MTH 461

Example.
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principal axis of A, and let Y; be the 1°' principal component
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28. PCA: further components
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The difference matrix

Let A an N x M demeaned data matrix

Let uy be the 1° principal axis of A, and let Y; be the 15! principal component
of A.

The 2" principal axis of A is the 15t principal axis of the difference matrix
D1 =A— Y1u1T

The 2" principal component Y, of A is the 1° principal component of the
matrix D;.
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Computation of the 2" principal axis of A
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Given a demeaned data matrix A, let
M2>2A>- 2 AN

be eigenvalues of the covariance matrix C4 and let uq,up,...,uyn be or-
thonormal vectors such that u; is an eigenvector of C4 corresponding to the
eigenvalue A;.

e The 2" principal axis of A is the vector u,.
e The 2" principal component of A is the vector Y5 = Au,.

e We have Var(Y2) = Az

e In addition, Cov(Ys, Y2) = 0.
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The i*" principal component

Proposition/Definition

Given a demeaned data matrix A, let
M2>2A > 2 AN

be eigenvalues of the covariance matrix C4 and let uq,up,...,uy be or-
thonormal vectors such that u; is an eigenvector of C4 corresponding to the
eigenvalue A;.

e The i principal axis of A is the vector u;.

e The i principal component of A is the vector Y; = Au,.
e We have Var(Y;) = A;.

e In addition, Cov(Y;, Y;) =0 if i # j.
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