
The Myth of the Creativity Dial: 
Temperature in Large Language Models

Federico Milanesio
Department of Physics, University of Turin
July 5th, 2025



1. How does a language model works?



1. How does a language model works?

2. What is the role of temperature?



1. How does a language model works?

2. What is the role of temperature?

3. What does it have to do with creativity?







1. How does a language model works?

2. What is the role of temperature?

3. What does it have to do with creativity?



The child is eating a



?

predict the next token

The child is eating a



context

The child is eating a



hidden layers

The child is eating a



The child is eating a

peach     candy     steak     dog       ...

10%        20%       3%        0.1%    ...

DICTIONARY:



The child is eating a

pick a word

10%        20%       3%        0.1%    ...

peach     candy     steak     dog       ...



peach     candy     steak     dog       ...

The child is eating a candy

10%        20%       3%        0.1%    ...



The child is eating a candy ?

new context



new context

bar       even     cane     when       ...

12%        8%       3%        13%    ...

The child is eating a candy



bar

new context
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The child is eating a candy
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someone abandoned him in 1997...

Iowa minister withheld...

Christ tested Riley Playles...

he whiffled tenser 8 of paws...

she rejected food immediately...

someone asked him what you...

he became scared by...

it was caught by a little man...

he ran away from his 8-year-old...

she fell asleep. The dog was...

LOW TEMPERATURE HIGH TEMPERATURE
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What does current literature says? 



“according to our experiments, changes in temperature do not significantly
affect creative performance, which appears quite random”

(Zhao, Zhang, et al., M.I. Research, 2025)
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(Peeperkorn et al., ICCC, 2024)

“We observe a weak positive correlation between novelty and
temperature, and a moderately negative correlation between coherence
and temperature [...] The influence of temperature is far more nuanced

and weak than the creativity parameter claim suggests”

(Zhao, Zhang, et al., M.I. Research, 2025)

“according to our experiments, changes in temperature do not significantly
affect creative performance, which appears quite random”
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Many other factors influence creativity

Prompting
Model differences 
Datasets used for training
The specific role-play request
...

(Peeperkorn et al., ICCC, 2024)







Methodological difficulty: how is it tested?



(Zhao,  Zhang,et al., M.I. Research, 2025)



(Zhao,  Zhang, et al., M.I. Research, 2025)



Recap



Recap

Language models generate text by sampling/predicting words  
based on what came before (context).



Recap

Language models generate text by sampling/predicting words  
based on what came before (context).

The temperature is parameter set by the user to control how often
unlikely words get chosen.



Recap

Language models generate text by sampling/predicting words  
based on what came before (context).

The temperature is parameter set by the user to control how often
unlikely words get chosen.

Temperature is often conflated with creativity, by both users and
developers, but current literature disputes this claim



Recap

Language models generate text by sampling/predicting words  
based on what came before (context).

The temperature is parameter set by the user to control how often
unlikely words get chosen.

Temperature is often conflated with creativity, by both users and
developers, but current literature disputes this claim, but...



Recap

Language models generate text by sampling/predicting words  
based on what came before (context).

The temperature is parameter set by the user to control how often
unlikely words get chosen.

Temperature is often conflated with creativity, by both users and
developers, but current literature disputes this claim, but...

Creativity in language is hard to measure.
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