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2. Global and Local Sensitivity
 Formal Definition of Differential Privacy

 Global Sensitivity

 Local Sensitivity

𝑂

Pr 𝐴 𝑔 = 𝑂

Pr 𝐴 𝑔′ = 𝑂 diff ≤ 𝜀

where 𝑔 and 𝑔′ are neighboring graphs that differ by at most one edge

ln Pr 𝐴 𝑔 = 𝑂 − ln Pr 𝐴 𝑔′ = 𝑂 ≤ 𝜀

ln(Pr[𝑂])

Privacy: 𝑂 should reveal little 
about any relationship in 𝑔

Utility: 𝑂 should be as accurate 
as possible

Differentially private algorithm injects noise into the query answer, in 
order to cover the maximum impact of a relationship (an edge).

query1: are nodes 𝑎 and 𝑏 connected?

query2: how many edges?

query3: how many triangles?


