%The script compares the connectivity patterns of all nodes in A and B.
%This is a cross-matrix variation of the "classic" matching index and thus

%follows the same rationale.

%

%Input:

%A,B:               NxN binary symmetric connectivity (adjacency) matrices.

%mode:              1=Compute region-to-region cross-matrix MI

%                   2=Compute region to all region cross matrix MI

%computationmode:   1=calculate MI as intersection/overlap of connections

%                   2=calculate MI as in BCT: common connections/total

%                   number of connections*2 (so it scales to 1 as max value)

%Output:

%CMI    A vector of cross matrix MIs (if mode=1)

%       A NxN matrix of cross matrix MIs (if mode=2) 

%--------------------------------------------------------------------------

function CMMI=CrossMatrixMI(A,B,mode,computationmode)

if(mode==1)

  CMMI=zeros(length(A),1);

   for i=1:length(A)

      if(computationmode==1)

        CMMI(i,1)=length(find((A(i,:)+B(i,:))==2))/length(find((A(i,:)+B(i,:))~=0));

      else
        CMMI(i,1)=2*(length(find((A(i,:)+B(i,:))==2))/(sum(A(i,:))+sum(B(i,:))));  

      end
   end
else
  CMMI=zeros(length(A),length(A));

     for i=1:length(A)

         for j=1:length(B)            

             A1=A(i,:);

             B1=B(j,:);

             A1([i j])=0;%Wipe out direct connections between regions for which we compute the cross-matrix MI.
             B1([i j])=0;

             if(computationmode==1)

               CMMI(i,j)=length(find((A1+B1)==2))/length(find((A1+B1)~=0));                    

             else
               CMMI(i,j)=2*(length(find((A1+B1)==2))/(sum(A1)+sum(B1)));   

             end
         end
     end
end

return;
