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● semi-malicious 4 round MPC protocol

● 2 round 𝑛-client 𝑚-server protocol

● 4 round non-malleable 𝑘-out-of-𝑛 OT

Primitives used in [IPS08,IKSS21]
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𝑛-Client 𝑚-Server Protocol

secure against adaptive, malicious adversaries corrupting (𝑚-1)/3 servers 
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𝑆, |𝑆|=𝑘 (𝑥1,...,𝑥𝑛)

(𝑥𝑖)𝑖∈𝑆

Receiver Sender

pairwise execution of 𝑘-out-of-𝑛 OT between all the participating parties→Watchlist
⇒ requires non-malleability

[IKSS21]: realized using two-party computation, split-state non-malleable codes
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Out(   )

Bottleneck is the OT protocol →Can we do it in 3 rounds?
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semi-malicious MPC protocols

OT OT
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No!
⇒ Impossibility of 4 round coin-tossing [KO04]

To circumvent the impossibility, we consider a relaxed OT security notion

⇒ List OT based on List Coin-Tossing [BGJ+18]

3 Round OT
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(𝑠0,1,𝑠1,1),...,(𝑠0,𝜅,𝑠1,𝜅)←{0,1}2𝑛𝑆𝑖𝑚
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How to construct something like this?

For extraction &
Forcing the output
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𝑏 (𝑠0,𝑠1) ≈ (𝑠𝑏,𝑠𝑏)

𝑠𝑏 

We start from a sender private OT

ot1=OT1(𝑏)

ot2=OT(ot1,(𝑠0,𝑠1))

Cut-and-Choose using (𝑘,𝑛) OT combiners [HKN+05]
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