
1. Derivatives in the distribution matching
approach

Given

L =C + Tr{(Ltr + λI)−1K̃(Ltr + λI)−1Ltr}
−2 Tr{(Ltr + λI)−1K̃c(Lte + λI)−1KXteXtr}

where K̃ = KY newY new , K̃c = KY newY te , Ltr =
KXtrXtr , Lte = KXteXte .

The derivative w.r.t w,b is given by:
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After parameterizing w,b to ensure the smoothness by
w = Rg,b = Rh, where R = Ltr(Ltr + λI)−1. The
new parametrization results in:
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2. Derivation of the covariance matrix in
Active Learning

Detailed derivation for covariance matrix Σ2 for
P (Y teU |XteU , Xtr, Y tr, XteL, Y teL).
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where Y∗ = Y teU − Ω2Y
teL.
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Combining the term related to Y∗, we have Y∗ also follow-
ing a gaussian distribution with the quadratic term as the
following:

Y >∗ (Σ−1 − Σ−1Ω1(Ω>1 Σ−1Ω1 + Σ−11 )−1Ω>1 Σ−1)Y∗

which implies that Y∗, or Y teU has a covariance matrix of:

Σ2 = (Σ−1 − Σ−1Ω1(Ω>1 Σ−1Ω1 + Σ−11 )−1Ω>1 Σ−1)−1

= Σ + Ω1Σ1Ω>1 (matrix inversion lemma)
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