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Construction Sequence of Urban Rail Transit
System Based on Cumulative Prospect Theory

GUO Yan-yong LIU Pan WU Yao
( School of Transportation Southeast University Nanjing 210096 China)

Abstract:  To determine the construction sequence of each line in the whole rail transit network this paper
establishes a influencing factors system of urban rail transit construction sequence and proposes a decision—
making method of construction schedule based on the cumulative prospect theory. The -1 1 linear
transformation operator is used to standardize the original decision-making matrix and then the positive and
negative ideal scheme are obtained. The prospect value function is developed based on the cumulative
prospect theory and grey correlation analysis. An optimization model aiming at maximizing the comprehensive
prospects value is also developed. The optimal weight vector is solved and the construction sequence is
determined. Finally a case study of Xi’ an rail transit is studied using the proposed method. The result
shows that the construction sequence of Xi’ an rail transit lines is consistent with the real situation which
implies that the proposed method provides theoretical guidance for urban rail transit construction sequence.
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Influencing factors of urban rail transit construction sequence
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Fig. 1  Construction process of influencing factors system for urban rail transitconstruction sequence
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Table 2 Index values of rail transit lines
c, c, c, c, c, Cy c, Cy Cy
A, 36.3 9.0 14 155 187 3.08 1.91 9.1 9.8 9.5 9
A, 26.4 9.5 10 067 766 3.61 1.58 10.2 9.7 9.8 7.5
Ay 31.8 9.7 18 326 270 2.67 1.74 9.3 9.5 9.7 8.0
Ay 34.3 8.0 8 638 996 3.15 2.02 8.5 7.5 8.5 9.2
As 25.7 7.8 11 274 822 2.73 2.15 8.3 7.2 8.0 9.8
Ag 37.2 8.2 11 518 063 2.94 2.07 8.2 8.1 7.1 9.5
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