Normalizing, Canonical Correlation

Consider A, an nxn matrix, where the Rank of & = n.

= Full rank

= Nonsingular

* Linearly independent
=  Determinant # 0

= Caninvert A

= (an solve equations
=  Unique solution

Normalizing
Ifa’b=a;b; +asb, + ... +a,b, =0, then a and b are orthogonal.

Ifa’a=1, a is normalized.
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We can normalize a vector: X = X.
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Canonical Correlation
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r= COV(X’ y) and I,2 — COV(X, y)
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Var(y)'1 cov(X,y) Var(x)'1 cov(x,y)= S ;yl S Xy S X_Xl S Xy

= cov(x,y)* var(x)" var(y) ™.

Correlation between a single linear function of the Y's and a single linear function of the Xs.

Canonical correlation squared = A, eigen value.
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Row & Column Rank Equivalence
Consider an n X p matrix.

The n rows of the matrix are vectors in R", spanning the subspace called row space. The
dimension of this space is called row rank.

The p columns of the matrix are vectors in RP, spanning the subspace called column space. The
dimension of this space is called column rank.

A theorem of matrix algebra proves row rank = column rank = rank.
Rank of an n x p matrix = rank of largest submatrix where |&| # 0.

A is full rank if rank(&) = min{n,p}.
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