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Applications of Tensor Decompositions to Secure Multiparty Computations

Mizuki, Takaaki
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Assume that there are players holding private inputs, and that they want to learn
the output of a desired function without revealing their inputs: this is called a secure multiparty comput
ation. It is known that tensor decompositions such as XOR expansions can be utilized for secure multiparty

computations. One of the main results was to improve the efficiency of secure multiparty computations by
using such XOR expansions and other representations.
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‘ Our 4-card secure AND protocol ‘

1. Apply a random bisection cut:

= [BBIER] = BEER
a b

2. Apply a random cut to the two cards in the middle:

= B(ER)E =

3. Reveal the 2" card; there are two cases.
(a) Reveal the 4™ card:

FeER = BExEs o EWEY
alAb=1 aAb=0

(b) Reveal the 1°t card:
FvEE = F¥EE o #YER
alAb=1 aAb=0
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