Autoencoder
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PCA: Principal Component Analysis

— Xproj
— =V(:,1)

Code assuming X is zero-mean

% Find top K principal directions:
[V, E] = eig(X’*X);

[E,id] = sort(diag(E),1,’descend’);
= V(:, 1id(1:K)); % DxK

% Project to K-dims:
X_kdim = X*V; % NxK

% Project back:
X_proj = X_kdim * V’; 7% NxD



PCA applied to bodies

Freifeld and Black, ECCV 2012



PCA applied to DNA

Novembre et al. (2008) — doi:10.1038/nature07331

Carefully selected both individuals and features

1,387 individuals

197,146 single nucleotide polymorphisms (SNPs)

Each person reduced to two(!) numbers with PCA
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MSc course enrollment data

Binary S x C' matrix M
M. =1, if student s taking course c

Each course is a length S vector

... OR each student is a length C vector



PCA applled to I\/ISc courses
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PCALapIpIiled to MS; stludlenlts
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