giving their informed consent. All were native speakers of Japanese.
They all had normal or corrected-to-normal vision, and were determined to be
right-handed by the Edinburgh Inventory (Oldfield, 1971). The study was carried

out in accordance with the human research guidelines of the Internal Review
Board of the University of Niigata.
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Materials: The same materials as in Experiment 1 were used.
Procedure: The same procedure as in Experiment 1 was used except for the follow-

ing aspects. Participants were required not only to judge whether sentences were

correct or not, but also to correct case-marker particles if sentences were incorrect.
Two processes were assumed to be involved: judgment process and correction pro-

cess. The judgment process was expressed by pressing either button 1 (if sentences

were judged to be correct) or 2 (if sentences were judged to be incorrect). When
the participant judged a sentence as incorrect, (s)he was required to reproduce a

correct sentence by replacing the case particle. This process of correction was performed within the participant’s mind. Thus, this mute process was unable to be

observed from the outside. For each trial, the presentation of the critical verb was

followed by a response cue at an SOA of 1.3 s. After the cue, responses were made.
Recording: The conditions of electrophysiological recording were identical to those
in Experiment 1.

3.2 Results and discussion

In marked contrast to Experiment 1, clear ERP effects were observed both in the

LAN/N400 latency range and in the P600 latency range (Figure 2). As for the
LAN/N400 range, midline and lateral data within the latency range of 300–500

ms were treated separately to perform quantitative analysis of hemispheric differ-

ences. A midline ANOVA performed in the same manner as in Experiment 1

yielded only a marginally significant effect of Grammaticality (F(1,8)=4.90, p<.1).
An ANOVA on lateral data from 12 electrode sites (F3, F4, F7, F8, C3, C4, T4,
T5, P3, P4, T5, and T6) was performed with factors of Verb (“O” and “Ni”),
Grammaticality (correct and incorrect), Hemisphere (left and right), and Elec-

trode Position (anterior: F3/4, F7/8, middle: C3/4, T3/4, and posterior: P3/4,
T5/6). There was a significant 2-way interaction between Hemisphere and Gram-

maticality (F(1,8)=8.18, p<.05) and a significant 3-way interaction between Verb,
Grammaticality, and Hemisphere (F(1,8)=5.72, p<.05). These interactions were

further qualified by a 4-way interaction between Verb, Grammaticality, Hemi-

sphere, and Electrode Position (F(2,16)=6.97, p<.05). As for “O”-verbs, subsequent

328

Arao et al.

A ERPs to “O”-verbs in Experiment 2 (correction task)
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B ERPs to “Ni”-verbs in Experiment 2 (correction task)
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Figure 2. Grand average ERPs to “O”- and “Ni”-verbs in correct and incorrect sentences in Experiment 2. A: ERPs to “O”-verbs. B: ERPs to “Ni”-verbs. Negativity is plotted up. Vertical ticks for each
channel indicate the stimulus onset.

separate ANOVAs revealed that the effect of Grammaticality was significant only
at the left anterior region (F(1,8)=6.52, p<.05). As for “Ni”-verbs, separate ANOVAs revealed that the effect of grammaticality was significant only at the right
middle region (F(1,8)=11.72, p<.01). Thus, the patterns of results for “O”- and

23 Object-Verb Integration in Japanese

329

“Ni”-verbs differed. Case mismatches caused by “O”-verbs triggered a left-lateral-

ized anterior negativity (i.e., clear signs of the LAN effect). Those by “Ni”-verbs,
showing no indication of anterior negativity, triggered a right-lateralized centrotemporal negativity (i.e., an N400-like effect).

In the P600 latency range, a very large positive-going shift took place with a

broad distribution. Importantly, although this positive shift was clearly modulated
by grammaticality, the effect was again in the reverse direction of the conventional

P600 effect. The current effect was characterized by larger amplitudes for correct

sentences, whereas the conventional P600 effect by larger amplitudes for incorrect

sentences. An analogous ANOVA on midline data was performed for the latency
range of 500-800 ms. The ANOVA revealed a significant effect of Grammaticality
(F(1,8)=17.95, p<.005).

Overall, several distinctive ERP effects were revealed by introducing the cor-

rection task instead of the reading task. The task effect was specifically reflected in

the emergence of LAN/N400 effects and the broad and salient development of a
later positive component. These components were well modulated by the grammaticality factor, suggesting that mismatches were actually dealt with at multiple
processing stages that were also strongly influenced by the attentional demands on
the syntactic aspects of sentences.

4. General Discussion
As revealed in Experiment 1, the processing of mismatches between verbs and
case particles involved in simple reading was characterized by a frontal positive

shift in the P600 latency range. This effect was equally pronounced for both “O”-

and “Ni”-verbs. Importantly, since this component was larger for correct sentences
than for incorrect sentences, the effect was in the reverse direction of the conventional P600 effect. The distribution of this component was also apparently different from the typical centro-parietal distribution of the conventional P600. In pre-

vious studies, only a few reported a more frontally-distributed P600 (Osterhout &
Holcomb, 1992) or P600 subcomponent (Hagoort & Brown, 2000). For the present, we named the current effect the “inversed P600,” and discussed in further de-
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tail in the later section. The results of Experiment 1 also showed no indications of

first-pass parsing (the ELAN effect; Hahne & Friederici, 1999), case-ambiguity

resolution without major revision of structure (the N400 effect; Bornkessel,
McElree, Schlesewsky, & Friederici, 2004), and costly syntactic revision (the P600
effect; Osterhout & Holcomb, 1992).

The only difference between Experiments 1 and 2 is the task given to the par-

ticipants. In the former, they are simply asked to read the given sentences, in

which the mental processing could be rather “shallow.” While in the latter, they are
required to press a button after the grammaticality judgment and reproduce correct sentences by replacing the case particle. In this task, the processing mecha-

nism would be more “deep.” This shallow-deep distinction is introduced in Clark
& Clark (1977) explaining the results of Bobrow & Bower’s (1969) experiment, in

which a sentence like “The cow chased the rubber ball” was presented. The participants were instructed either to read aloud or to generate a sentence that could

sensibly follow the given sentence in a story. Clark & Clark claim that the former

task requires “rather shallow comprehension,” and the latter “rather deep comprehension.” Later, the participants were asked to retrieve the second noun (ball) in

presenting the first noun (cow). Retrieval rates were lower in the reading task

(22%) than in the sentence generation task (43%), leading those authors to argue
that the difference in task requirements affects the “depth of processing.”

In Experiment 2, when readers allocated their attention more to those mis-

matches, several distinct ERP effects of grammaticality emerged both in the
LAN/N400 latency range and in the P600 latency range. In the LAN/N400 latency range, mismatches caused by “O”-verbs produced a LAN effect and mis-

matches caused by “Ni”-verbs produced an N400-like effect. Given that there was
no indication of these effects in Experiment 1, the occurrence of these effects appears to require additional processing efforts other than simple reading, specifically
those required for conscious grammaticality judgment and error correction. The

actual processing reflected in these ERP effects is thus less automatic in the sense
that simple reading of anomalous pairs does not bring in these effects.

The LAN and N400 effects are usually interpreted in different ways. The for-

mer is supposed to reflect responses to morphosyntactic illformedness (Hagoort &

Brown, 2000; Münte, Matzke, & Johannes, 1997), and the latter thematic inter-
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pretive processes (Frisch & Schlesewsky, 2001). If this general distinction applies

to Japanese, our findings in Experiment 2 suggest a very interesting story. The
“NP-ga NP-ni + O-verb” elicited LAN, while the “NP-ga NP-o + Ni-verb” elicited N400. Thus, it may imply that the mismatch (i.e., subcategorization violation)

between the “Ni” marked NP and “O”-verb is indicative of morphosyntactic ill-

formedness, while the mismatch between the “O” marked NP and “Ni”-verb is
rather indicative of semantic incongruity. In other words, the requirement of an

accusative NP from the “O”-verb would be morphosyntactic (or, structural) in na-

ture, while the requirement of a dative NP from the “Ni”-verb could be thematic
(or, semantic) in nature. The fact that even the same type of syntactic (subcategorization) violation is processed in different manners may indicate the essential difference between the two types of case particles.

There is another possible interpretation of the N400-like effect observed in

Experiment 2. Since the critical verbs appeared at the sentences’ final position in

our experimental setting, this effect might also be viewed as reflecting semantic
consequences of syntactic anomalies during sentence wrap-up processing (Oster-

hout, 1997). Note, however, that the N400-like effect here was observed only in
responses to mismatches caused by “Ni”-verbs. If such wrap-up processing would

operate, the processing of “O”-verb mismatches should have elicited the same
N400-like effect. The lack of unitary effect may render the account based on the
wrap-up effect untenable.

Mismatches also modulated a very large positive shift within the P600 range

in Experiment 2. The amplitude of this component was lager for correct sentences
than for incorrect sentences, irrespective of the verb type. Thus, although the late
positivity had much lager amplitude and broader distribution in Experiment 2

than in Experiment 1, the effects found in both experiments could share something in common. Certain processes regarding those mismatches were activated

even through the simple reading task in Experiment 1, and those processes could

be similarly activated or even enhanced by the attentional demands required for
the correction task in Experiment 2. Importantly, however, many studies commonly assumed that the amplitude of the P600 would reflect processing cost aris-

ing from syntactic mismatches or non-preferred structures (Kaan, Harris, Gibson,
& Holcomb, 2000; Kuperberg, Caplan, Sitnikova, Eddy, & Holcomb, 2006; Os-
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terhout, Holcomb, & Swinney, 1994). This line of reasoning leads to a puzzling

scenario where such cost must be higher for correct sentences than for incorrect
sentences in the present study.

Although speculative, we tentatively assume an account for this apparent para-

dox as follows. The Japanese language, with a head-final word-order principle, has
a unique structural property that allows in principle infinite additions of succeed-

ing phrases to a preceding series of phrases that may apparently already complete a
sentence. Even if those preceding phrases involve a structural mismatch, the mismatches can often be even fully resolved by adding succeeding phrases. For instance, the wrong sentence (1b) can be resolved by means of this operation (3a).
(1)b. * Toshiko-ga Kazuo-ni houmonshita.
-NOM

-DAT visited

(3)a. Toshikoi-ga Kazuo-ni [proi/j houmonshita basho] -o sokutoushita.
-NOM -DAT

visited

place –ACC answered

‘Toshiko (immediately) answered Kazuo about the place she visited.’
As such, if the Japanese parser takes a strategy characterized by immediate mending of mismatches, the mending can be even more costly. The mended portions

can be later falsified and should be mended again. Given that earlier phrases in a

sentence are often ambiguous in syntactic and semantic respects, the immediate
mending of those earlier phrases may give rise to more serious drawbacks in processing. For this reason, anomalous sentences of the present type may tend to be

processed rather halfway, often bypassing those immediate mending processes.
Since this way of processing withholds conclusive interpretation of phrases, it can

incorporate further phrasal input with greater flexibility and less processing resources. The reasoning above leads to the prediction that correct sentences have

more chance to be fully processed than incorrect ones. In other words, the termi-

nation or boundary of sentence processing may be clearer for correct sentences
than for incorrect sentences, resulting in relative acceleration of context-updating

processes (Donchin & Coles, 1988) for correct sentences. Thus, more processing
cost or resources are consumed in the processing of correct sentences than incor-
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rect sentences, as indexed by the amplitude of the inversed P600.

Our speculation above is of course very primitive, specifically given that only

possible general mechanisms are provided to account for the occurrence of the inversed P600 effect. It is necessary to further investigate and to reevaluate the validity of the postulated mechanisms. Since recent Japanese studies provided evi-

dence for the conventional P600 effect in response to syntactic anomalies

(Nakagome, et al., 2001; Oishi & Sakamoto, 2004; Ueno & Kluender, 2003), it is
possible that the occurrence of the inversed P600 could be restricted to some spe-

cific conditions. The focus in further studies may thus include types of anomalies

and sentential conditions as well (e.g., sentence length or the number of phrases,

the position of the critical words, and the nature of stimulus sets). Furthermore,
the deflections in the P600 range were shown to be dissociable on the basis of

their distributions, and such differentiation is still under discussion (Münte,
Heinze, Matzke, Wieringa, & Johannes, 1998; Hagoort & Brown, 2000). In the

present study, the inversed P600s in Experiments 1 and 2 were also apparently different from each other in size and distribution. A similar issue regarding differentiation is thus still open to question.

In conclusion, the present study showed that the following ERPs would be

specifically sensitive to the processing of case-marking constraints in Japanese
sentences. Firstly, only under strong top-down influence of anomaly detection and

correction, case-marking anomalies caused by “O”-verbs triggered the LAN effect,
whereas those by “Ni”-verbs the N400-like effect. Clearly both effects are less automatic and cannot be accounted for by a unitary ERP response to syntactic (subcategorization) violations. Both effects may reflect different processing manners

for the same syntactic violations but for different pairs of case particles and verbs.
Given the LAN/N400 distinction in the literature, the present LAN (for “O”
-verbs) and N400-like (for “Ni”-verbs) effects may reflect morphosyntactic and

thematic aspects of the case-verb integration, respectively. Second, in a relatively
task-independent manner, case-marking anomalies caused by both “O”- and “Ni”

-verbs triggered the inversed P600 effect, that was opposite in direction to the
conventional P600 grammaticality effect. The amplitude of this positivity and the
effect of anomalies were markedly larger if such strong top-down influence was

imposed by the task demands. In our speculative opinion, the effect could reflect
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relative acceleration of context-updating processes for correct sentences. The conventional and inversed P600 effects might be modulated by such more general

factors that could have a positive or negative correlation to grammaticality depending on sentential conditions.
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