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SVD for X with centered columns 



PC directions, scores, and loadings 



Summary of terminology 



Toy p=2 example 



More Interpretation for SVDs



More Interpretation 



More interpretation 



Low rank approximations to N=9 data points 



Interpretation of PCs 



A few small singular values 



SVD of X and eigen analysis of of X’X



Sample covariance matrix for N data p-vectors 



SVD of X and eigen analysis of X X’


