Exercise: Deriving the residual error for PCA

1. Prove that
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Hint: first consider the case K = 2. Use the fact that vavj =1 and V]TVk; = 0 for k # j. Also, recall

— T
Zij = X Vj.

2. Now show that
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Hint: recall V?CVJ‘ = /\jvavj = Aj.

3. If K = d there is no truncation, so J; = 0. Use this to show that the error from only using K < d terms is
given by
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Hint: partition the sum Z;‘l:1 A; into Zjil A;j and Z?:K_H Aj.



