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Curse of dimensionality
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Feature Selection vs Extraction
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Iris data: Single feature
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Iris data: Add one more feature to F4
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Eigenvectors

(b) Proportion of variance explained
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M. Turk, A. Pentland, "Eigenfaces for Recognition"”, Journal of
Cognitive Neuroscience, vol. 3, no. 1, pp. 71-86, 1991.
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PCA vs LDA
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def rbf kernel pca (X, gamma, n components):
sq dists = pdist (X, 'sqgeuclidean')

mat sq dists = squareform(sg dists)
K = exp(-gamma * mat sqg dists)

)

x(xm;ﬁ”)zexptqﬂx“L—x“}

N = K.shape[O0]

one n = np.ones((N, N)) / N

K = K - one n.dot(K) - K.dot(one n) + one n.dot (K).dot (one n)
eigvals, eilgvecs = eigh (K)

eigvals, eigvecs = eigvals|[::-1], eigvecs[:, ::-1]

X pc = np.column stack((eigvecs[:, 1]
for 1 in range (n_ components)))

return X pc
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from sklearn.decomposition import KernelPCA —_—
b &‘SS
X, y = make moons (n samples=100, random state=123) -
scikit kpca = KernelPCA(n components=2, kernel='rbf', gamma=15) w Vo
= scikit kpca.fit transform(X) YA
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