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The Travel Time Preference of Metro Passengers on Holidays in Type |
Metropolitan Metro under Time-dependent Fare

Yang Jing, Zhang Yuging, Guo Rongjie
(College of Transportation Engineering, East China Jiaotong University, Nanchang 330013, Jiangxi, China)
Abstract: [Objective] In order to explore whether time-dependent fare strategy can be introduced
into the metro operation of Type | big cities to alleviate the severe passenger flow congestion
brought by holidays, the survey data of Nanchang metro respondents is used to analyze the travel
time choice behavior of subway passengers in Type | big cities. [Method] SP survey method was
used to collect data on respondents’ travel time choice preferences under the influence of three
scheme variables: travel time change, fare and congestion level. Conditional logit model and
mixed logit model were used to estimate the variable coefficients of utility function. [Result] The
results show that the change length of travel time has a significant and negative effect on travel
time choice behavior, and the fare level has a significant and positive effect on travel time choice
behavior. The survey sample could not reflect the significant impact of congestion level on travel
time choice behavior. Compared with the change length of travel time and the congestion level,
the fare has a greater impact on the travel time choice behavior, and the respondents are more
willing to choose the pre-peak period. Compared with other age groups, the group <35 years old is
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more willing to delay departure, the group with a monthly income <5000 yuan is more willing to
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change the travel time than the group with a higher monthly income, and the respondents with a

travel time of 16-30 minutes are more willing to change the travel time than other groups.

[ Conclusion] Therefore, according to the conclusion, it is feasible to design the time fare

scientifically and reasonably to alleviate the severe congestion of metro stations on holidays in

Type | big cities.
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Fig.1 Inbound passenger flow on working days and holidays at Metro Building Station
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Tab.1 Scheme factor level design

Departure time Fare level Waiting time for boarding
60min earlier/ later 100% off Omin
40min earlier/ later 80% off 5min
20min earlier/ later 60% off 10min
Usual time Original fare 30min
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Tab.2 Solution scenario combination examples

Examples of scenarios Fare level Waiting time for boarding (min)
Choicel 20min earlier 60% off 10
— Choice2 Usual time Original fare 30
Choice3 40min later 80% off 5
Choicel 40min earlier 80% off 5
- Choice2 Usual time Original fare 30
Choice3 60min later 100% off 0
Choicel 60min earlier 100% off 0
= Choice2 Usual time Original fare 40
Choice3 20min later 60% off 10
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Fig.2 Socioeconomic and trip characteristics.
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Tab.3 Regression results of conditional Logit model

] B Standard Odds 95% confidence
Variable parameter Coefficient L . Z-value  P-value .
deviation ratio interval
B -0.054 0.015 0.947 -3.54 0.000 [-0. 083,-0.023]
ﬂiD 2,777 0.350 16.079 7.92 0.000 [2.080, 3.465]
:Biw -0.098 0.061 0.907 -1.60 0.110 [-0. 218,0.022]
Apsc  choicel -1.388 0.912 0.249 -1.52 0.128 [-3.176,0.399]
Apsc _choices -2.213 0.898 0.109 -2.46 0.014 [-3.975,-0.452]
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Tab.4 Coefficient estimation of conditional logit model after removing insignificant variables

) N Standard Odds 95% confidence
Variable parameter Coefficient o ) Z-value  P-value .
deviation ratio interval
ﬂio -0.030 0.004 0.970 -8.54  0.000 [-0.037,-0.023]
ﬂiD 2.915 0.342 18.462 8.53 0.000 [2.245,3.585]
Apsc choicet 0.021 0.211 1.020 0.10 0.922 [-0.393,0.435]
Apsc choices -0.826 0.202 0.437 -4.08  0.000 [-1.222,0.435]
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Tab.5 Coefficient estimation of combined logit model

. » Standard Odds 95% confidence
Variable parameter Coefficient o ) Z-value  P-value .
deviation ratio interval
P -0.032 0.004 -8.89  0.000*** [-0.039,-0.025]
Po 2.985 0.348 8.56 0.000*** [2.302,3.668]
_lage_1(Age <35) -0.579 0.211 -2.75  0.006*** [-0.993,-0.166]
Departure  _lincome_1(Income <5000% 0.911 0.174 5.23 0.000*** [0.569,1.253]
earlier _Itt_2 (Travel time 16-30min) 0.608 0.130 4.65 0.000%*** [0.351,0.864]
(Choicel)
Apsc choicet -0.130 0.280 1.02 0.307 [-0.296, 0.943]
_lage_1(Age <35) 0.323 0.316 1.02 0.307 [-0.296,0.943]
0.644
Departure  _lincome_1 (Income <5000 0.220 2.92 0.004*** [0.211,1.070]
later
] _ltt_2(Travel time 16-30min) 0.572 0.156 3.66 0.000%*** [0.265, 0.878]
(Choice3)
Apsc choices -2.470 .355 -6.94  0.000*** [-3.167, -1.772]

***The coefficients are the ones that are significant at the 99% confidence level.
**The coefficients are the ones that are significant at the 95% confidence level.
*The coefficients are the ones that are significant at the 90% confidence level.
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