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Appendix

A Proof of Lemma 2

Assume that the samples of Di datasets are xi1, ..., xim. Without loss of generality, we assume that x0
i = x1
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1 ≤ i ≤ m− 1. Then we have
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B Proof of Lemma 3

From Lemma 1, we know that
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With probability at least 1− 2ξ, we have
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C Proof of Lemma 5

Define ρp, ρq as the probability (density) functions of p and q respectively. Assume set S0 = {x : log ρp(x) −
log ρq(x) ≥ ε}, then ∀x ∈ S0, we have ρp(x) ≥ ρq(x)eε, and

s ≥dKL (p, q) + dKL (q, p)
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i.e. P [M(D0) ∈ S0] ≤ s
ε(1−e−ε) . For any set S, we have
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D Proof of Lemma 6

Recall that in Appendix D we get
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E Proof of Lemma 7

Assume that S = {x ∈ X|p(x) > q(x)} and T = X \ S = {x ∈ X|p(x) <= q(x)}. Let a1 =
∫
x∈S p(x)dx,

b1 =
∫
x∈S q(x)dx, a2 =

∫
x∈T p(x)dx, and b2 =

∫
x∈T q(x)dx. Because of the the differential privacy guarantee, we

have

a1 − δ ≤ eεb1
b2 − δ ≤ eεa2

Note that a1 + a2 = 1, b1 + b2 = 1. Therefore, we have
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and

dTV (p, q) =
a1 + b2 − b1 − a2

2
≤ eε + 2δ − 1

eε + 1
.


