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Abstract
In many small-data-learning problems, owing to the incomplete data structure,
explicit information for decision makers. is' limited. Although machine learning
algorithms are extensively applied.to extract knowledge, most of them are developed
without considering whether»the *training sets can fully represent the population
properties. Focusingwon small data which contains nominal inputs and continuous
outputs, this paper develops an effective sample generating procedure based on fuzzy
theories to tacKle the learning issue by data preprocessing. According to the derived
fuzzy=relations between categories and continuous outputs, the possibilities of the
combinations of categories (virtual samples) can be aggregated when continuous
outputs are given. Proper virtual samples are further selected by using fuzzy alpha-cut

on the possibility distributions, and these are added to the training sets to form new
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