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Theorem 1. Protocol I securely realizes 7, presence
of semi-honest adversaries.

Proof. Our proof is similar to the proof in [3]. Specif-
ically, we first construct an efficient simulator for §;.
which are referred to as Sim; and receives the input
Xi = (x,x]) and ¥} = (y1.)]). as well as the seed for
generating pseudo-random numbers. Sim) generates rij,
and r'}, using the seed, then calculates 1; = x;y] —ri,
and 1| = x|y; —r'},. Sim; samples random numbers
1", € Zy and 1 € Zy, and sets z; = (1 +1;)/2* and
1=+ 'J /24, Ihen sends z; and 2’} o Fy,. Sim
adds rj, and /15, ', and ¢ to the view of §;. In a
real execution, ry> and r'|> are pseudo-random numbers
that are generated using the same seed from 8y, thus are
equal to r{, and r'},. On the other hand, ¢, and 1, are
masked by pseudo-random numbers generated by S, and
Sp. As the pseudo-random numbers are generated using
seeds unknown by Sy, 1/, and 7, are indistinguishable with
truely-random numbers (¢, and t;)) for S;. We can then
conclude that View, and Sim; are indistinguishable. The
simulators for the other servers can be constructed in the
same way. [J
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