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An important task in science and technology is modeling a property y by several variables x. In QSPR (quantitative structure-property relationships) the x-variables are often numerical molecular descriptors, and the y-variable is a chemical or physical property. Several efficient regression methods are available to find appropriate regression coefficients b1, b2,..., bm and the intercept b0 for a linear model[image: A13065_2009_Article_201_Equa_HTML.gif]



with [image: A13065_2009_Article_201_IEq1_HTML.gif] for the predicted property and m the number of x-variables.
Efficient means that model generation is possible for data with more variables than objects, for data with highly correlating variables, and that the complexity of the model is optimized for best prediction performance (not necessarily for best fit).
The compared methods comprise PLS (partial least-squares) regression, robust PLS, PCR (principal component regression), ridge regression, and lasso regression as implemented in the free software system R [1] by the package "chemometrics" described in [2]. The strategy "repeated double cross validation" [2] has been applied to optimize the model complexity (i.e. to find the optimum number of PLS components), and to estimate the prediction errors for new cases. The QSPR problem used is modeling the gas chromatographic retention indices of 209 polycyclic aromatic compounds characterized by 467 molecular descriptors.
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