





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Non-parametric test for connectivity detection in multivariate autoregressive networks and application to multiunit activity data
  
      M Gilson, A Tauste Campo, X Chen, A Thiele, G Deco

  
      doi: https://doi.org/10.1101/100669 

  
  
  

M Gilson 
1Computational Neuroscience Group, Dept. de Tecnologies de la Informació i les Comunicacions, Universitat Pompeu Fabra, Barcelona, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


A Tauste Campo 
1Computational Neuroscience Group, Dept. de Tecnologies de la Informació i les Comunicacions, Universitat Pompeu Fabra, Barcelona, Spain
2Epilepsy Monitoring Unit, Department of Neurology, Hospital del Mar Medical Research Institute, Barcelona, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


X Chen 
3Institute of Neuroscience, Newcastle University, Newcastle upon Tyne, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


A Thiele 
3Institute of Neuroscience, Newcastle University, Newcastle upon Tyne, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


G Deco 
1Computational Neuroscience Group, Dept. de Tecnologies de la Informació i les Comunicacions, Universitat Pompeu Fabra, Barcelona, Spain
4Institució Catalana de Recerca i Estudis Avançats, Barcelona, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Directed connectivity inference has become a cornerstone in neuroscience to analyze multivariate data from neuroimaging and electrophysiological techniques. Here we propose a non-parametric significance method to test the non-zero values of multivariate autoregressive model to infer interactions in recurrent networks. We use random permutations or circular shifts of the original time series to generate the null-hypothesis distributions. The underlying network model is the same as used in multivariate Granger causality, but our test relies on the autoregressive coefficients instead of error residuals. By means of numerical simulation over multiple network configurations, we show that this method achieves a good control of false positives - type 1 error - and detects existing pairwise connections more accurately than using the standard parametric test for the ratio of error residuals. In practice, our method aims to detect temporal interactions in real neuronal networks with nodes possibly exhibiting redundant activity. As a proof of concept, we apply our method to multiunit activity (MUA) recorded from Utah electrode arrays in a monkey and examine detected interactions between 25 channels. We show that during stimulus presentation our method detects a large number of interactions that cannot be solely explained by the increase in the MUA level.
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