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A Study of the Brain Response to Segmentally and Tonally Induced
Semantic Violations to Taiwan Mandarin

Abstract

In this study, the function of event-related potential (ERP) was used to
examine the role of segmental and tonal information in Taiwan Mandarin word
processing. Participants listened to the sentences with last syllable correct or deviant.
The last syllable to sentence end were either semantically congruous or semantically
violated which were resulted from segmental (vowel or consonant) violations or tonal
violations. There were four conditions in this study: the semantic congruous (SC),
tonal violations (TV), vowel violations (VV), and consonantal violations (CV).

Two experiments were included in this study. Experiment 1 consisted of
the behavior experiment and the ERP'éxXperimént.and Experiment 2 focused on the
ERP method. The behaviorakiexperiments showed that participants made least
mistakes in vowel violated conditions but made most mistakes in consonantal
violations. The results also revealed that violated conditions elicited the earlier
N400 peak latency and stronger-N400-péak latency during the time window of 350ms
~ 500ms from the onset of the target syllables. . The ERP experiment 1 showed that
subjects detected the vowel violations moré efficiently and therefore made less
mistakes comparingito other violated.conditions. The ERP experiment 2 showed
similar results as Cantonese study that tonal and yowel violations triggering salient
N400 waveforms.  Moreover, the tonally and vowel induced semantically
incongruence was comparable.

In addition, our study also discovered that although the consonantal
violations did not triggered relatively salient N400 peak as tonal and vowel violated
conditions in general, the aspirated stops also triggered specifically earlier and
stronger N400 waveform than the other types of consonantal violations. The
findings of the present study further suggested that acoustic features such as aspiration,
duration and sonority could be more reliable elements to figure out the relations

between auditory information and speech comprehension process.

Key words: ERP, N400, semantically incongruous, tone, segments
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