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Query Release



Reminder: Query Release
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Recall the query release problem:

e Compute, with (g,9)-DP, some Y € RX so that
K
max|Y; — gi(X)| < e,

with probability > 1 — 5.



Motivating example

f-wise marginals queries: éM
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E.g., “smoker and female?", “smoker and over 307", “smoker and heart
disease?”, etc.
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What do we know?
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Private Multiplicative Weights

We will see an algorithm that achieves:

A-logd
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e under (g,0)-DP, error v with probability 1 — 3 when
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Learning a distribution




A probability view
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Task: Learn an approximation p of the empirical distribution p such that
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Bounded mistake learner
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Multiplicative Weights Learner

Theorem
There exists a distribution learner U that makes) L< 4|”a|2X| /mistakes.
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Why it works
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Private Multiplicative Weights




Idea for private algorithm

e Start with t =0, pp uniform.

S
e Private find the most wrongly answered query g € Q

o It q(p) — alp) < o, output . D all Jprenies iw

e Else set pri1 = U(F/il g) and increase t
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The algorithm in detail
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Privacy analysis
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Accuracy analysis
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