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1 Appendix

1.1 Proof of Theorem 2

Suppose that: 1) h(γi,c, λl,c) = I(γi,c≥λl,c)γ
−1
i,c ; 2) ζ = 1; 3) λl,c = constant for all

l and c; 4) the map function ϕω is identical. Eq. 17 is reduced to d2l,c (λ,Sc, ql) =

∥(I − PcP
T
c )(fθ (ql) − µc)∥2 with Pc the truncated matrix of Wc, where Wc is

the eigenvector matrix of empirical covariance matrix C.

Proof.

d2l,c (λ,Sc, ql) = ∥µl,c(λc)∥2

= ∥µl,c −
n∑

i=1

h(γi,c, λl,c)γi,c⟨µl,c,wi,c⟩wi,c∥2

= ∥µl,c −
n∑

i=1

I(γi,c≥λ)⟨µl,c,wi,c⟩wi,c∥2

= ∥µl,c −WcG⟨W T
c ,µl,c⟩∥2

= ∥µl,c −WcGW T
c µl,c∥2

= ∥µl,c − PcP
T
c µl,c∥2

= ∥(I − PcP
T
c )µl,c∥2

= ∥(I − PcP
T
c )(ϕω (fθ (ql))− µc)∥2

= ∥(I − PcP
T
c )(fθ (ql)− µc)∥2

, (1)

where Wc = {w1,c,w2,c...,wn,c} and G = diag(I(γ1,c≥λ), I(γ2,c≥λ), ..., I(γn,c≥λ)).


