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Distributional Memorization: the correlation between the distribution of LLM outputs and the distribution of pretraining data.

Distributional Generalization: the divergence between the LLM’s output distribution and the pretraining data distribution.
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Practical implication: Prompt overlap with pretraining corpus

Memorization: encourage n-gram overlap 
between prompt and pretraining corpus.

Generalization: discourage n-gram overlap 
between prompt and pretraining corpus.

Knowledge intensive task 

relies more on memorization

Reasoning intensive tasks 

rely more on generalization
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Knowledge intensive task: 

Common in pretraining data

Reasoning intensive task: 

Rare in pretraining data

Tasks we used:

• TriviaQA: Commonsense 
Question Answering

• WMT: Translation

• MMLU: World knowledge 
understanding

• GSM8K: Math reasoning
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