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Evaluation of emergency logistics suppliers based on prospect theory

and interval numbers

WEI Yaowen, DAI Hong, ZHAO Shuning
(School of Economics and Management, Taiyuan University of Technology,

Taiyuan Shanxi 030024, China)

Abstract;  To effectively evaluate the performance of emergency logistics suppliers, a method for
evaluating emergency logistics suppliers was proposed based on supplier evaluation, incorporating prospect
theory and interval numbers. Firstly, based on the characteristics of emergency logistics, an evaluation
index system for emergency logistics suppliers was proposed from six dimensions; rapid response
capability, cost control capability, product quality, delivery service, internal and external conditions of the
enterprise,, and flexible demand. Then, interval numbers were introduced into the evaluation of emergency
logistics suppliers, and an evaluation method based on prospect theory and interval numbers was proposed.
The Jaccard similarity coefficient was used to define the similarity of interval number. The maximum sum

of similarity with the remaining solutions was used to determine the reference point of the value function for
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the attribute evaluation value of the corresponding solution. The deviation maximization theory was used to

construct a multi-attribute decision weight optimization model based on interval number similarity, from

which attribute weights were obtained. Finally, the value function was normalized to expand the scheme

discrimination. The prospect value of each scheme was calcuted based on the obtained weight function and

value function, and the advantages and disadvantages of the scheme were ranked. The research results

indicate that the difference in prospect values between the optimal and worst suppliers calculated using the

evaluation method is 0. 383 8, while the prospect value difference calculated using statistical inference

principles is 0. 085 6. The difference of 0. 298 2 shows that the proposed evaluation method expands the

differentiation between options, helping decision-makers achieve effective decisions.
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TN E C, G, C; C, Cs Cs
A, [0.268,0.410] | [0.371,0.636] | [0.338,0.489] | [0.227,0.454] | [0.411,0.605] | [0.443,0.725]
A, [0.321,0.547] | [0.309,0.557] | [0.451,0.629] | [0.397,0.605] | [0.235,0.529] | [0.388,0.580]
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As [0.428,0.684] | [0.371,0.636] | [0.282,0.419] | [0.340,0.680] | [0.411,0.605] | [0.277,0.580]
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Table 4 Similarity matrix of suppliers under attribute C,

AL A, A, A Ay As
A, 1 0.319 0. 676 0 0
A, 0.319 1 0.563 0.327 | 0.327
A, 0.676 | 0.563 1 0.121 | 0.121
A, 0 0. 327 0.121 1 1
A, 0 0. 327 0.121 1 1
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Table 5 Similarity matrix of suppliers under attribute C,

HIEUE | A A A Ay As
A, 1 0.568 | 0.701 | 0.326 1
A, 0. 568 1 0.751 | 0.679 | 0.568
Ay 0.701 | 0.751 1 0.430 | 0.701
A, 0.326 | 0.679 | 0.430 1 0.326
Ay 1 0.568 | 0.701 | 0.326 1
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Table 6 Similarity matrix of suppliers under attribute C,

HIEUE | A, A, 4 A, As
A, 1 0.131 | 0.106 | 0.572 | 0.391
A, 0.131 1 0.718 | 0.095 0
A, 0.106 | 0.718 1 0. 081 0
A, 0.572 | 0.095 | 0.081 1 0.521
As 0.391 0 0 0.521 1
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Table 7 Similarity matrix of suppliers under attribute C,

FEADLEE A, A, A, A, As
A, 1 0.150 | 0.125 0.562 | 0.250
A, 0. 150 1 0.733 0.412 | 0.611
Ay 0. 125 0.733 1 0.333 | 0.833
A, 0.562 | 0.412 | 0.333 1 0.476
A 0.250 | 0.611 0. 833 0.476 1
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Table 8 Similarity matrix of suppliers under attribute C,

HHLLEE A, A, A A As
A, 1 0.319 | 0.380 | 0.767 1
A, 0.319 1 0.800 | 0.478 | 0.319
A, 0.380 | 0.800 1 0.568 | 0.380
A, 0.767 | 0.478 | 0.568 1 0.767
A, 1 0.319 | 0.380 | 0.767 1
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Table 9 Similarity matrix of suppliers under attribute C,

*H Mﬁ A 1 Az A3 A4 AS
A, 1 0.406 | 0.165 | 0.128 | 0.306
A, 0. 406 1 0.484 | 0.335 | 0.635
A, 0.165 | 0.484 1 0.613 | 0.578
A, 0.128 | 0.335 | 0.613 1 0.643
A; 0.306 | 0.635 | 0.578 | 0.643 1
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Table 10 Normalized value matrix

ﬁ;ﬁg@ C, C, C, C, Cs C
A, -1 0 0.171 -1 0. 097 1
A, 0 -0.395| 0.769 |-0.176| -1 0.297
A, -0.397|-0. 261 1 0.032 |-0.514 | -0.476
A, 0.597 -1 0 -0.452 0 -0.476
Ay 0.597 0 -0.257 0 0. 097 0
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AR RSB LR 11,
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Table 11 Weight matrix
*1%: C] CZ C3 C4 CS CG
A, 0.257 | 0.219 | 0.248 | 0.217 | 0.219 | 0.254
A, 0.261 | 0.208 | 0.248 | 0.217 | 0.208 | 0.254
A 0.257 | 0.208 | 0.248 | 0.227 | 0.208 | 0.249
A, 0.261 | 0.208 | 0.248 | 0.217 | 0.219 | 0.249
As 0.261 | 0.219 | 0.241 | 0.227 | 0.219 | 0.254
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