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Linguistic Z-numbers Multi-attribute Decision-Making Method Based on Normal
Cloud Model and PROMETHEE Method

LI Yanfei, GUO Haiyan, WU Tao, MAO Junjun
(School of Mathematical Sciences, Anhui University, Hefei 230601, China)

Abstract: To solve the multi-attribute decision-making (MADM) problem in which the weights of the
attributes are unknown under linguistic Z-numbers environment, a novel decision-making method based on
normal cloud model and preference ranking organization method for enrichment evaluation
(PROMETHEE) method is proposed. Firstly, the conversion model based on linguistic scale function is
proposed to convert linguistic Z-numbers to normal cloud models. Then, this paper defines a new cloud
likelihood function, and utilizes the proposed function to establish a weight formula to measure the
importance of each attribute in MADM. Moreover, a sine preference function is designed to acquire the
preference values of alternatives, and the positive, negative and net flow on the basis of aggregated
preference values can be calculated, and the corresponding ranking result of each alternative is acquired.
Finally, the validity and feasibility of the proposed method can be illustrated by the problem of air pollution
potential evaluation and comparative analysis with other existing three methods.
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