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Abstract

This paper aims to precisely evaluate the value of transportation elements solving the
congestion problem of urban railways during peak hours. We propose a new model for
introducing an appropriate fare discount system by deriving optimal commuting alternatives
reflecting congestion levels. An SP (State Preference) survey has been conducted targeting
users of metropolitan public transportation during peak hours to choose between existing trips
and alternative trips. The survey data have been employed to estimate parameters based on
stand density criteria; and the values of travel variables are evaluated by deriving and analyzing
a homogeneity model using Binary Logit Regression (BLR). In the descriptive statistics, 88%
of respondents used map applications to choose their travel routes, and 64% responded that
they would change their travel method, applying for a fare discount. Additionally, the survey
respondents' sociodemographic characteristics and travel behaviors were analyzed in detail,
and applicable models were subdivided based on the characteristics of commuters on congested
routes, presenting them by group. Through the analysis of the survey results, the sensitivity to
travel factors was examined using the coefficients of variables, and different model outcomes
were obtained for each group. Travel characteristics are classified into Scheduled Arrival
Travel (SAT) and Unscheduled Arrival Travel (UAT). The significant differences are found,
especially in congestion, from the result of a homogeneity model. These findings suggest that
the introduction of MaaS and the provision of discounted costs suitable for the characteristics
of congested travel routes can significantly impact on the choice of travel alternatives.

Keywords: binary logit regression, mobility-as-a-service, public transit, route choice behavior,
state preference survey
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Figure 3. Metro congestion standards

Table 1. Standing density
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Standing density(ppl/m?) 2.9 5.0 7.2 9.0
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Variable Variable type Levels
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Metro (N 1 3.07
co (Normal) IVT,: In vehicle time of Alternative Route

Metro (Relaxed) 0.26
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Table 3. Homogeneity model (Binary Logit Regression)

Variable - Skl : St
Estimate Std. T-stat Estimate Std. T-stat

In vehicle time (min) —-0.0864%** 0.012 =-7.024 —-0.1022%** 0.013 -7.895
Walk time (min) -0.1088*** 0.018 -6.098 —-0.1039*** 0.014 =7.495
Discount cost(won) -0.0048%** 0.001 -6.257 -0.0040*** 0.001 -6.142
Congestion reduce -3.3856%** 0.891 -3.799 -7.5536*** 1.285 -5.880
Bus -0.6344*** 0.175 -3.635 -0.6827*** 0.191 -3.572
Metro & bus —-1.1273*** 0.179 —-6.287 —-1.2424*** 0.219 -5.684
Transfer —-0.9920%** 0.153 -6.465 —1.1484%** 0.186 -6.173
Number of observations 5,269 4,241
Degree of freedom 6 6
Log-likelihood -3,580.5 -2,847.7

significance level : ***<0.01, **<0.05, *<0.1

BRE WSS A9l SAT B3 UAT R39] A5(estimate)®] sk hHA7H ¥4 wstgol
183195 14 $9k3, ol & 59 Avte] §ATE HolErh shAgh SHE Weo] Mke-S 223.17%5 thE
B4} e A el ThE Aol 2 HofFolr). o] BAA-Ee] UATY 49 B o] 97E7} ok 212 ek

bure AR BRAES GEs) 19 07 B9 ABE 53] UAT/H o] BAlehs 0.5 A5 A7k

o, g %7
o Y 4 k8-S AR,
Table 4. Preferred travel mode

Mode Persons Rate(%)
Metro 285 63.5
Bus 129 28.7
No matter 35 7.8

2. NBIRIPEHY SYg Tt SAY 2 24

Table SellA] AF1Q1 el S48 mitsto] SA4 BH0.2 BAG AT, 10% §Ol4-204 SATeIAE 48
57 BAR 0 2 §ollslA] b7l LeRd v, ATl §ol)si] et ol Alo] SATel A §ojn
5557} ol A ak, UATel A= fofmh AAREITE, A8 950 B BAR] 790, o4kl B9 1

© QIR B9 A2 o WAL fEaly] o Ak UreRdeh 49 g
5% 4204 FAHOR fofshA LeRtom, 44lo] e AFASE SWAAS S5 o Ak ek

roRu ool E

Table 5. Homogeneity model (Gender, Income)

Variable - Sl - Wt
Estimate Std. T-stat Estimate Std. T-stat

In vehicle time (min) -0.0862%** 0.012 -6.999 -0.1076*** 0.013 -8.245
Walk time (min) -0.1033*** 0.018 -5.721 -0.1048*** 0.014 =7.535
Discount cost(won) -0.0042%** 0.001 -5.135 -0.0025*** 0.001 -3.620
Congestion reduce =2.5980%*** 0.974 -2.668 =5.5156%*** 1.333 -4.139
Bus -0.6511*** 0.175 -3.722 -0.7938*** 0.193 -4.110
Metro & bus -1.1089*** 0.180 -6.172 —-1.1103*** 0.220 -5.037
Transfer -1.1089*** 0.154 -6.548 -1.3339%** 0.190 -7.006
Gender -0.058 0.056 -0.104 0.2417*** 0.062 -3.900
Income 0.0513** 0.022 2.333 0.1095%*** 0.023 4711
Number of observations 5,269 4,241
Degree of freedom 8 8
Log-likelihood -3,5717.7 -2.830.4

significance level @ ***<0.01, **<0.05, *<0.1
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