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Abstract

Purpose: In previous approaches to nonparametric fuzzy tests for the mean of the population based on fuzzy data, it
has been assumed that the mean of the population is an exact quantity. However, since the observations are assumed to
be imprecise quantity, it makes sense that it can be also assumed to be an imprecise quantity. Therefore, the previous
non-parametric tests should be reviewed and generalized based on this new idea.

Methodology: In this paper, the Wilcoxon rank-test is generalized to the fuzzy environment based on a sample of fuzzy
random variables. In the proposed approach, by recalling the concept of induced fuzzy random variable from a family
of distributions with fuzzy parameter, first the fuzzy mean of the population and the fuzzy mean of a random sample of
fuzzy random variables are generalized to the fuzzy environment. For this purpose, the fuzzy Wilcoxon test statistic is
defined based on the observations of a fuzzy random sample. Finally, at a given exact significance level, a fuzzy test is
proposed to test the fuzzy hypotheses for the fuzzy mean of the population.

Findings: The proposed method relies on modeling fuzzy hypotheses using a comparison of fuzzy median with a fixed
fuzzy quantity via a common ranking method. Also, a belonging criterion with appropriate properties has been used to
define the fuzzy test statistic. The generalized method of fuzzy Wilcoxon rank-test based on fuzzy parameter was
investigated with a practical example. The large sample property of a sequence of fuzzy means is also investigated based
on a common distance in a fuzzy environment. Also, the differences and advantages of the proposed approach with
other similar methods were discussed.

Originality/Value: The proposed method relies on fuzzy median and its properties, which has been neglected in
previous thechniques of fuzzy nonparametric tests. In our method, the statistical hypotheses are presented as fuzzy
quantities. Thus, a ranking method is required to model such hypotheses that are consistent with the degrees of rejection
or acceptance of fuzzy hypotheses.
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