
Language learners not only memorize specific items and combinations of items, 
but they also infer statistical patterns between these specific items (item-bound 
generalization), while also forming categories and generalized rules that apply to 
categories of items (category-based generalization). The mechanisms and factors 
that trigger and modulate rule learning are still largely underspecified. 

The main goal of this dissertation is to propose and test an innovative entropy 
model for rule induction based on Shannon’s noisy-channel coding theory. The main 
hypothesis of the entropy model is that rule induction is an encoding mechanism 
gradually driven by the dynamics between an external factor – input entropy – 
and an internal factor – channel capacity. Entropy measures input variability, while 
channel capacity is the amount of entropy processed per second. 

The findings showed that when input entropy increases, the tendency to move from 
item-bound generalization to category-based generalization increases gradually. 
Results also showed that low input entropy facilitates item-bound generalization, 
not only rote memorization. In the case of non-adjacent dependencies, results 
showed that it is input entropy that drives rule learning, not the set size of items, 
as it was previously claimed. Regarding channel capacity, the findings showed 
that sped up rate of information transmission leads to higher tendency towards 
category-based generalization. These findings bring evidence in favor of the 
entropy model. The dissertation also sketches the first joint information-theoretic 
and thermodynamic model of rule induction, proposing that the 2nd law of 
thermodynamics and the constructal law of thermodynamics can answer why and 
how rule induction happens.
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