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Abstract

Distinguishing relevant features from noise is a central challenge for efficient behaviour. We asked whether humans
address this challenge by leveraging the insight that behaviourally relevant processes change on a slower timescale
than noise. To test this idea, participants were asked to learn the rewards of two-dimensional bandits when either a
slowly or quickly changing feature of the bandit predicted reward. Participants accrued more reward and achieved
better generalisation to unseen bandits when the reward-predictive feature changed slowly, rather than quickly. These
effects were stronger when participants experienced the feature speed before learning about rewards. Computational
modelling revealed that participants adjusted their learning rates based on feature speed. Those who learned better
from slow features also had higher learning rates for it from the onset. These results provide evidence that human
reinforcement learning favours slower features, suggesting a bias in how humans approach reward learning.
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