
 

 
 

 

Figure S3. Response time as a function of the strength of the excitatory connection and 

the strength of the inhibitory connection. τe=1, τi=10, γ=2.5. 

 

Strategy for connections adjustments 

 

We have shown so far that the amplitude and the duration of the response can be 

adjusted by appropriate choices of the strengths of the self-excitatory and the inhibitory 

connections. If we want a response to have higher amplitude we need to increase the self-

excitation and, in addition, if we want a shorter duration of the response we have to 

increase the strength of the inhibitory connection. Given the value of the parameter α 

Figure S3 shows how much we need to change parameter β in order to observe temporal 

sharpening in the simple rate model. All the adjustments we have discussed so far we 

performed manually. How would a network adjust its connections in order to show 

temporal sharpening (higher response with shorter duration)? Here we suggest a possible 

mechanism for such adjustments. If we assume that the network will adjust its 

connections in such a way that the total activity of the excitatory unit remains constant, 

then clearly, the higher-amplitude response must necessarily be shorter than the original 

low-amplitude response. 


