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\ Why Privacy?

e 1, € {0,1} : indicator variable = 1 if : Republican
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Differential Privacy [DMNS06]
Algorithm A is a-differentially private
if:
e for every two sets P and P’ that
differ by a single item:

o for every set S of possible outputs:

Pr|A(P) € S|
Pr|A(P) € S|

<e? 2 1+qa




Private Counting

We publish i = r + Noise

Pr [7’“" c r + Noise + e]



Example: r = 18
We publish i* = 18 + Noise

18 20

Pr[ff" c 20+ e] - e% e

(Noise = 2)




Example: r = 17

We publish i* = 17 + Noise

3

17 20

Prire20te| meg e 3@

(Noise = 3)



Private Counting

re20-

r=18

re20:

€

r=17

e ~ 1+ «

¥ = r+ Noise is a-differentially private



‘STrong Notion of Privacy
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‘STrong Notion of Privacy
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'k-Median Queries

e Input: P C [0, 1]¢




'k-Median Queries

e Input: P C [0, 1]¢

e Query: A set Q of k points




'k-Medi
Median Queries

o
Input: P C [0, 1]

||

peP
peP 9<

k=2

Q ={q1, 92}
o Q1

)




‘Mo’riva’rion

Comparing alternatives:
How good is this placement?
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‘ (k, €)-Median Coreset

Answer k-median queries in sub-linear time

Key Idea: Replace many points by one weighted
representative:
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‘ (k, €)-Median Coreset

Answer k-median queries in sub-linear time

Key Idea: Replace many points by one weighted
representative:



‘ (k, €)-Median Coreset

Key Idea: Replace many points by one weighted
representative:

w(cy) = 3

w(cz) = 100 w(c5) 1

W(C4) 2




w(cy) = 3

(c5) =1
w(cz) = 100 w(cs

W(C4) =2
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