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• STaR (or RFT) allows LMs to improve iteratively by 

training on their own correct CoT solutions.

• Standard STaR relies on random data sampling.

• Inefficiency: Random sampling causes the model to ov
er-train on easy examples (solved repeatedly) while und
er-training on challenging ones.

• False Positives: Simply prioritizing "hard" problems inc
reases false positives (correct final answer, but flawed r
easoning/CoT).

Existing Problem Empirical Study

•S  R (o  RF ) allows LMs to improve iteratively by training on their own correct solutions.

• Achieves best test accuracy in 6/6 benchmarks and reduced training FLOPs 

by an average of 58.6%.

• Pre-trained Base Models: Llama 3.2 3B, Qwen 2.5 3B, Gemma 7B.

• Star ★ and diamond ◆︎ represents the best and second best accuracy.

• Training curve visualized up to the peak performance; afterwards it overfits.

• Dashed line represents methods that use large FLOPs that lead outside of 

the figure; numeric annotation denotes FLOPs at peak performance.

AdaSTaR: Adaptive Data Sampling for Training Self-Taught Reasoners

Method: Adaptive Sampling for Diversity and Curriculum

• Pseudocode: Color-coded

• Black: Existing STaR

• Green: AdaSTaR

• Diversity (AdaD): Encourage more diverse 

training samples (↓ standard deviation)

• ෤𝒕𝒊: Last sampled iteration

• 𝒘𝒊: Win statistic (accuracy of 𝑖 at ǁ𝑡𝑖)

• Curriculum (AdaC): Sample easier 

observations earlier and harder later

• 𝜶: Train accuracy

 

 TL;DR: Main Contribution
1. AdaSTaR solves the under-training and 

over-training of examples (data points) 
during rejection fine-tuning (RFT) self-
improvement post-training.

2. This is achieved using a compute-
overhead free sampling algorithm.

3. This algorithm results in improved post-
training performance, and 
significantly reduces training FLOPs.

Paper Code Still using sample inefficient Self-Taught Reasoners (Rejection Fine-tuning)?
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