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Supplemental Material S2. Details of transmitted information computation. 

The percentage of transmitted information (I) was calculated using entropy with the same method 
as Robert-Ribes, Schwartz, Lallouache, and Escudier (1998): 

𝐼 = 100
𝐻(𝑠, 𝑟)
𝐻(𝑠)  

where 𝐻(𝑠, 𝑟) is the information shared between stimulus (𝑠) and response (𝑟) and 𝐻(𝑠) is the 
information in the stimulus, with:  

𝐻 𝑠, 𝑟 = − 𝑝(𝑠! , 𝑟!) log!
𝑝 𝑠! 𝑝(𝑟!)
𝑝(𝑠! , 𝑟!)!!

 

𝐻 𝑠 = − 𝑝(𝑠!) log! 𝑝(𝑠!)
!

 

where: 

− 𝑝(𝑠!) is the probability of occurrence of feature 𝑠! in the stimulus; 
− 𝑝(𝑟!) the probability of occurrence of feature 𝑟! in the response; 
− 𝑝(𝑠! , 𝑟!) is the joint probability of occurrence of feature 𝑠! in the stimulus and feature 𝑟! in the 

response. 

These probabilities are estimated using the concatenated confusion matrices (𝑀!) in which 
consonants with the same feature are grouped together (i.e., resulting 2 × 2 matrix for voicing,  
3 × 3 matrix for place of articulation, and 4 × 4 matrix for mode of articulation) as: 

𝑝 𝑠! = 𝑛! 𝑛   ;   𝑝 𝑟! = 𝑛!
𝑛   ;   𝑝 𝑠! , 𝑟! = 𝑛!"

𝑛 

where:  

− 𝑛! is the number of stimuli with feature 𝑠!; 
− 𝑛! is the number of responses with feature 𝑟!;  
− 𝑛!" is the number of items with feature 𝑠! in the stimulus and feature 𝑟! in the response;  
− 𝑛 is the total number of stimuli.  
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