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Efficient retrieval of similar data items 3F{LT—9 DX LGIEER
A General Model of the Intrinsic Dimensionality of Data

Michael E. Houle BB Zf ERAS) . Michael NETT (EEmAZ. NI

We propose a framework for the characterization of data sets in data mining applications, in terms of their intrinsic dimensionality.
Our model can be viewed as a generalization of the expansion dimension, which was originally proposed for the analysis of certain
similarity search indices using the Euclidean distance metric. Here, we extend the original model to arbitrary distance
distributions. We also provide a practical guide for estimating both local and global intrinsic dimensionality for certain distance
metrics. The estimates of data complexity can subsequently be used in the design and analysis of efficient algorithms for data
mining applications such as search, clustering, classification, and outlier detection.

m Efficient retrieval of similar data items $8{l7—9 DRENREZR Note : NJIT = New Jersey Institute of Technology
2 KT EZEFEALESERT Y TkRmEFIAR
%  Michael E. Houle Xiguo MA (NJIT) . Michael NETT (3852A%.NII) . Vincent ORIA (NJIT)

Most existing solutions for similarity search fail in handling queries with respect to high-dimensional distance functions or
adaptable distance functions. For such situations, multi-step search approaches have been proposed which consist of two stages:
filtering and refinement. The filtering stage of the state-of-the-art multi-step search algorithm of Seidl and Kriegel is known to
produce the minimum number of candidates needed in order to guarantee a correct query result; however, it may still produce an
unacceptably large number of candidates. We present a heuristic multi-step search algorithm that utilizes a measure of intrinsic
dimension, the (generalized) expansion dimension, as the basis of an early termination condition. Experimental results show that
our heuristic approach is able to obtain significant improvements while losing very little in the accuracy of the query results.
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Efficient retrieval of similar data items #B{5"—5 DKM IGIEER
T ICBE DR R  KTREFELEZRST
Michael E. Houle Michael NETT (BRETAZ:. NII)

Virtually all known distance-based similarity search indices make use of some form of numerical constraints on similarity values
for pruning and selection. The use of numerical constraints can lead to large variations in the numbers of objects examined in the
execution of a query, making it difficult to control the execution costs. This presentation introduces a probabilistic data structure
for similarity search, the rank cover tree (RCT), that entirely avoids the use of numerical constraints. The experimental results for
the RCT, together with a probabilistic analysis, shows that purely combinatorial methods for similarity search are capable of
meeting or exceeding the level of performance of state-of-the-art methods that make use of numerical constraints on distance
values.
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