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Automatic scoring of language learners’ pronunciations

based on the distortion of their universal structures
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Abstract Speech communication between humans has several steps such as production, encoding, transmission,
decoding, and hearing. In every step, multiplicative or linear transformational distortions are inevitably involved.
Minematsu showed that, if speech is represented as structure based on information theory, these distortions cannot
change the structure. In other words, he proved that there is a perfect communication channel between a speaker
and a hearer on which any piece of information cannot be modified or lost. If speech application is possible only
with the proposed representation, robustness of the application must be remarkably improved. In this paper, this
representation is applied to CALL (Computer Aided Language Learning). Since the structural representation of
speech is thought to include no speaker individuality or recording conditions, the representation of all the phonemes
obtained from a native speaker can be viewed as the nativeness. Automatic scoring of the pronunciation is investi-
gated by comparing native structure and a learner’s structure. Also, it is experimentally shown that the proposed
representation include completely no information of speakers’ identity and recording conditions.
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