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Here, we investigate so-called “membership summary” of a given set of elements S. A membership sum-
mary is defined as a memory-efficient data structure which enables to answer the membership query if ¢ € S
for any element q. Bloom filter is such a well-known summary with a variety of applications, such as SPV
node construction in block-chain. In modern bigdata processing point of view, however, Bloom filter may
face a fundamental drawback on the memory consumption, that is O(n) space for the element number n. In
this talk, we present a relaxation approach to construct a sublinear membership summary, where both false
positives and false negatives can happen. The key idea lies in projection technique with pair-wise uniform and
independent hash functions. Each element of S is randomly projected to a high-dimensional vector. We then
show the summation of those vectors from S can be used to answer the membership query. Finally, bound
of false positive and false negative occurrence rates would be revealed based on concentration inequalities.
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