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Notation

x ∈ [0, 1]D : Input
x̃ ∈ [0, 1]D : Corrupted input
y : Label

fO(x̃) = hO = σ(WOx̃ + bO) : Old features
fN (x̃) = hN = σ(WN x̃ + bN ) : New features

x̂ = σ(W T
O hO + W T

N hN + c) : Reconstructed input
ŷ = softmax(ΓOhO + ΓNhN + ν) : Predicted label

θN = {WN , bN , c , ΓN , ν}
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Algorithm
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Adding features

Generative training

min
WN ,bN

1

|B|
∑
i∈B

Lgen(x (i)), Lgen(x) = H(x , x̂)

Discriminative training

min
WN ,bN ,ΓN

1

|B|
∑
i∈B

Ldisc(x (i), y (i)), Ldisc(x , y) = H(y , ŷ(x))

Hybrid training

min
WN ,bN ,ΓN

1

|B|
∑
i∈B

Lhybrid(x (i), y (i)),

Lhybrid(x , y) = Ldisc(x , y) + λLgen(x)
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Merging features

Find a pair of features whose distance is minimal and replace fO by
fO\M̂

M̂ = arg min{m1,m2}d(Wm1 ,Wm2)

Initialize the new feature parameters as a weighted average of two
candidate feature parameters

θN =

∑
x∈B{P(hm1 |x ; θm1)θm1 + P(hm2 |x ; θm2)θm2}∑

x∈B{P(hm1 |x ; θm1) + P(hm2 |x ; θm2)}

Add new features to θO\M̂ by solving

θ̂N = arg minθN
1

|B|
∑
i∈B

Lhybrid(x (i), y (i))
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Experiment

Experiment
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Experiment

Result - Generative/Discriminative
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Experiment

Result - Non-stationary distribution
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