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Introduction and TLDR

Scaling from 250M to 18B Parameters

Scaling Data and Compute

Zero-shot Behaviors and Emergent Abilities

- LLMs exhibit profound capabilities 
due to their scale in terms of both 
size and training data.

- What happens if you scale speech 
recognition models to that level?

- We train Whisper-style models on 
180K hours of data from 250M to 18B 
parameters to find out.

- We also experiment with scaling 
training data from 11K to 360K hours, 
when model size is fixed at 1B 
parameters.

- ASR gets predictably better as 
model size increases. Improves low-
resource WER without degrading 
high-resource.

- ST BLEU can nearly double from 
250M to 18B parameters!

- Scaling training data is less 
conclusive; diversity matters more 
than sheer quantity.

- Larger models exhibit interesting 
zero-shot abilities, such as in-context 
learning and orthographic 
understanding.

- ST performance improves 
from < 10 on 15 languages 
to > 10 on 17 languages

- ASR WER can be directly 
modeled with a power law 
function

- Substantial improvements 
from 2B parameters to 18B 
parameters! Current 
models may be too small.

- Left figure shows the effect of 
increasing from 11K hours of mostly 
read speech to 360K hours of read + 
conversational speech. 

- General performance doesn’t really 
improve if you keep adding in data 
from the same domain.

- Right figure compares training 
TFLOPS with WER. Models around 1-
2B parameters are more compute 
optimal.

Orthographic Understanding In-Context Learning Semantic Mishearing

- Larger models can be better at choosing what writing 
system to use. Left shows Chinese, right is Japanese.

- We calculate CER at the character level and phone level. 
Phone level performance stagnates, but character-level 
improves!

- We teach the model to 
perform ASR on Quechua 
using ICL.

- Concatenate prompt audio 
and text along time dim.

- Larger models are better at 
using more context!

- Humans can mishear audio into semantically informative 
sentences. “Bon Appetit vs Bone Apple Tea”

- Larger models are more likely to do the same, while 
smaller models are more phonetic.


