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Abstract: In order to overcome the shortcomings of the traditional subway service quality evaluation
method in dealing with the fuzziness of language evaluation, the uncertainty of index description,
and the singleness of the traditional cloud entropy calculation method, this study constructed a
subway service quality evaluation system based on the fusion improved extension cloud model-

importance performance analysis (IPA) method. The system introduced the matrix idea to combine
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the evaluation indexes and improved the extension cloud model to optimize the calculation method
of cloud entropy through nonlinear programming, so as to scientifically deal with the ambiguity and
uncertainty in the evaluation process. Then, the IPA method identified the key improvement
problems and provided the basis for the priority rectification order. By taking Kunming Rail Transit
Line 5 as an example, the research results show that Line 5 is at a “relatively satisfactory” level as a
whole. The credibility factor of the evaluation results was smaller than that of the traditional
evaluation method, which verified the reliability of the evaluation results and the effectiveness of
the model. Through the IPA method, it was identified that factors such as transfer service, travel
convenience, real-time information update, and staff service professionalism are located in key
improvement areas. Accordingly, subway operation enterprises can focus their resources on key
improvement areas for priority rectification, so as to improve service quality more effectively.

Keywords: Subway Service Quality; Improved Extension Cloud Model-IPA; Matrix Idea; Nonlinear

Programming; Credibility Factor
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Fig.1 Evaluation index system of subway service quality
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Fig.6  Comparison of index weight results under different weight calculation methods
x4 WNMERTERSE
Tab.4  Evaluation index cloud model parameters
bR JEH AR BRI — B R ISR
Ay (1.25, 0.163 1, 0.016 3) (2, 0.178 2, 0.017 08) (3, 0.2168, 0.0217) (4, 0.3880, 0.0389) (4.75, 0.1754, 0.017 5)
A, (1.25, 02040, 0.0204) (2, 0.1905, 0.0191) (3, 0.2156, 0.0216) (4, 0.3895, 0.0390) (4.75, 0.1276, 0.0128)
A, (1.25, 0.177 5, 0.017 8) (2, 0.2023, 0.0202) (3, 0.3098, 0.0310) (4, 0.2845, 0.028 5) (4.75, 0.099 4, 0.0099)
Ay, (1.25, 0.1908, 0.019 1) (2, 0.1775, 0.017 8) (3, 0.203 0, 0.0203) (4, 0.4057, 0.0406) (4.75, 0.1667, 0.016 7)
A,, (1.25, 0.1800, 0.0180) (2, 0.1836, 0.0184) (3, 0.2970, 0.0297) (4, 0.408 6, 0.0409) (4.75, 0.1347, 0.0135)
Ay (1.25, 0.1249, 0.0125) (2, 0.2123, 0.0212) (3, 0.207 5, 0.02038) (4, 0.3389, 0.0339) (4.75, 0.1910, 0.0191)
A, (125, 0.2096, 0.0210) (2, 0.2222, 0.0222) (3, 0.2696, 0.0270) (4, 0.4013, 0.0401) (4.75, 0.1545, 0.0154)
Ay (1.25, 0.1259, 0.0126) (2, 0.1692, 0.0169) (3, 0.207 5, 0.0208) (4, 0.3865, 0.0387) (4.75, 0.1542, 0.0154)
Ay (1.25, 0.129 8, 0.0130) (2, 0.1670, 0.0167) (3, 0.2192, 0.0219) (4, 0.3522, 0.0352) (4.75, 0.1632, 0.016 3)
A, (125, 01367, 0.0137) (2, 0.1777, 0.017 8) (3, 0.196 3, 0.019 6) (4, 04217, 0.0422) (4.75, 0.1809, 0.018 1)
Ay (1.25, 0.1315, 0.0132) (2, 0.2598, 0.026 0) (3, 0.2121, 0.0212) (4, 0.3939, 0.0394) (4.75, 0.1122, 0.0112)
A, (1.25, 0.1659, 0.0166) (2, 0.2434, 0.024 3) (3, 0.2386, 0.0239) (4, 03611, 0.0361) (4.75, 0.094 6, 0.009 5)
Ay (1.25, 0.089 1, 0.0089) (2, 0.2714, 0.027 1) (3, 0.2275, 0.0228) (4, 0.3745, 0.0375) (4.75, 0.106 6, 0.0107)
A, (1.25, 0.128 1, 0.012 8) (2, 0.2615, 0.026 2) (3, 0.368 6, 0.0369) (4, 0.2324, 0.0232) (4.75, 0.176 6, 0.017 7)
A, (125, 0.1328, 0.0133) (2, 0.1999, 0.0200) (3, 0.3374, 0.0337) (4, 0.2590, 0.0259) (4.75, 0.168 5, 0.0169)
Agy (1.25, 0.086 1, 0.008 6) (2, 0.2003, 0.0200) (3, 0.3155, 0.0316) (4, 0.2790, 0.0279) (4.75, 0.1642, 0.016 4)
A (1.25, 0.1866, 0.0187) (2, 0.1692, 0.0169) (3, 0.2324, 0.0232) (4, 0.368 6, 0.369 0) (4.75, 0.2008, 0.020 1)
Ay, (1.25, 0.1882, 0.01838) (2, 0.1948, 0.0195) (3, 0.2630, 0.026 3) (4, 0.3330, 0.0333) (4.75, 0.179 5, 0.018 0)
Agy (1.25, 0.1629, 0.016 3) (2, 0.2312, 0.0231) (3, 0.3492, 0.0349) (4, 0.2487, 0.0249) (4.75, 0.1327, 0.013 3)
Ag (1.25, 0.1517, 0.0152) (2, 0.276 3, 0.027 6) (3, 0.3170, 0.0317) (4, 02777, 0.0278) (4.75, 0.1575, 0.0158)
Ag, (125, 0.1154, 0.0115) (2, 0.2105, 0.0211) (3, 0.2804, 0.028 0) (4, 03141, 0.0314) (4.75, 0.118 8, 0.0119)
Ag (1.25, 0.1127, 0.011 3) (2, 0.2237, 0.0224) (3, 0.2777, 0.027 8) (4, 0.3170, 0.0317) (4.75, 0.1416, 0.0142)
A (1.25, 0.2105, 0.2110) (2, 0.1945, 0.0195) (3, 0.218 6, 0.0219) (4, 0.3880, 0.0388) (4.75, 0.1865, 0.0187)
A, (125, 0.1524, 0.0152) (2, 0.1795, 0.0180) (3, 0.196 3, 0.019 6) (4, 04145, 0.0415) (4.75, 0.087 2, 0.008 7)
A, (1.25, 0.186 8, 0.0187) (2, 0.1854, 0.0185) (3, 0.2373, 0.0237) (4, 0.3626, 0.036 3) (4.75, 0.094 5, 0.009 5)
A, (1.25, 0.0919, 0.0092) (2, 0.1870, 0.0187) (3, 0.2227, 0.0223) (4, 0.3805, 0.0381) (4.75, 0.1505, 0.0151)
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Fig.7  Cloud model diagram of evaluation results based on improved
extension cloud model
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Fig.8 IPA matrix for subway service quality evaluation
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