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Abstract For hesitant fuzzy multi—criteria decision making problems, the concept of the possibility degree of the hesitant fuzzy elements
is introduced and the PROMETHEE method based on the possibility degree is proposed. First, a comparison formula for the hesitant fuzzy
possibility degree based on the probability criterion of a uniform distribution is derived, and its properties are shown. Then, a novel
method of the hesitant fuzzy linguistic multi— criteria decision making is developed based on the idea of PROMETHEE, in which the
multiple steps may be integrated into one formula to simplify the computational process. Finally, the rationality and the feasibility of the
method is verified in an illustrative example.
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Table 1 Hesitant fuzzy decision matrix

ESS g e ¢
%, {0.3,0.4,0.5} {0.4,06}  {0.1,0.2,0.3}
x, {0.4,0.6,0.7} {06,0.7}  {0.4,0.6,0.7}
x4 {0.3,0.4,0.6} {0.5,0.6} {0.5,0.6}
x, {0.6,0.7.0.8} {0.6,0.7} {0.3,0.4}
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Table 2 Comprehensive priority index

ES x, X, x5 x,
X, 0.5 0.0897 0.2492 0.3633
X, 0.9103 0.5 0.7243 0.5695
X 0.7509 0.2758 0.5 0.4509
Xy 0.6368 0.4305 0.5491 0.55
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