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The code to implement the Robust Sparse CCA algorithm is available on http://feb.kuleuven.be/ines.wilms/software.
A schematic overview of the algorithm is given below.

Let X and Y be two data matrices with the values of the p, respectively q, variables in their columns. Vectors are always
column vectors and 1 is a vector of ones. || · || stands for the Euclidean norm.

Preliminary steps

(a) X0 := X∗
1 = X− 1med(X)T , with med(X) the coordinatewise median of X

(b) Y0 := Y∗
1 = Y − 1med(Y)T , with med(Y) the coordinatewise median of Y

Alternating regressions: For l = 1, . . . , r

(a) If l > 1: Obtain deflated matrices

• For j = 1, . . . , p: obtain residuals rxj from LTS regression of jth column of X∗
l on Ûl = [û1, . . . , ûl−1]

• X∗
l = [rx1 , . . . , rxp ]

• For j = 1, . . . , q: obtain residuals ryj from LTS regression of jth column of Y∗
l on V̂l = [v̂1, . . . , v̂l−1]

• Y∗
l = [ry1 , . . . , ryq ]

(b) Starting value

• Obtain first robust principal component z1,l from Y∗
l . This is the first eigenvector of the matrix ŜY∗

l
, the estimated

spatial sign covariance matrix of Y∗
l .

• Obtain the sparse LTS estimate B̂init
l from regression of z1,l on X∗

l

• B̂
(0)
l =

B̂init
l

||B̂init
l ||

• v̂
∗(0)
l = Y∗

l B̂
(0)
l

(c) Iterate until convergence

• Obtain the sparse LTS estimate Â
∗(s)
l from regression of v̂

∗(s−1)
l on X∗

l

• Â
∗(s)
l =

Â
∗(s)
l

||Â∗(s)
l ||

• û
∗(s)
l = X∗

l Â
∗(s)
l

• Obtain the sparse LTS estimate B̂
∗(s)
l from regression of û

∗(s)
l on Y∗

l

• B̂
∗(s)
l =

B̂
∗(s)
l

||B̂∗(s)
l ||

• v̂
∗(s)
l = Y∗

l B̂
∗(s)
l

(d) After convergence, resulting in Â∗
l , B̂

∗
l , û

∗
l and v̂∗

l

• Âl =

{
Â∗

l if l = 1

sparse LTS estimate from regression of û∗
l on X0 if l > 1

• ûl = X0Âl

• B̂l =

{
B̂∗

l if l = 1

sparse LTS estimate from regression of v̂∗
l on Y0 if l > 1

• v̂l = Y0B̂l
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Final solution

(a) Â = [Â1, . . . , Âr]

(b) B̂ = [B̂1, . . . , B̂r]

(c) Û = XÂ

(d) V̂ = YB̂

2


