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Proof of Security in Semi-honest Model
of Lightweight N-party Secure Function Evaluation

Abstract: In this paper, we show the proof of safety in the semi-honest model on the assumption that
there is no collusion between subjects in the calculation of lightweight N-party secure function evaluation.
Lightweight N-party secure function evaluation is a method that generalizes each calculation protocol for
lightweight three-party secure function evaluation. The lightweight three-party secure function evaluation
proves that error detection is possible in the malicious model and that the safety of the input value is guaran-
teed in the semi-honest model. However, although the lightweight N-party secure function evaluation shows
that error detection is possible in the malicious model, it does not prove that the safety is guaranteed in
the semi-honest model. The presence or absence of perfect secrecy is important in proving that this safety
is guaranteed. Therefore, in the proposed method, we first generalize the “VIEW” that shows the received
data excluding the output, which is important for proving that it has perfect secrecy. This generalization of
“VIEW” has made it possible to show in a simpler description method than the conventional proof. In this
paper, we prove that the lightweight N-party secure function evaluation has perfect secrecy in the semi-honest
model.
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