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This document features supplementary materials to the reference paper [1]. It provides the proof of equation (8) in [1].
This proof concerns a particular regression property of complex isotropic symmetric a-stable random variables (SasS, see [2]).
In [1], this property is shown paramount in building efficient filters for separating Sa:S processes. Such processes exhibit very
large dynamic ranges while being locally stationary, and have been shown appropriate for audio modeling.

Proposition 1 (Wiener-like linear regression of isotropic complex SaS random variables). Let « €]0,2]. Let s and s be two
independent isotropic complex SaS random variables of scale parameters o1 and o2, respectively. Let x = s1 + So. Then the
conditional expectation of s1 given x is expressed as follows:
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Proof. Let s7 = Re(s1), si = Im(s1), sy = Re(sa), s = Im(sz), 2" = Re(x), and 2* = I'm(x), where Re(.) and I'm(.)
denote the real and imaginary parts of complex numbers, respectively. For j € {1, 2}, the characteristic function of the isotropic
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complex SaS random variable s; is ¢, (0r,0L) = e % (192" +16217)2 [2]. Therefore the characteristic function of the random
vector (s7,2", x%) € R3 is
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Using [2, eq. (5.1.7) p. 226], the conditional characteristic function of s} given 2" and 2° € R is expressed as
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We know that E[sj|z", 2] is defined if and only if ¢(srior .4)(07) is differentiable at 7 = 0, and that in that case
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%(O) = iE[s}|z", z']. Firstly, it is easy to prove that the first order derivative of ¢ (|, i) is well-defined and

has the following expression:
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Indeed, differentiating under the [ sign in the numerator of the last member of (2) is allowed, because the term following the [
sign in the numerator of (3) can be upper bounded by an integrable function independently of 6] € R:
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where the nonnegative functions g € L>(R) and h € L'(R?) are defined according to the value of «:
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Then applying equation (3) to 6] = 0 yields
fRz —ao®0r (1672 + |61 12) %—1)6—(0f+0§")(|0;\2+|9i|2)7e—i(&;af—i—@;;vi)de;de;
o e~ (@8 H02) O |j+\9;|2)% (0570127 T i
o fuz@ de’(0?+012])c;;(1;|2+|9;\2)7 e—iw;“rwixi)d@d&;
1 x

oy 4o (oS )(O7 24100 2) T —i (0T 27 +0i zi ;
f]RZe (o +08) (0712 +10%17) 2 g—i( weT 0.2 O oL

d¢(sr‘ T i)
%(0) —

—i(0F a0 xt)

A r e " 2 e'i 2\ S d ;
B . Jeo€ (o7 +03) (10517 +16,17) 2 de T derde;
oitod f]R2 e— (05 +08)(0712+10312) 2 e~ H0zz"+0,2Y) gor dhi
= 4 of "
- U(¥+O.OL .
. i of o ; ’ o . .
This proves that E[s”|2", "] = 510 ¢ Inexactly the same way, it is proved that E[si|a", 2] = 55107 ©'» which finally
proves equation (1). O
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