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Threshold PSI

Cardinality Testing PSI Protocol

Focus of this talk

Secure if intersection large

“Solved” in [GS19]
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Lower Bounds [GS19, BDP21]
Need linear in t communication

O(t2)  from  AHE [BMRR21]
Many Parties

Compiler
This Work

O(t)  from  AHE [BMRR21]

O(t2)  from  AHE [BDP21]
*

Poly(t) —> O(t·eps)

O(t2) from  AHE [GS19]
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CompilerCardinality Testing Cardinality Testing

Secret shared outputs

Poly(t) communication

Fails w.p. O(2-eps)

O(t·eps) communication
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Compute Cardinality

Small thresholds!



Cardinality Testing 
Amplification 35



Cardinality Testing 
Amplification 36

Small

Big

Small



Cardinality Testing 
Amplification 37

Small

Big

Small

Big



Cardinality Testing
The Multiparty Case 38



Cardinality Testing
The Multiparty Case 39

Two Parties
Intersection large <=> Symmetric set difference small



Cardinality Testing
The Multiparty Case 40

Two Parties
Intersection large <=> Symmetric set difference small

Multiple Parties



Cardinality Testing
The Multiparty Case 40

Two Parties
Intersection large <=> Symmetric set difference small

Multiple Parties
Need to talk about intersection directly



Cardinality Testing
The Multiparty Case 40

Two Parties
Intersection large <=> Symmetric set difference small

Multiple Parties
Need to talk about intersection directly
Buckets contain different amounts of elements



Cardinality Testing
The Multiparty Case 40

Two Parties
Intersection large <=> Symmetric set difference small

Multiple Parties
Need to talk about intersection directly
Buckets contain different amounts of elements
Need padding elements in buckets
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