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Abstract

Prosody affects how people produce and understand language, yet studies of how it does so have been hindered by the
lack of efficient tools for analyzing prosodic stress. We fine-tune OpenAl Whisper large-v2, a state-of-the-art speech
recognition model, to recognize phrasal, lexical, and contrastive stress using a small, carefully annotated dataset. Our
results show that Whisper can learn distinct, gender-specific stress patterns to achieve near-human and super-human
accuracy in stress classification and transfer its learning from one type of stress to another, surpassing traditional machine
learning models. Furthermore, we explore how acoustic context influences its performance and propose a novel black-
box evaluation method for characterizing the decision boundaries used by Whisper for prosodic stress interpretation.
These findings open new avenues for large-scale, automated prosody research with implications for linguistic theory
and speech processing.
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