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Goal Notations
e Given Discrete Diffusion LM (DLLM 6), . E,: embedding table of R . ?ein%le Token Embedding:
Reward Model R e = Eglx], x ~ softmax(¢)

(eg: via Gumbel Noise)

e What is the best way to use gradient Logits from DLLM: ¢

guidance to maximize R? - Reward Input Embedding: e
Vocabulary of DLLM/R: 7/ (Method-Dependent)

 Challenges:
A. 0 has a sampling step (unlike

Expected Token Embedding: . [ ogit Update:

continuous diffusion) e = Z softmax(¢), - Ep 1 .
B. R trained on discrete strings 1=y B
;. ’ Expectation N7 ’ APS (Rout et al.) N I/’ EntRGi (Ours) \\
Vi \ _
Feeds the Expected embedding € "' Feeds the sampled embeddingé ' Uses the observation that at low
. I entropy, expected embedding is close
Gradient Flows through e | Gradient still flows through e :: to a real token
oA = i ~ = !
Inaccurate since R . ¢ = €+ stop-grad(¢ — ¢) ' Feeds an entropy weighted mix to R
doesn’t understand soft mixture & ! Inaccurate since R evaluated at & :: e = e + stop-grad(w(e — e))
' but gradient propagated at e ::
Mat=0.7 ¥ 1 Gradient still flows through e
¥ Mat=0.7 ) Mat=0.7
//NOW Entropy :: LOW Entropy
I
Sat=0.2 Hat=0.1 !
Mat=0.3 !

High Entropy /¢ |

Sat=0.3
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Method Reward-Bench-2 JudgeBench RM-Bench L

Top@1l Avg@4 LMUnit Top@1 Avg@4 LMUnit Top@l Avg@4 LMUnit Dream-7B-VO-Instruct
Temperature (7 = 0.1)

Reward Model:

BoN 0.18+022 0.05+023 3.74x004 0.00+0.15 -0.07+016 3.75+003 3.05+005 3.02+005 3.93+£001  gyy\york-Reward-V2-
Expectation 2.19+019 1.62+0.17 4.12+003 0.68+0.19 -0.06+021 3.81+002 3.33+020 2.59+012 3.89+004 /068, 1.7B, 4B}
APS 2.95+021 1.47+020 4.19+001 1.67+011 -0.17+0.14 3.89+003 4.724+013 2.46+0.17 4.01+0.03
EntRGi1 3.07+022 1.62+0.18 4.22+002 1.73+0.14 -0.11+0.18 3.94+001 4.90+013 2.75+014 4.06+0.01
' |

Temperature (7 = 0.7) Try it Out!
BoN 2.994023 1384029 4.15+002 1.65+018 -0.84+016 3.91+4002 5.11+020 2.98+015 4.024003 [EI=Td[m] [w]3E
Expectation 3.95+028 2.23+024 4.22+002 2.30+008 0.13+007 3.97+001 5.45+0.16 3.294013 4.02+0.03 ?-E'.' Sy
APS 3.62+027 1.80+024 4.224002 1.87+014 -0.63+0.10 3.93+002 5.11+014 2.66+0.15 4.00+0.02 %] .t .=!|.

EntRGi 3.91+030 2.20+t026 4.25+002 2.44+006 0.02+010 3.98+002 3.70+0.12 3.41+014 4.04+0.01 Paper d;




