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Appendix

Computation of the Lp-norm related risk rp(S), for p integer.

For ΛS ∼ N (λ, σ2), we write E(|ΛS|p) = E(|σZ + λ|p) where Z has a standard normal

distribution. From this it follows that:

E(|ΛS|p) =
1√
2π

∫ +∞

−
λ

σ

(σz + λ)pe−
z
2

2 dz + (−1)p

∫

−
λ

σ

−∞

(σz + λ)pe−
z
2

2 dz

=
1√
2π

p
∑

j=0

(

p

j

)

σjλp−j

{

∫ +∞

−
λ

σ

zje−
z
2

2 dz + (−1)p

∫

−
λ

σ

−∞

zje−
z
2

2 dz

}

.

From this expression, we can derive the following two formulae:
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for p odd. Here, we denoted Γ(·) for the gamma function, and Γ(a, x) =
∫ +∞

x
ta−1e−t dt (for

a > 0) for the incomplete gamma function.
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For p even, say p = 2r, the expression can be simplified as follows.
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For p odd, say p = 2r + 1, this leads to
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This ends the proof.
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