APPENDIX A

[bookmark: _GoBack]Below are the MATLAB codes applied for the simulated and Twitter data of the paper “Invasiveness, Intrusiveness and Influence: Three new metrics to measure communication between political digital echo chambers.”

% Construcs a digraph 
temp=xlsread('s_t'); 
temp(diff(temp,[],2)==0, :) = []; %remove self-loops
s = temp(:,1); t = temp(:,2);
G=digraph(s,t)
h = plot(G, 'NodeColor', 'r')
%h=plot(G,'Layout','force','EdgeAlpha',0.5,'NodeColor','r');
%highlight(h, 1:3, 'NodeColor', 'b')
%highlight(h, 1:2, 'EdgeColor', 'g'); 
% The following code constructs the modified incidence matrix
A=adjacency(G);
n=length(A);
% n1 -> the number of nodes of one subgraph
k1=sum(abs(A(1:n1,1:n1))); % in-degree for the first subgraph
% sum(k1); % the number of edges of the first subgraph
h1=sum(abs(A(n1+1:n,n1+1:n))); % in-degree for the second subgraph
u1=sum(abs(A(1:n1,n1+1:n))); % the bridges that G1 sends to G2
u2=sum(abs(A(n1+1:n,1:n1))); % the bridges that G2 sends to G1
% The modified incidence for the first subgraph

for i=1:n
    for j=1:n
        if i>j & A(i,j)~=0
            A(j,i)=-A(i,j);
        end
    end
end
for i=1:n
    for j=1:n
        if i>j
            A(i,j)=-A(j,i);
        end
    end
end
B=A(1:n1,:);
B(:,1:n1)=[];
B=-B;
 
% The modified incidence for the second subgraph
L=A(n1+1:n,:);  
L(:,n1+1:n)=[]; 
L=-L;
 
Ic=sum(sum(B(:,1:n-n1)))  % Invasiveness of C to L
D1=B*B';
d1=diag(D1); % out-degree (C)
k=sum(abs(A(1:n1,1:n1))); % in-degree (C)
f1=d1'+k; % the degree of C 
Il=sum(sum(L(:,1:n1))) % Invasiveness of L to C
D2=L*L';
d2=diag(D2); % out-degree (L)
h=sum(abs(A(n1+1:n,n1+1:n))); % in-degree (L)
f2=d2'+h; % the degree of L
 
El=sum(L*f1') % Influence of L to C;
El_1=sum(L*k') % Influence of L to C, in-degree;
El_2=sum(L*d1) % Influence of L to C, out-degree;
Ec=sum(B*f2') % Influence of C to L;
Ec_1=sum(B*h') % Influence of C to L, in-degree;
Ec_2=sum(B*d2) % Influence of C to L, out-degree; 
 
F1=cosh(sqrt(D1)); % The communicability for each node of C
F1_C=trace(F1)     % Intrusiveness for C
F2=cosh(sqrt(D2)); % The communicability for each node of L
F2_L=trace(F2)     % Intrusiveness for L


% This code is used for ranking the nodes of each subgraph
function [spectral_radius, vector] = power(A, tol)
[m,n] = size(A);
% if the matrix is not square
if m == n
    u = ones(n, 1);
    u_re = ones(n, 1);
    eps = 1.0;
    while eps > tol
        v = A * u;
        vlera = norm(v, Inf);
        u_re = v / vlera;
        eps = max(abs(u_re - u));
        u= u_re;
    end
    vector = u;
else
    error('matrix is not square!');
end
end 
% [S I]=sort(vector)


