Feature selection and discrimination
in high dimension
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Ecal methods in high dimensions

# “Curse of dimensionality”
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In 10 dimensions we need to cover 80% of the range of each

coordinate to capture 10% of the data. (1]




Projection to a new axis:
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Linear Discriminant Functions

sample mean vectors
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Sample covariance matrix
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Pooled sample covariance matrix
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Standard Distances to discrimants
/ multivariate standard distance
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multivariate standard distance (nonsingular S)

D(X,,X,) = max

D(iuiz): I:(il —-X, )Tsil(il _iz)]/z

vector of coefficients of the linear discriminant function:
b= Sil(il —7(2)
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ﬂmple 2D Example
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ﬂmple 2D Example
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In R:

library(MASS)
g <-lda(y ~ x1 + x2, data = data)

Z <- predict(g, Xcon)
zp <- Z$post[,1] - Z$post[,2]

contour(x,y,matrix(zp,length(x),length(y)), add=T, levels=0, labex = 0)
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Density on new axis

density(x = z$x)
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3D Example
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package: scatterplot3d (add package from CRAN)
library(scatterplot3d)

Viewed as a multiplot
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plot(x1,x2,x3, col=y)
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