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Figure 6: The test of verifying elastic factor and query efficiency. We randomly generate labeled data and queries. We built HNSW indexes for the

original data and divided the queries into four groups according to the elastic factors (selectivity): 0.1, 0.2, 0.5,and 1. The case of e = 1 can be

regarded as the optimal approach.

Definition 3.1 (Elastic Factor). Given a label-hybrid dataset 77, the query (g, L,) andasetindex [ = {I1,...,I;,} ,eachindexisa subsetof § .

The elastic factor of a index set with I; € [ is defined as:

e(S(Ly),T) = 5(1,) I (ls‘(-l{x‘r)l)

]
Theoretically, any index that supports vector top- k& neagest neighbor search can perform incremental k+1 search to accumulate % unfiltered

data to implement filter search. Therefore, the perfo rmal;ce is affected by the expected k-+1 search times to accumulate % of unfiltered data.
Using an index with alldatain S for PostFiltering searcl': may resultin E(r)=0(N) when the query selectivity is very low, which is also the
reason for its low efficiency. However, if the query is ansv'rered with an elastic factor of constant ¢ , the expectation of k+1 search times can
also be bounded by a constant Q(k/c) . In the case of Jlsingthegraph index, only one extra step is needed to search for the k+1 nearest

neighbor under ideal conditions (slow build process, qudry in database). Thus, if any label hybrid query has a shared index with a minimum

elastic factor of ¢ , the overall search time complexity rgmains unchanged, with only an additional factor of k/c .We summarize this into

Lemma 3.2. !
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