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MOTIVATION FRAMEWORK EXPERIMENTS

Multiple analysts may want to access to sensitive datasets How can we optimally and equitably support analyses with We compare our solution on all three equitability criteria to
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DIFFERENTIAL PRIVACY EQUITABILITY CRITERIA e

Differential privacy (DP) [2] is defined as: 1. Equality between Queries: Maximize the number of ; J
A randomized mechanism M is (€, §) —differentially answered queries ) g |
private if for all § € Range(M’) and any pair of neighboring e = 2z =
/ . . . .
databases (D, D’) that differ in a single element. 2. Equality between Groups: Maximize the number of T B
groups of queries that are answered completely Accuracy Bound
!
(M (D) € §] < e°Pr[M(D') € §]+ 8 0) = max (Sg e (Saeo, ) -
, J Minimum Group Rate at Accuracy Bound
lif x =1, | T .
Where Il(x) = {O lf x =+ 1 @ Identity A Wavelet Hierarchical 4 HDMM s Our_Solution
3. Equitable rate of accurate queries per Group: Maximize &
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PRIOR MECHANISMS OUR SOLUTION CONCLUSION
Only one utility metric! o It is unclear which prior solution offers the best utility when
- D ;}q : y

individual query accuracy bounds are considered!

Query 1 Accuracy Bounds (4)
Noisy Answer 1 < ) e Our solution can find a more equitable mechanism under
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QI O Workload Workload* o E—)
o Mechanism o —) é Y Criteria
: ) Set of Answers © HDMM _ References
—
uery m (O ao Li, Gerome Miklau, Michael Hay, Andrew McGregor, and Vibhor Rastogi. . The matrix mechanism: optimizing linear counting queries under
Q—y> N € ( 1) [3] Mechanism (2) Ejli;fgpentilél’ Srivacy. T'\rfek\l/mévjlox?rnall;4,y'6A(2815), I7v|57G—78g1. ,and Vibhor Rastogl. 2015. The mat " primizing| fned ‘
[2] Cynthia Dwork, Aaron Roth, et al.2014. The algorithmic foundations of differential privacy. Foundations and Trends® in Theoretical Computer Science9, 3—
Noisy Answer m K J — 4(2014), 211-407
— [3] Ryan McKenna, Gerome Miklau, Michael Hay, and Ashwin Machanavajjhala.2018. Optimizing error of high-dimensional statistical queries under differential
K / privacy. Proceedings of the VLDB Endowment11, 10 (2018), 1206-1219




