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Express, by first computer, first data
value as first L-component vector,
wherein respective component, having
index i, comprises respective
decomposition coefficient of first data
value in base N
705

]

Form, by second computer, respective N-

700 (87) Abstract: Described herein are systems and techniques for privacy-preserving unsuper-
/  vised learning. The disclosed system and methods can enable separate computers, operated by
separate entities, to perform unsupervised learning jointly based on a pool of their respective
data, while preserving privacy. The system improves efficiency and scalability, while preserv-

ing privacy and avoids leaking a cluster identification. The system can jointly compute a se-

cure distance via privacy-preserving multiplication of respective data values x and y from the
computers based on a 1-out-of-N oblivious transfer (OT). In various embodiments, N may be

2, 4, or some other number of shares. A first computer can express its data value x in base-N.

A second computer can form an / x N matrix comprising / random numbers nu, o and the re-

component veclor having index i of
respective decomposition coefficient and
second index
710
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Receive, by first computer, output vector
of 1-out-of-N OT, wherein component
having index i of output vector comprises
second data value multiplied by
respective compenent, having index i. of
the first L-component vector and by 2
raised to power i, minus first component
of respective N-component vector, and
modulo 2 raised to power L
715
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Privately assign data to respective
cluster of plurality of clusters based on
secure distance
720

FIG. 7A

i /
maining elements mji,o=(yjN —mi,o) mod N . The first computer can receive an output vector

- !
from the OT, having components mi = ( yxi Nl mi,0) mod N .
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