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Motivation: Data Efficiency

• Instruction tuning is essential for LLMs for practical use

• Shift in focus from data quantity to data quality 

LIMA [NeurIPS’23] achieved strong performance after fine-tuned on just 
1,000 manually selected samples. 

LLMs are typically fine-tuned on massive datasets of 
instruction-response pairs, which is time-consuming



Motivation: Data Efficiency

Instruction tuning need not be 
data-intensive 



Main Contribution: 
A new fine-grained & robust data selection framework

T-SHIRT: Token-Selective HIeRarchical Data Selection for Instruction Tuning

• New scoring method for data selection that includes only informative tokens
• Promotes robust and reliable samples whose neighbors also show high quality

Using only ~5% of the dataset, T-SHIRT outperforms existing baselines
including those that use the full dataset!



Existing Scoring Functions for Data Selection

The standard Instruction-Following Difficulty (IFD) score for an instruction-
response pair (x, y) is defined as:

Rewritten as:

Captures ratio of perplexity of the response conditioned on the instruction 
to the unconditional perplexity of the response

Our proposed
token Informativeness



We identify & resolve two key limitations of existing approaches

(2) Local neighborhood quality is  
important for reliable data selection

(1) Not all tokens are useful/informative 
in data quality evaluation



(1) Not all tokens are useful/informative in data quality evaluation

Keeps only top k% tokens

Selective-IFD score:

Our proposed
token Informativeness



(2) Local neighborhood quality is important for reliable data selection



Our data selection algorithm T-SHIRT



Experiments show strong performance

Using only ~5% of the dataset, T-SHIRT 
outperforms existing baselines including 

those that use the full dataset!
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