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Creativity is the generation of an 
artifact that is judged to be 
novel and also to be appropriate, 
useful, or valuable by a suitably 
knowledgeable social group.

Towards a formalism



[Itti and Baldi, 2006]

𝑆 𝑅, ℬ = 𝐷 𝑃𝐵|𝑅||𝑃𝐵 = න

ℬ

𝑃𝐵|𝑅 log
𝑃𝐵|𝑅

𝑃𝐵
𝑑𝐵

newly created recipe

personalized 
repository of prior 
food experience

prior beliefs

posterior beliefs

Bayesian surprise as novelty 



Basic Tradeoff in Creativity: Average Case

𝑆 𝑄 = max
𝑃𝐴 𝛼 :𝐸 𝑞 𝐴 ≥𝑄

𝐸 𝑠 𝐴, Θ

Novelty-Quality tradeoff in Creativity

Lemma [Varshney, 2013] 

𝐸 𝑠 𝐴, Θ = 𝐼 𝐴, Θ .

𝑆 𝑄 = max
𝑃𝐴 𝛼 :𝐸 𝑞 𝐴 ≥𝑄

𝐼 𝐴, Θ

(Shannon’s capacity-cost function)

Corollary
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