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Scheme Communication Computation Digest Assumptions Methodology 

CNCWF23 LWE, DDH Ad-hoc

WZLY23 OWF* Ad-hoc

DT23 DDH Ad-hoc

CL24 LWE Ad-hoc

Ours (any PIR) PIR Compiler
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More generally -RM code is 
-variate polynomial of total degree 

 over  . Has  query 
complexity, rate .

(q, m, d)
m

d 𝔽q O(Nϵ)
O(1)
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• Requires too many queries! 
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corruptions and reject.
• Rejecting corruptions in the LDC 

query introduces selective failure 
attack because the locations 
queried are correlated with . i

• Instead we detect corruptions on 
a set of random test points.
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• What guarantee does PIR privacy give us on multiple queries? 
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test queries are uniformly random and 
independent of  . By non-signaling server must 
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2. : even 
information theoretic adversary can’t guess all 
test queries!

Pr[⊥ on i] = Pr[⊥ on j]

i

Pr[not  ⊥  and can't decode] = negl(λ)

E, π



Conclusion

24



Conclusion 

25

Theorem 2: there exists doubly-efficient mPIR.
Corollary 1: PIR  mPIR⟺

PIR

VC

LDC

Theorem 1: 
maliciousness 

compiler for PIR 
mPIR 

 O(nϵ)

Scheme Communication Computation Digest Assumptions Methodology 

CNCWF23 LWE, DDH Ad-hoc

WZLY23 OWF* Ad-hoc

DT23 DDH Ad-hoc

CL24 LWE Ad-hoc

Ours (any PIR) PIR Compiler

Ours (DePIR) RingLWE Compiler

O (N1/2)

O (N1/2)
O (N1/2)

O (N)

O (N)

O (N)

O (N1/2)

O (N1/2)
O (N1/2)

× O (Nϵ) × O(1) ω(log N)

O(polylog N) ω(log N)O(polylog N)

O (N1/2) O (N1/2) O (N1/2)
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1. Theory: 
1. Can we reduce test-query overhead from  to O(λNϵ) O(Nϵ + λ)
2. What are the properties of LDC with “consistent” decoding?
3. How well can we decode in the face of non-signaling adversaries?

2. Practice: 
1. Can we implement these ideas in a practically efficient mPIR? 
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