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Abstract:

Diffusion language models (DLMs) start from a set of noise/mask tokens which they iteratively refine into text in parallel. In this talk
we focus on two unique capabilities of DLMs:

(A) Parallel Generation: In DLMs one can generate multiple tokens in each forward pass; however this results in drastic drops in
accuracy. We identify the reason for this: parallel generation results in sampling tokens from the product marginals instead of the
true joint distribution. We develop a new lightweight approximate sampling architecture that significantly fixes this issue.

(B) Test-time adaptation via reward guidance: diffusion models open the possibility of tilting the distribution from which outputs are
generated at test time, with no training, based on gradient feedback from a downstream reward model. This has been shown to great
efficacy for images; DLMs however have to contend with the discreteness (and non-differentiability) of tokens. We develop a new way
to effectively reward-guide DLMs.

We demonstrate our results on open-weights diffusion LMs at the 7B scale. No prior knowledge of DLMs is assumed.
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