MULTIDIMENSIONAL SMOOTHING USING HYPERBOLIC INTERPOLATORY WAVELETS^∗

MARKUS HEGLAND^†, OLE M. NIELSEN^‡, AND ZUOWEI SHEN^§

Abstract. We propose the application of hyperbolic interpolatory wavelets for large-scale d-dimensional data fitting. In particular, we show how wavelets can be used as a highly efficient tool for multidimensional smoothing. The grid underlying these wavelets is a sparse grid. The hyperbolic interpolatory wavelet space of level j uses O(j^{d−1}2^j ) basis functions and it is shown that under sufficient smoothness an approximation error of order O ((_{j+d−1} d−1 ) 2^{−2j} ) can be achieved. The implementation uses the fast wavelet transform and an efficient indexing method to access the wavelet coefficients. A practical example demonstrates the efficiency of the approach.

Key words. sparse grids, predictive modelling, wavelets, smoothing, data mining.

AMS subject classifications. 65C60, 65D10, 65T60.

∗Received August 27, 2002. Accepted for publication April 13, 2004. Recommended by Martin Gutknecht. The research presented here was partly funded by the Australian Advanced Computational Systems CRC, Australian Partnership for Advanced Computations (APAC), the Danish Research Council and the Academic Research Fund RP3981647. This research was partially done while the first author was visiting the Institute for Mathematical Sciences, National University of Singapore in 2003. The visit was supported by the Institute.

†Mathematical Sciences Institute,Australian National University, Canberra ACT 0200, Australia. E-mail:

markus.hegland@anu.edu.au

‡Urban Risk Research Group, Geoscience Australia, Canberra ACT, Australia. §Department of Mathematics, National University of Singapore, Singapore.