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Does n-gram novelty measure creativity?
● Open LLMs like OLMo make their training data available 

and easily indexable
○ N-gram novelty: evaluate model generalization 

beyond training data
■ Measure of creativity? (Lu et. al, ICLR ‘25)

● We investigate how n-gram novelty relates to 
human-judged creativity



These expressions are novel, but…
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Creativity = Novelty + Appropriateness

Operationalizing Creativity



Creativity = Novelty + Appropriateness

Creativity = Novelty + (Sensicality + Pragmaticality)

Operationalizing Creativity



Annotation Interface

1. Pre-highlighted 
Expressions (some % of 
n-gram novelty):
a. Rate sensicality
b. Rate pragmatically
c. Rate novelty
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2. Creative Highlights:

Allows to highlight any creative 
(but not meeting n-gram 
novelty threshold) expressions



Methods

Measuring n-gram novelty:

Mixed-effects linear modeling:

Compute probability w.r.t. training data using Infinigram 
(Liu et. al, COLM 2024)

Compute PPL
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Measuring n-gram novelty:
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Compute PPL

Accounting for rater subjectivity and paragraph creativity



Finding 1: n-gram novelty is not a reliable 
metric of creativity

> 79% of unique top-quartile n-gram novel expressions were not judged as creative by any of the 
raters



Finding 1: n-gram novelty is not a reliable 
metric of creativity

≈ 25% of unique creative expressions fall below the mean perplexity



Finding 2: Trying to sound more creative makes 
LLMs less pragmatic



Finding 3: LLM-Judge can emulate some 
novelty judgements, but not pragmaticality



Finding 4: While LLM-Judge novelty scores align with both expert and 
crowd preferences, pragmaticality scores only align with crowd 
preferences

Expert

Crowd

Novelty Pragmaticality



Thanks! Questions?
● Code & Data: github.com/asaakyan/ngram-creativity

● Email: a.saakyan@cs.columbia.edu

http://github.com/asaakyan/ngram-creativity

