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A multi-secret sharing scheme based on a protocol for computation
of simultaneous congruences for privacy-preserving
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Abstract
Aiming at the problems of security, communication complexity and storage space in the Asmuth-Bloom secret
sharing scheme, the problem of solving simultaneous congruences for privacy-preserving was studied. This problem
is a new topic in the field of secure multi-party computation (SMC). A protocol for computation of simultaneous
congruences for privacy-preserving was designed under the semi-honest model based on the Chinese remainder theo-
rem, the ElGamal homomorphic encryption protocol and the secure multi-party sum computation. The correctness,
security and complexity of the protocol were analyzed, and then a multi-secret sharing scheme was proposed based
on the new protocol. It was proved that the new multi-secret sharing scheme can solve the above mentioned prob-
lems in the Asmuth-Bloom secret sharing scheme.

Key words: secure multi-party computation, Chinese remainder theorem, ElGamal homomorphic encryption,

secure multi-party sum computation, simultaneous congruences, multi-secret sharing
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