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Table 1 Linguistic terms in S and corresponding discrete

fuzzy numbers

HEARE s B HUBORI$L
s, fR2E 0/0+0.5/0. 5+1/140.5/1. 5+0/2
s, 2 0/1+0.5/1.5+1/2+0.5/2. 5+0/3
s, Hojgzs 0/2+0.5/2.5+1/3+0.5/3. 5+0/4
s, — K 0/3+0.5/3. 5+1/4+0.5/4. 5+0/5
s, LT 0/4+0.5/4.5+1/5+0.5/5. 5+0/6
s U 0/5+0.5/5.5+1/6+0.5/6.5+0/7
sq IRUF 0/6+0.5/6.5+1/7+0.5/7.5+0/8
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Table 3 Evaluation information on campaign performance
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Table 4 The order of Z-number in each attribute
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Table 5 Outflow, inflow and net flow

F5 ¢ (a;) ¢ (a;) e(a;)
1 0.630 3 0.215 1 0.4152
2 0.3253 0.3717 -0.046 4
3 0.505 9 0.568 0 -0.062 1
4 0.379 9 0. 686 6 -0.306 4
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Table 6 Sorting results of different methods
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Approach to Multi-attribute Decision Making with PROMETHEE
Based on Z-Numbers
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2. Key Laboratory of Intelligent Computing & Signal Processing of Ministry of Education, Anhui
University, Hefei 230039, China)

Abstract ; Aiming at the fact that Z-number can simulate natural language with uncertain information, but there
is no effective application method, a multi-attribute decision making method with Z-number as information
environment with known partial weight is proposed. Firstly, based on Z-number theory, two nonlinear models are
established to calculate the potential probability of Z-number by using the relationship between fuzzy restriction and
reliability restriction. Secondly, combining the cross entropy and KL divergence of fuzzy numbers, the discrete Z-
number cross entropy formula is constructed, and the PROMETHEE multi-attribute decision approach based on Z-
number is proposed. In this method, combining the theory of outranking relation, a priority function of taking a
value from O to 1 is established, a priority index matrix is obtained by using a priority function formula, further, the
net flow is calculated, and then the schemes are sorted according to the net flow. Finally, the effectiveness and
feasibility of the proposed method are illustrated by the application and analysis of an example.

Key words: Z-number; hidden probability; cross entropy; PROMETHEE method; multi-attribute

decision making
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