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Minimal models of neural responses to natural stimuli 
 
 

In this talk I will discuss how to build minimal models of neural responses to natural stimuli. The core of the 

approach consist in finding models that correspond to maximum noise entropy, that is models that are 

least constrained except that they satisfy a chosen set of constraints on stimulus/response correlations. In 

the first part of the talk I will describe how this approach can be used to find any number of relevant 

stimulus dimensions. Thus, the technique generalizes a well known method of spike triggered covariance 

to the case of natural stimuli. I will also compare this method to maximizing mutual information about the 

neural responses and a quadratic form of the stimulus. In the second part of the talk I will describe how the 

maximum noise entropy approach can be used to characterize the nonlinear operations within the relevant 

subspace. 
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