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Abstract: Pre-trained speech representation models have become ubiquitous in speech
processing over the past few years. They have both improved the state of the art and
made it feasible to learn task-specific models with very little labeled data. However, it is
not well understood what linguistic information is encoded in pre-trained models, where
in the models it is encoded, and how best to apply this information to downstream tasks.
In this talk | will describe recent work that begins to build an understanding of pre-trained
speech models, through both layer-wise analysis and benchmarking on tasks. We
consider a number of popular pre-trained models and investigate the extent to which they
encode spectral, phonetic, and word-level information. The results of these analyses also
suggest some ways to improve or simplify the application of pre-trained models for
downstream tasks. Finally, | will describe our efforts to benchmark model performance
on a variety of spoken language understanding tasks, in order to broaden our
understanding of the semantic capabilities of speech models.
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