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The Intermediate Role of Radicals in Chinese Characters
Recognition: ERP Evidence for the MIA Model

Li Lili Zhang Chunli Mao Yuan Wang Quanhong
(Faculty of Psychology, Southwest University, Chongging, 400715 )

Abstract Words whose processing is primed by a word that shares a sub-lexical unitization such as syllable and radical are responded to faster than
words whose processing is not primed, which reflects an intermediate and activation role of the priming sub-lexical units. On the other hand, words
with a high-frequency syllable, elicit higher N400 of event-related brain potentials (ERPs), reflecting a greater lateral inhibition associated with a larger
neighborhood. To explore the controversial intermediate roles of sub-lexical units, the present study examined whether the number of simple radicals
in the fragments of Chinese characters could modulate ERPs.

The present study recorded ERPs elicited by radical- and stroke-deleted (RD and SD) fragments of Chinese characters, while the participants
performed a delayed character matching task on the fragment stimuli and the probe characters that followed a stimulus. The RD fragments were
created by deleting a simple radical from a root character that contained in average 4.66 simple radicals. The SD fragments, which contained at least
one radical, were created by deleting the same number of strokes as deleting the corresponding radical and deleting randomly, except that the deleted
strokes belonged to as many different radicals of the root characters as possible; nevertheless, the SD fragments contained at least one radical. Radical-
deleted and stroke-deleted fragments were created from one root character which was only drawn in Kai Ti, and in total two types of 200 fragments
were generated with 200 root characters. Two complementary stimulus sets, one for each participant, were formed based on the two types of fragments.
Half of one type was combined with fragments of the other type created from the remaining root characters. Therefore, the probability of every
character being presented under each condition was balanced across all participants.

The main results showed that the SD fragments elicited a smaller P200 component and a larger N400-like component than the RD fragments.
These results demonstrated an intermediate role of simple radicals in the recognition of complex Chinese characters, given equal numbers of strokes in
the two types of fragments. Further, the SD fragments contained fewer intact radicals, presumably having a larger number of radical neighbors again
due to fewer radicals than the RD fragments. Thus, as expected, a higher N400 was elicited by the SD fragments as compared with the RD fragments.
A lower P200 usually reflects a larger number of neighbors activated by the stimuli, so it could reflect a larger number of neighbors associated with the
SD fragments.

The N400 effect is interpreted in a multilayer interactive-activation model as reflecting relatively stronger competition from the neighbors of the
SD characters. Radicals should be embedded into the multilayer model as sub-lexical units. The P200 effect is interpreted as reflecting the number of
neighbors of the stimuli.

Key words ERPs, Chinese character fragments, sub-lexical processing, simple radicals



