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Abstract

Automatic  Pronunciation  Assessment
(APA) aims to quantify non-native (L2)
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learners' pronunciation proficiency in a
specific language. With technological
advancements, APA now evaluates various
aspects of pronunciation, from phoneme
level to sentence level, including accuracy,
fluency, stress, and more. However, current
APA methods rely on the Mean Squared
Error (MSE) loss function, which struggles
with imbalanced labels across different
levels of granularity. This imbalance affects
model generalizability and fairness, as
MSE tends to underestimate rare labels.
Despite these issues, existing research has
not adequately addressed data imbalance.
To address this gap, we draw inspiration
from class-balanced loss functions in visual
classification. Our approach involves
resampling and introducing a trainable
variable to narrow the gap between training
and testing sets in imbalanced regression
tasks, aiming to alleviate label imbalance
effects in APA. Evaluating our method on
the Speechocean762 dataset, known for
significant word-level label imbalance, we
observe remarkable enhancements in
performance. Our proposed approach
shows promise in tackling challenges
stemming from imbalanced data in
automatic pronunciation assessment.
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Loss Function Setting

Loss PCC |[Accuracy Stress  Total | Accuracy Completeness Fluency Prosodic Total
[1] MSEphworarutt (Baseline) 0.09 0.61 0.53 0.29 0.55 0.71 0.16 0.75 0.76 0.74
[2] BMCphnwordrutt 0.12 0.52 0.49 0.25 0.49 0.71 0.32 0.75 0.75 0.74
[3] BMCphntBMCuordtBMC utt 0.09 0.60 0.53 0.30 0.55 0.72 0.40 0.75 0.75 0.74
[4] MSEpmtBMCyordtBMC ut 0.09 0.61 0.54 0.31 0.56 0.72 0.37 0.75 0.76 0.75
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