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Abstract: The collective activity of a population of neurons is 
critical for many brain functions. A fundamental question is how 
activity correlations between neurons affect how neural populations 
process information. We present a theory, built on the analyses of 
simultaneous recordings of activity of populations on neurons either 
in sensory or posterior parietal cortical areas, of how such 
correlations serve multiple functions performed by neural populations, 
including shaping the encoding of information in population codes, 
generating codes across multiple timescales, and facilitating 
information transmission to and readout by downstream brain areas to 
guide behavior. Here, we review this theory and we further present 
ideas on how to combine large-scale simultaneous recordings of neural 
populations, computational models, analyses of behavior, optogenetics, 
and anatomy to unravel how the structure of correlations might be 
optimized to serve multiple functions.

How correlations between neurons influence the 
encoding and readout of sensory information


