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𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌1

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌2

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌3

⋮

Generate many pseudorandom correlations

Example: OLE Correlations

(r𝖠 , z ) (r𝖡 , r𝖠r𝖡 − z)

Additive Correlations

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌 = (r𝖠 , )z𝖠

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌 = (r𝖡 , )z𝖡

r𝖠 , r𝖡

Pseudorandom

z𝖠 z𝖡+

= C( r𝖠 , r𝖡 )

𝖤𝗑𝗉𝖺𝗇𝖽( 𝗉𝗄𝖡 , 𝗌𝗄𝖠 ) 𝖤𝗑𝗉𝖺𝗇𝖽( 𝗉𝗄𝖠 , 𝗌𝗄𝖡 )
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k𝖠 ← {0,1}λ k𝖡 ← {0,1}λ



Application 2: Public-Key PCF for Additive Correlations

k𝖠 ← {0,1}λ k𝖡 ← {0,1}λ

( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠 ( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡



Application 2: Public-Key PCF for Additive Correlations

k𝖠 ← {0,1}λ k𝖡 ← {0,1}λ

( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠 ( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

k𝖡k𝖠



Application 2: Public-Key PCF for Additive Correlations

k𝖠 ← {0,1}λ k𝖡 ← {0,1}λ

( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠 ( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

k𝖡k𝖠

r𝖠 = 𝖯𝖱𝖥( k𝖠 , i ) r𝖡 = 𝖯𝖱𝖥( k𝖡 , i )
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k𝖠 ← {0,1}λ k𝖡 ← {0,1}λ

( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠 ( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

k𝖡k𝖠

r𝖠 = 𝖯𝖱𝖥( k𝖠 , i )
z𝖠 ← 𝖤𝗏𝖺𝗅( C*i , 𝗌𝗍𝖠 , )k𝖡

r𝖡 = 𝖯𝖱𝖥( k𝖡 , i )
z𝖡 ← 𝖤𝗏𝖺𝗅( C*i , 𝗌𝗍𝖡 , )k𝖠r𝖠 = 𝖯𝖱𝖥( k𝖠 , i )

r𝖡 = 𝖯𝖱𝖥( k𝖡 , i )

Output  C( r𝖠 , r𝖡 )

C*i ( k𝖠 , k𝖡 )
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k𝖠 ← {0,1}λ k𝖡 ← {0,1}λ

( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠 ( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

k𝖡k𝖠

r𝖠 = 𝖯𝖱𝖥( k𝖠 , i )
z𝖠 ← 𝖤𝗏𝖺𝗅( C*i , 𝗌𝗍𝖠 , )k𝖡

r𝖡 = 𝖯𝖱𝖥( k𝖡 , i )
z𝖡 ← 𝖤𝗏𝖺𝗅( C*i , 𝗌𝗍𝖡 , )k𝖠r𝖠 = 𝖯𝖱𝖥( k𝖠 , i )

r𝖡 = 𝖯𝖱𝖥( k𝖡 , i )

Output  C( r𝖠 , r𝖡 )

C*i ( k𝖠 , k𝖡 )

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌1

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌2

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌3

⋮

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌1

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌2

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌3

⋮

Unbounded number of correlations
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k𝖠 ← {0,1}λ k𝖡 ← {0,1}λ

( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠 ( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

k𝖡k𝖠

r𝖠 = 𝖯𝖱𝖥( k𝖠 , i )
z𝖠 ← 𝖤𝗏𝖺𝗅( C*i , 𝗌𝗍𝖠 , )k𝖡

r𝖡 = 𝖯𝖱𝖥( k𝖡 , i )
z𝖡 ← 𝖤𝗏𝖺𝗅( C*i , 𝗌𝗍𝖡 , )k𝖠r𝖠 = 𝖯𝖱𝖥( k𝖠 , i )

r𝖡 = 𝖯𝖱𝖥( k𝖡 , i )

Output  C( r𝖠 , r𝖡 )

C*i ( k𝖠 , k𝖡 )

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌1

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌2

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌3

⋮

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌1

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌2

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌3

⋮

Unbounded number of correlations

Reusability of input encodings  
non-interactive offline phase i.e., 

public key setup

⟹
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Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹
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Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹

k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ
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Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹

k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢
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Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹

k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢

k𝖠 k𝖡 k𝖢



Application 2: Public-Key PCF for Additive Correlations

k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢

k𝖠 k𝖡 k𝖢

Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹
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k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢

k𝖠 k𝖡 k𝖢

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡    Uses        and  k𝖠 k𝖡

Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹
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k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢

k𝖠 k𝖡 k𝖢

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡    Use        and  k𝖠 k𝖡

Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹
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k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢

k𝖠 k𝖡 k𝖢

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡    Use        and  k𝖠 k𝖡

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖢 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖢    Use        and  k𝖠 k𝖢

Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹



k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢

k𝖠 k𝖡 k𝖢

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡    Uses        and  k𝖠 k𝖡

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖢 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖢    Uses        and  k𝖠 k𝖢

Application 2: Public-Key PCF for Additive Correlations

Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹

What about multi-party correlations?



k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢

k𝖠 k𝖡 k𝖢

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡    Uses        and  k𝖠 k𝖡

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖢 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖢    Uses        and  k𝖠 k𝖢

Application 2: Public-Key PCF for Additive Correlations

Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹

What about multi-party correlations?

Multi-key HSS only supports two parties



k𝖠 ← {0,1}λ k𝖢 ← {0,1}λ

k𝖡 ← {0,1}λ( , 𝗌𝗍𝖠 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖠 )k𝖠

( , 𝗌𝗍𝖡 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖡 )k𝖡

( , 𝗌𝗍𝖢 ) ← 𝖤𝗇𝖼𝗈𝖽𝖾( k𝖢 )k𝖢

k𝖠 k𝖡 k𝖢

𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡 𝖼𝗈𝗋𝗋𝖾𝗅𝖺𝗍𝖾𝖽-𝗋𝖺𝗇𝖽𝗈𝗆𝗇𝖾𝗌𝗌𝖠𝖡    Uses        and  k𝖠 k𝖡
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Application 2: Public-Key PCF for Additive Correlations

Reusability of input encodings  non-interactive offline phase i.e., public key setup⟹

What about multi-party correlations?

Multi-key HSS only supports two parties

Reusability  Multi-party public-key PCFs for Beaver triples⟹
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Reusability of input encodings  non-interactive offline phase with communication 
linear in the number of parties.
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Public-key PCFs for OT and Vector-OLE correlations

Previously from group-based assumptions

-party secure computation protocol in the preprocessing model with communication complexity n

• Offline phase: 𝗉𝗈𝗅𝗒(λ) ⋅ n • Online phase: O( |C | ⋅ n)

DCR DDH over class groups
Offline communication complexity 𝗉𝗈𝗅𝗒(λ) ⋅ n2

Previously from group-based assumptions
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Evaluation invariant is 
maintained!
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