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Main Research Question & Background

We uncover a model-capability continuum, which characterizes different SFT objectives

❖Model-Strong: Extensive Pretraining Data, Strong Model Prior, Prior-leaning objectives wins

❖Model-Intermediate: Partial World Knowledge Intermediate Model Prior, No Obvious winner

❖Model-Weak: No/Limited Pretraining Data, Weak Model Prior, Prior-averse Objective wins

Conventional Supervised Learning Language Model SFT

- large vocabulary size, noisy labels

- long CoT traces - pretrained model

Default SFT Loss: Negative Log Likelihood (NLL)  – log(p)    p: predicted probability of imitation label (token)

What is the right loss function for supervised fine-tuning?

Prior-leaning vs. Prior-averse Objectives 
❖How much learning signal each token contributes 

relative to model’s prior belief
❖ learning signal: gradient norm
❖ Prior belief: predicted probability of target token

෤𝑦: SFT token;

Examples of some choice of f(p): 
(1) -log(p) : prior-averse.  (2) -p: prior-leaning   (3)  (1-p⍺)/⍺ : a general-form       

❖Validate the continuum view across 8 model backbones, 27 benchmarks, and 7 domains

❖Extensive ablation studies with different objectives and explicit quantile threshold

❖Theoretical characterization of the model-strong and model-weak end

Checkout the paper for more details!

Q: What is so special about – log(p) and what about other probability-
based loss function f(p)? 
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𝑝𝜃:model output (probability vector);

𝑥: prompt; 𝑡: token position; 𝑖: the i-th class in logit vector ;

token t logit vector 𝑧𝑡 = (𝑧𝑡,1, … , 𝑧𝑡,𝑉)

token t logit vector correct class 𝑧𝑡,𝑦

Main Findings

Experiments and theory
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