fuzzyreg: An R package for fuzzy linear regression
Martínková N.1, Škrabánek P.2 
1 The Czech Academy of Sciences, Institute of Vertebrate Biology, Brno, Czech Republic; martinkova@ivb.cz

2 Department of Process Control, Faculty of Electrical Engineering and Informatics, University of Pardubice, Pardubice, Czech Republic; pavel.skrabanek@upce.cz
Fuzzy linear regression provides a possibilistic alternative to statistical regression that is used in cases when the model is indefinite or the relationships between model parameters are vague. The possibilistic regression can also be used when the data are hierarchically structured. In biological applications, the hierarchical data structure is inherently present in biodiversity studies implied by species composition and the respective phylogeny. Comparative phylogenetic analyses then correct for the data non-independence, but assume that the observed traits have a significant heritable component. With non-significant phylogenetic signal, the model parameters are more likely to exhibit vague relationships. Such cases justify choice of a possibilistic model, but any possibilistic models are difficult to access for biologists. The possibilistic methods are not implemented in commonly used statistical software. To provide computational tools for biological applications, we implemented five fuzzy linear regression methods in an R package fuzzyreg. 

The fuzzyreg package provides functions for five fuzzy linear regression methods that differ in the expectations of the input data, outlier handling and the applied possibilistic model. The “lee” method utilizes crisp numbers for the explanatory and response variables and predicts values in form of non-symmetric triangular fuzzy numbers. Methods “diamond”, “hung”, “nasrabadi” and “tanaka” require a fuzzy response variable, with the “nasrabadi” method accepting also fuzzy explanatory variable values. The package contains functions for algebraic operations with triangular fuzzy numbers and a wrapper function for fitting the fuzzy linear models fuzzylm() that outputs an object of the newly defined class fuzzylm. Generic functions associated with class fuzzylm include print, summary, plot and predict. The data in the package contain examples from the original descriptions of the methods and the tests show that our implementation in R outputs results identical to those obtained by the methods’ authors.
