A Proof of Lemma?2
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Therefore, for any > 0, we have
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This completes the proof.



B Proof of Lemma3
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Consider, for conveniencey, — 0 andx; > 0. Again, we studysgn(y;/si;) = sgn (x; + 6:5;/s:5),
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For the other term, we have
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Combining the results yields
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Therefore, we can write
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C Proof of Lemma4

We introduce independent binary variablgs j = 1 to M, so thatr; = 1 with probability 1 — + and
rj = —1 with probability . Define
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Note thatsgn(r;ju;;) = 1 with probability 1/2(1 — v) 4+ 1/2(y) = 1/2, hence it has the same distribution
assgn(u;j). Following the proof of Lemma 2, we can derive
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At this point, it becomes the same as the problem in Lemmargehee complete the proof.
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Considera — 0. We studysgn(r;y;/sij) = sgn (zirj + 1;60;5;/s:;), whereS;, s;; ~ S(c, 1) i.i.d. Let
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Again, for convenience, we dendie= K — 1. As shown in the proof of Lemma 3, we have
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Combining the results yields
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Therefore, we can write
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