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Hemispheric Lateralization in the Semantic Processing
of Nouns, Verbs and Verb-noun Ambiguous Words in
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Abstract The two hemispheres of human brain complement each other for most functions, including language. A number of studies have investigated
the hemispheric asymmetry in the language processing, especially on nouns and verbs. However, the results obtained so far were mainly from studies
on languages with rich inflectional morphology. It is unclear whether the differences in the processing of nouns and verbs are due to semantic-
conceptual properties or morpho-syntactic properties associated with the two word classes. It is reasonable to examine the word class effect in a
language with simple inflectional morphology, such as Chinese. Furthermore, the techniques applied in previous researches were low in temporal
resolution that might limit the findings. Event-related potentials (ERPs) can measure the processing activities in the human brain with millisecond
accuracy. Thus, the current study, by combining ERP and VF techniques, aims to explore the hemispheric lateralization in the semantic processing of
Chinese noun, verb and verb-noun ambiguous words in the left hemisphere (LH) and the right hemisphere (RH).

The experiment contained five sets of stimuli: disyllabic unambiguous nouns (UN), unambiguous verbs (UV), verb-biased (V-VN), noun-biased
(N-VN) verb-noun ambiguous words and non-words. There were 80 stimuli for each set of real word and 320 non-words. The disyllabic compounds
were vertically arranged in the left visual field (LVF) and right visual field (RVF) to ensure that each character in the compounds was equally distant
from the fixation. 17 native Chinese speakers were instructed to judge whether the stimulus, presented to the LVF or RVF quickly and randomly, was a
real word or not.

The repeated measures of ANOVAs on the mean amplitude with factors of word classes, hemisphere and electrode site revealed significant main
effect of word class in intervals of 350~500ms (N400) and 500~650ms (LPC). In the RVF/LH, the amplitudes of N400 were greater for UN and UV
than for V-VN and N-VN. In the LVF/RH, UN elicited more negative N400 than UV, V-VN and N-VN. UV elicited more negative N400 than V-VN
and N-VN. Furthermore, when stimuli of UV and N-VN had matched in the level of concreteness, a significant difference in N400 appeared only in the
RVEF/LH, indicating the N400 in the RVF/LH was sensitive to semantic feature and the N400 in the LVF/RH was influenced by concreteness. However,
in the LVF/RH, there were significant differences in N400 between UV and V-VN whose concreteness values were equaled. Therefore, the N400 in
RVF/LH was mainly effected by semantic features while the N400 in LVF/RH was effected by both semantic feature and concreteness

In addition, the LPC is a component that could reflect the confidence in the decision-making process, the higher the confidence, the more positive
the LPC. In the lexical decision process, V-VN and N-VN will activate more senses than UN and UV, so they should elicit more positive LPC. N-VN
contains more senses than V-VN and this should result in more positive LPC for N-VN. However, results showed the predicted LPC effect in the LVF/
RH but not in the RVF/LH. This is because that semantic activation is focal and strong in the LH but broader and weaker in the RH. In the RVF/LH,
since only the dominant sense of each word was activated, there was no difference on LPC. While in the LVF/RH, multiple senses were activated and
therefore the predicted LPC effect appeared.

The results suggested LH mainly processes semantic feature and RH processes both the semantic feature and concreteness. Besides, the
difference between UN and UV in Chinese mainly lies in concreteness. UN and UV differ from N-VN and V-VN in semantic features, concreteness
and the amount of semantic activation, which reflects different neural mechanisms for processing unambiguous and ambiguous words.

Key words unambiguous noun, unambiguous verb, verb-noun ambiguous words, lateralization, ERP





