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An ERP experiment was conducted to explore semantic and syntactic processes as well as
their interplay in Chinese sentence comprehension. Participants were auditorily presented
with Chinese ba sentences, which were either correct, semantically incorrect, syntactically
incorrect, or both semantically and syntactically incorrect. The syntactic violation, which
was created by eliminating the object-noun phrase from a preposition-object phrase
structure, elicited an early starting anterior negativity which merged into a sustained
negativity over anterior sites and a temporally limited centro-parietal negativity. The
semantic violation elicited an early starting N400 effect. The combined violation in which
the syntactic phrase structure violation and the semantic violation were crossed elicited an
early staring sustained anterior negativity similar to the pure syntactic effect, and a centro-
parietal negativity which was more negative than those of the syntactic condition and the
semantic condition. No P600 was obtained neither for the syntactic nor for the combined
condition. The results suggest that the syntactic processes (at about 50 ms) appear earlier
than the semantic processes (at around 150 ms). They are independent from each other in
the early time window (150–250 ms) but interact in a later processing phase (250–400 ms)
during Chinese ba sentence comprehension. The broadly distributed negativity, which
occurred during the N400 latency range observed in
munication of thoughts and feelings (Hu, 2001). Although
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less tasks in daily life, it is not well understood how the
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needed in the final phase. Interactive models (Bates and Mac-
Whinney, 1987; MacDonald et al., 1994; Marslen-Wislon and
Tyler, 1980; Taraban and McClelland, 1988) claim that syntactic
and semantic processes already interact at an early stage. De-
spite the agreement that syntactic and semantic information
has to be integrated within a short period of time, the two
classes of psycholinguistic models differ in their views on the
temporal structure of the integration processes.



caused by the mode of presentation, as presenting the sen-
tences visually phrase-by-phrase could have affected early
automatic processes as reflected by the early anterior nega-
tivity in particular. The absence could also be due to differ-
ences between typologically different languages, or to the
difference in syntactic violation types used to examine the
different languages.

The contrast between the absence of early ERP components
in Japanese as compared to the presence of early ERP compo-
nents in German and other Indo-European languages in re-



2. Results

2.1. Behavioral data



(1,11) = 7.01, MSE = 42.37, P b 0.05, which indicated that the
syntactic and the combined conditions were more negative
over lateral anterior sites. However, there was no any reliable
main effect of Syntax over central or posterior sites: for left and
midline central, F b 1, for right central, F(1,11) = 1.50,
MSE = 44.26, P = 0.25, for right and midline posterior, F b 1, for
left posterior, F(1,11) = 1.38, MSE = 32.62, P = 0.27.

In sum, for both the syntactic and the combined condition,
syntactic violations elicited an early negativity which
appeared first in the 50–100 ms interval and merged into an
anterior sustained wave up to 1000 ms and a widely distrib-
uted negativity over central and posterior sites in the classic
N400 time window (300–500 ms). But neither the pure syntac-
tic nor the combined condition was more positive over central
and posterior scalp sites after 500 ms post-onset.

2.4. Effects of the semantic violation

The ANOVA results indicated that the significant main effect of
Semantics occurred as early as in the 150–200 ms interval, for
midline, F(1,11) = 6.52, MSE = 13.79, P b 0.05, for lateral, F
(1,11) = 7.33, MSE = 72.92, P b 0.05, and lasted until the 350–400
ms interval, for midline, F(1,11) = 5.65, MSE = 7.43, P b 0.05, for
lateral, F(1,11) = 6.61, MSE = 31.98, P b 0.05 (for all intervals
between 200 and 350 ms, Ps b 0.01). In addition, there was a
significant interaction of Semantics * Region, for midline, F
(2,22) = 5.59, MSE = 0.65, P b 0.05, for lateral, F(2,22) = 5.20,
MSE = 4.98, P b 0.05. However, neither the main effect of Seman-
tics, for midline, F(1,11) = 2.16, MSE = 20.18, P = 0.17, for lateral, F
(1,11) = 1.83, MSE = 137.73, P = 0.20, nor the interaction of
Semantics * Region, for midline, F b 1, for lateral, F(2,22) = 2.68,
MSE = 10.82, P



Dutch. Our results indicate that even though Mandarin Chi-
nese is a language lacking affixation indicating word category,
the parser could clearly processes word category information
in a very short time. Later processing phases appear to be
influenced by the type of syntactic structure the violation is
presented in as evident in the absence/presence of the broadly
distributed negativity and by the modulation of the P600 (for
the latter see also Gunter et al., 2000).

3.2. Semantic processing

Our semantic violations elicited a central N400 already in a
very early time window (150–400 ms) prior to the classical
N400 time window (300–500 ms). Although the onset of the
N400 is generally reported to be earlier in the auditory domain
than in the visual domain (Holcomb et al., 1992), the earliness
of the present effect deserves some discussion. The fact that
our results do not exactly match the timing of the N400
reported by earlier auditory comprehension work using simi-
lar stimulus materials in English (Holcomb and Neville, 1991),
in Dutch (Hagoort et al., 2003), and German (Friederici et al.,
1993), may be partly due to characteristics of the Chinese
language and the stimuli we had used in this study.

It may be that the monosyllabic verbs we chose for the
present study allowed semantic processes to be early, because
it takes less time to process the semantic information
encoded in monosyllabic than that contained in polysyllabic
words. This view is supported by a recent auditory study in
Cantonese in which one-syllable semantically incongruous
words elicited an N400-like effect with a maximum over front-
al sites at 300 ms following word onset (Schirmer et al., 2005).

It is also possible that our early onset of the semantic effect
results from the considerable context dependency inherent in
our materials. As the first clauses of our experimental sen-
tences provided top-down context information, the semantic
expectation of a particular word may be formed on the basis of
the preceding context. The incoming phonological informa-
tion may have been matched against the phonological tem-
plate of the expected word. In such a condition, the recognition
of the incongruent verb may be influenced by the preceding



that both semantic and syntactic processing problems induce
integration difficulties in the N400 time window. The absence
of the P600 in the combined condition may be caused by a
component overlap between the posterior positivity and the
broadly distributed negativity in the N400 time window,
which was enlarged by the wrap-up effect (Hagoort, 2003).

The parallel and independent processing pattern of the
early syntactic and semantic processes and the absence of
the P600 in the combined condition were similar to effects
reported by Gunter et al. (1997, 2000). Gunter et al. (1997) ob-



5.3. Semantic ratings

Forty subjects who did not participate in the ERP experiment per-
formed the two semantic ratings discussed above. Half of the sub-
jects filled out the first questionnaire in which the first clauses and
the verbs of syntactically incorrect sentences and the combined
incorrect sentences were printed in written form. Subjects were
instructed to indicate on a seven-point scale how compatible the
verb (the crucial word) was with the first clause (1 = not compatible;
7 = highly compatible). The compatibility rating revealed that the
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the slash representing the semantically violated one. The
combined incorrect sentences are created by eliminating the
ba NP from their semantically counterparts.
(continued on next page)
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