
Supplementary Information 

 

The pseudocode for qLiNGAM is as follows: 

qLiNGAM 

1) Input: 

   p × n data matrix X, 

   set U of the subscripts of all , 

   initialized ordering list of variables  and . 

2) Repeat until p − 1 subscripts are added to K. 

   a) Regress 𝑥𝑖 on 𝑥𝑗 for all  and derive the residual data matrix  from the data matrix X   

     for all .  

   b) Find a top node variable  using the independence measure in equations (4) and (5): 

⁡ , 

, 

     where the Gram matrices in  are calculated using the quantum circuits in equation (14). 

   c) Add the subscript t of the variable 𝑥𝑡 to K. 

   d) Let  and . 

3) Add the subscript of the remaining variable to K. 

4) Construct the strictly lower triangular structure of the connection matrix B using K. 

5) Estimate the connection strength , which is an element of B using the data matrix X. 

 


