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Abstract

Feeder modes on First and Last Mile recently have been getting attention. To carry out
relevant policies, it is necessary to understand the choice behavior about feeder modes on first
and last mile. Therefore we analyzed traveler’s mode choice behavior about electric scooter,
autonomous bus, sharing bicycle and walking which can be introduced on First and Last Mile.
On the mode choice behavior, the qualitative factors have influence as well as the quantitative
factors. Therefore, this study quantified the qualitative factors which were implied “feeling
danger” related to bicycle and electric scooter, and “concerning health” related to walking. The
values of qualitative factor were estimated by using a binary logit model with socio-economic
attributes and personal preference as independent variables, and the mode choice models were
calibrated in the form of a multinomial logit model with traveler’s socio-economic attributes,
mode service attributes, and qualitative factor as independent variables. The influence of the
qualitative factors on traveler’s choice behavior was interpreted as unit of travel time. And the
calibration analysis of transportation mode choice behavior at very short distances showed that
the model is statistically significant. The calibrated model explained that the people in age 20s
preferred to electric scooters comparing with other age groups and that houseperson tended to
avoid walking. The passengers tended to feel danger to electric scooter more than bicycle. The
effect of “feeling danger” and “concerning health” on the mode choice behavior in time unit,
their effect was found as same as between 3.17 and 5.06 minutes. When considering that it is a
very short-distance moving, the results showed that the qualitative factors of “feeling danger”
and “concerning health” affect greatly on the traveler’s mode choice behavior. The study
contributed to quantifying the qualitative factors for traveler’s mode choice behavior at very
short distances. This made it possible to express the influence of qualitative factors numerically.

Keywords: binary logit model, feeder mode choice, first and last mile, multinomial logit model,
qualitative factor
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Table 1. Standard travel time and cost by mode

Mode Travel cost (won) IVIT (min) OVTT (min) Total travel time (min)
Autonomous bus 1,000 6 5 11
Electric scooter 1,500 8 3 11
Sharing bicycle 500 8 3 11
Walk = = 30 30

1) IVTT: In-vehicle travel time
2) OVTT: Out-vehicle travel time

2. 712212 24
ZAE ST FERL O] Z8) 5% AT Table 29} o0 719l &4
B57F55.5%% oA & T Bty A5 FEAREC] 7R Bkt Al
Tt Sz 25.1%01ek. ol A S5 AHestel A4 20E ARt st

oo ki M

32 N of
_—V.L 4z ox mx

Table 2. Samples collected by stratified sampling method

Age
Cllass 20-29 30-39 40-49 50-59 60-65 Uizl
Can drive a car 22 55 41 23 10 151
Cannot drive a car 20 48 36 19 9 132
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Table 3. Statistics of socio-economic attributes

Socio—economic attributes Class Count (%)

Sex Man 126 (55.5)
Woman 157 (44.5)

Monthly household income Low income (under 3 million won) 20 (7.1)
Middle income (3-5 million won) 197 (69.6)

High income (over 5 million won) 66 (23.3)

Age Age 1 (20-29) 42 (14.8)
Age 2 (30-59) 222 (78.5)

Age 3 (60-65) 19 (6.7)

Occupancy Job 1 (houseperson) 71 (25.1)
Job 2 (worker) 192 (67.9)

Job 3 (student) 14 (4.9)

Job 4 (unemployed, freelancer) 6 (2.1)
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3 SR 71 21, 6%§ Ve xﬂ,giu}, i
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Table 4. Statistics of travel preference attributes

Preference attributes Class Count (%)

The best thing when choice the transport mode Cheep travel cost 61 (21.6)
Fast travel time 102 (36.0)

Cozy 120 (42.4)

The fast bi-wheeled modes are scary Scary 198 (70.0)
Not scary 85 (30.0)

Walking for health although traveler could choice other transport mode Yes 110 (38.9)
No 173 (61.1)
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3) QFDH: Qualitative factor about danger and health

Table 5. Specification of mode choice models
1) TMSA: Transportation mode service attributes
2) TSEA: Traveler’s socio—economic attributes
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Table 6. The result of binary logit model for qualitative factor (the fast bi-wheeled mode is scary)

Explanatory variable Coefficient Standard error T-ratio P-value
Constant 1.178 0.216 5.458 0.000
Sex (man: 1, woman: 0) -1.239 0.279 -4.440 0.000
Cozy (cozy: 1, not cozy: 0) 0.716 0.286 2.502 0.012

Rho-squared 0.180
LL(0) -196.160
LL(B) -160.794
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Choice Behavior Analysis for Feeder Modes on First and Last Mile with Qualitative Factors
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Table 7. The result of binary logit model for qualitative factor (walking for health although traveler could use other travel modes)

Explanatory variable Coefficient Standard error T-ratio P-value
Constant 0.793 0.341 2.328 0.020
Age 2 dummy (30-59) -0.589 0.303 -3.561 0.052
Can drive a car (yes: 1, no: 0) -0.903 0.254 -1.942 0.000
Income2 dummy (3-5 million won) -0.479 0.273 -1.757 0.079
Rho-squared 0.089
LL(0) -196.160
LL(B) -178.738
2. SEHUHDY HLh
B A7 4] A2 ESDAE ARE, B0, ALF A, ER)o] o] 45h e el R e B4}
7122 Model 12 A#2] 22191 A F3u]-82H= fi%?}#oﬂ A WEFEAE 2ol

Vave = Bave+ Beost Cave + Bimer Lave
Vs = Beost Crs T Brimes Ts
Vg = Bsp T Beost Csp T Biimer Tsp

VI/I"Esz = ﬁ Walk + ﬁ time2 T Walk
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Table 8. The result of mode choice model (Model 1)

Explanatory variable Coefficient Standard error T-ratio P-value
Constant B -14.292 1.861 -7.679 0.000
Byve -2.796 1.630 -1.716 0.086
B -13.690 2.874 -4.763 0.000
Travel time Brimes -0.558 0.037 -15.110 0.000
Biimen -0.882 0.145 -6.093 0.000
Travel cost Beost -0.016 0.002 -8.413 0.000
LL(0) -1,376.590
LL(B) -443.703
Rho-squared 0.678
Adjusted Rho—squared 0.677

& AF= dutdom 1-2km F=o] 292 HT wEst A TR AR E AESt F
A= 4eh 2
WESTH| g5t A7 2 ARSI 1A} 5t BB E B3 o] g 832 o] 85t B

° AbEsHE 42 Equation 63} 2t E9 A=

1
O“Hl%# SPAIZE 1H] AT WA S TS Bl wste] AR RS = R
Q313 YA He] G-837=E ]85t HAA Qe thigh AL 7HA]E FHAIEO R BHtete] oA |
5 =Rlstgl o 4412 Equation 72 2tk

_AVIIATS _ Bur

_ ] (6)
m A W;l/Aan /6777,CV

AVTIAQT
VOQm _ ij Qlj _ /GmQ (7)
) A I/LT/A TLT BmT

A71A, vor, + AEFT me] AIZ7HA]
VoQ, Wt mellA 44 H8]1e] 744
OISt stal 2, # 392 A 13, 20211 22 23



Article Choice Behavior Analysis for Feeder Modes on First and Last Mile with Qualitative Factors

A Model 19] 883 A= 3L o]-8-oto] A AT 29] A7E7E2]= 3,308 Y/ Ao, A5 7]
HE O A7 = 20939/ 41702 5] et 712721 Korea Transport Database(2019) o] A= FAR-A
Aol AIZZFAE 10,998/ A7 2 A AIsEAL Qlek, T B2 2 Aol A T4t AT A0 AZH7HA] = 7]
FZATH O 1/3 A £F0 7 AL 1B R ZuA oA EdiA)7to] HI4w Adof n|x]= gk
2 18A 27 grbs & Ak +4 Z2aetar o

71255 Model 1-& & T IA]717] 910l S22 71144 2 Alst & 44 89S AYuiasz 571
sttt 4 7|2 o] FaPAEe] el A9 2713 Model 28 E4519 2™ §-8-8<+= Equation 87} 7t}

Vave = Bave+ Beost Cave + Bimer Lave

VES: ﬁcost CES+ ﬁtime? TES+5agelAge 1 ( )
8

Vg = Bsp T Beost Csn T Biime2 Ten

Vivare = Bt T Bime T T B jora Job 1

oA7|A, v, : BEST me] T8 7
C, © WEST mo] FAHE(S)
T, : BE5T mo] FRAHE)

m [e)

Age1 : Ao 202941217 oJE(20-294=1, 1 91=0)

b1 A|Qde] T Q7] ofB(FE=1, 11 9]=0)

AVB.ES, 5B, W 27} AT 2, A 2HE, T4AA, ER BESHS e A4

7h g0 oz £ A ugtonz Rt g 498 71 SYAE R ERE Heshd g PehE 4y
S1L 9ltk. o] BAL TYSHAG A ST A B 1) ot RS F50] SYYefS At gk o)

=
o] 755t Adjusted Rho—squared o] 0.682% Model 1Rt 27 =7 &% o] BA14 A 2lo] 4= A
o= & 71 Ak 7122 Model 10 571491 A H4E A1 Model 271 SAoH4 0 =2 ofn]

A=A AZSH] Y3l Log-likelihood ratio testE 4~ 5ked Bttt Log-likelihood ratio %k¢! Chi-squared
x?) & At Axbe 15400\t 2@ 0] Z{Er} 3018 AF|5E 95%1A x* YAIZES 7.810]1ct. AlktE

—~

24

Journal of Korean Society of Transportation Vol.39 No.1 February 2021



KIM, Jihye - KIM, Ikki - YOO, Hansol Article

Log-likelihood ratio gto] iAlghirt 282 AF/HI(1 R ge] A EASAOR 71218 4= 9lo] Model
27} Model 126} $A5 0.2 §olalA $4steka wekg 57t Qlet

Table 9. The result of mode choice models (Model 2, Model 3)

Model Model 2 Model 3
Explanatory variable  Coefficient S T-ratio  P-value |Coefficient Sizndlad T-ratio  P-value
error error
Constant
Bsp -14.292 1.869 =7.649 0.000 -15.356 2.118 =7.250 0.000
Bavp -2.584 1.623 -1.593 0.111 -4.453 1.865 -2.387 0.017
B v -13.155 2914 -4.515 0.000 -16.597 3.206 =5.1717 0.000
Travel mode attributes
Biimes -0.566 0.038 -15.018 0.000 -0.570 0.038 -14.971 0.000
Blismen -0.895 0.145 -6.192 0.000 -0.925 0.147 -6.306 0.000
Beost -0.016 0.002 -8.521 0.000 -0.016 0.002 -8.558 0.000
Socio—economic attributes
Bager 1.283 0.359 3.576 0.000 1.290 0.361 3.574 0.000
Bjom -0.886 0.450 -1.968 0.049 -0.809 0.452 -1.791 0.073
Qualitative factor
Bheaith 2.318 1.688 1.374 0.170
Buangert -2.882 1.318 -2.186 0.029
Biangera -1.808 0.863 -2.095 0.036
LL(0) -1,376.590 -1,376.590
LL(B) -436.005 -426.173
Rho-squared 0.683 0.690
Adjusted Rho—squared 0.682 0.689
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