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Existing Issues with Traditional Reward Model 
Training

Response pairs are always tied to specific prompt. Thus the RM struggles to 
disentangle prompt-driven preferences from prompt-independent artifacts (length, 
format, markdown, emojis).
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A Causal Perspective
Two hypothesis:
● H0: there is no causal edge from A to C
● H1: there is a causal edge from A to C
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Data Augmentation Approach
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Connection to Existing Works
Existing Work Key Ideas Delta Value of Our Work

ODIN (Chen et al.) disentangles length from quality during 
RM training and only use quality head for 
RL

Our work is more general and can cao beyond 
single and observed artifact

Length-controlled 
AlpacaEval-2 
(Dubois et al., 
2024a)

learns the residual win-rate by controlling 
length through Controlled Direct Effect 
(VanderWeele, 2011)

We directly learn the residual part that is 
orthogonal to the artifacts and go beyond 
single and observed artifact

Length-controlled 
DPO (Park et al., 
2024)

adds a length penalty in the RLHF 
objective

We directly learn a artifact-free reward model 
so we do not need an explicit length 
adjustment factor in the alignment algorithm 
designs.

Contrast 
Instructions (Shen 
et al., 2023a)

proposes a data augmentation training 
approach and retrieval-augmented 
inference technique

We consider all possible combinations of 
(prompt, response 1, response 2) across 
different examples with organic data
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Experiments - Main Results
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Length Analysis - Training Data
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Length Analysis - Policies
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Artifact Analysis
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Thank you.


