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Virtually all known distance-based similarity
search indexes make use of some form of nu-
merical constraints (triangle inequality, additive
distance bounds, ...) on similarity values for
pruning and selection. The use of such numer-
ical constraints, however, often leads to large
variations in the numbers of objects examined
in the execution of a query, making it difficult
to control the execution costs. We introduce a
probabilistic data structure for similarity search,
the Rank Cover Tree (Rcr), that entirely avoids
the use of numerical constraints. All internal se-
lections are made according to the ranks of the
objects with respect to the query, allowing much
tighter control on the overall execution costs.
A rank-based probabilistic analysis shows that
with very high probability, the Rct returns a cor-
rect query result in time that depends competi-
tively on a measure of the intrinsic dimensional-
ity of the data set.

e We try to find items similar to a query object q
with respect to some data set X C Q.

e Suppose we found a similar point x with respect
to a (small) subset X’ C X, for example, by
means of a sequential scan.

o We are likely to observe transitivity: an item
y € X \ X’ which is similar to the item x is also
similar to q.

e The probability of observing this kind of
transitivity can be bounded!

o Maintain level-wise sets C; covering the query
results. Start with C;, containing the artificial root.

e C; IS constructed from the set C,; by keeping the
k; children of all elements in C;1, which are most
similar to the query q.

e The set Cy contains the query result.

« We choose k; = w - max{k//|X]|, 1}, where w is a
parameter allowing to trade-off between
accuracy and query time.

e Our analysis shows: if w is chosen greater than
51980V - max{h, e {/[X]}, then the
approximation is free of error with very high
probabillity.

e The expansion rate  measures intrinsic
dimensionality.
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