Least squares data fitting by using the signs of divided differences 
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Abstract

A smooth function is measured and the measurements contain random errors. We address the problem of making the least sum of squares change to the data by requiring q, say, sign changes to the divided differences of order r of the smoothed values. It is a combinatorial problem, which for a small q may be solved by repeated applications of a special quadratic programming calculation that takes account of the structure of the constraints. Suitable choices of q and r make the fit able to follow data fluctuations and local data trends, like monotonicities, convexities, concavities and cusps. Therefore, depending on specific values of q and r, the smoothed data may have properties that occur in a wide range of underlying functions. A fundamental advantage of this approach to data smoothing is that it provides a fit to the data, whose accuracy goes much beyond the accuracy of the data at an order determined automatically by the order of the divided differences.
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