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Abstract

Personal Rapid Transit(PRT) has emerged as a promising transportation mode for transit-oriented sustainable
communities. In this study, an alternative design of questionnaire survey is proposed in order to capture traveler's
perception of an unexperienced transportation mode. This study aims at predicting the mode choice diversion
behavior of potential PRT users who do not have experience of using it previously, considering their
willingness-to-pay. The proposed model was applied to predict an aggregate forecast of PRT patronage for the city
of Songdo where PRT is considered to be constructed. For validation of the proposed model, the price elasticity
of PRT demand was analyzed, compared with existing models. The analysis results suggest that the proposed
design of questionnaire survey is able to capture respondents’ attitude and perception to unexperienced
transportation mode in an effective manner. Also, they show that the proposed diversion rate model is more

realistic than existing models in explaining the effects of users’ willingness-to-pay for predicting PRT patronage.
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Table 1. Comparison of systems

System | PRT HRT | LRT [ BRT
Operation| off-line line-haul system

method station 4

Station | 500 500m | 1,000m | 800m | 500m
spacing
chsg:éed 40-45km/h |25-35km/h|25-35km/h|20-30km/h

on-demand
headway | (minimum more 2 min
3sec)

Figure 1. PRT of heathrow-airport
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Table 2. Survey questions Table 3. Survey rsults
Category Elements Attributes Frequenc| Relative
Respondent Gender, Age, Occupation, Income, y Frequency
Characteristics Car ownership Gender Mali 128 44.76%
Trip purpose, Origin/Destination, ende Female 158 55.24%
Trip Characteristics| Travel mode, Travel time, Travel 20-30 124 43.36%
cost 30-40 123 43.01%
PRT Statement PRT use, Optimum fare of PRT, Age 40-50 23 8.04%
Preference WTP of PRT fare 50-60 10 3.50%
60- 6 2.10%
skt Car Yes 118 41.26%
oluld o @ M Eowizls} ARG A ek H et o Ownership NO. 168 58.74%
7} Qe A% Swte] oF mi Welv} waye 71eA ffgrvlzrifjglz 174 | 60.84%
o) %t} 54 ol 89l ol gus FAG et S e | O ok conomically | | a0 10y
. . 0
ARAR S B Sl 43 AR S active people
Amel AlA Sue 5 of @t} o]ol] B ol 7oA] Trip Business 196 68.54%
L = T3 . T Purpose Non-business 90 31.74%
= 559 ¢ g 5‘4"44 Wl e s & 4 e 3 -100 69 24.13%
=3 7 o Hasls 98 AYusEd uidt ek Income 200-300 94 32.87%
& =30] 2+S A|A|Eka oo tidk Sk HelL 2 (million 300-400 48 16.78%
e iy ] L}: °l°l <l se T KRW) 400-500 Bl | 11.83%
Ao =N Tgo] £5 B ST WAl 500- 24 3.39%
fractional factorial& 283 &}, -15 113 39.51%
ok wESTh AA A7/ EH 83 Soix Travel Time 15-30 124 43.36%
I Bnd/eaEl 8ot suxt (min) 30-45 39 13.64%
7} A (perception) sk S AL/ &1 8- Alololl 2} 45 10 350%
o7} utAlelth, whehd B AR A7 A AT RAS Auto 60 20.98%
Wasto] @) o) g3t eiEl tial SeAE A Mode o L.
. 0
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Figure 3. Willingness-to-pay by Income
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Table 4. Model estimation results for WTP
variables | coefficient standard t-ratio | p-value
error
constant 888.18 147.74 8.01 0.00
Age 40.75 6.25 6.52 0.00
INC 0.79 0.38 2.06 0.04
occC 248.56 85.71 2.90 0.01
GEN 29.51 15.38 1.95 0.04
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Table 7. Characteristics of Songdo

Location Incheon Yeonsu-gu Songdo-dong
Size 53.3 kms
Planning Population 255,879
Current Population 41.495

(2011yr)

variables coefficient | t-value | p-value | EXP(B)

constant 16.88 1.052 0.19 -
TCD -0.015 2.568 0.01 0.985
TTD -0.871 4.252 0.00 0.419
INC -0.016 1.886 0.02 0.984
TP -3.054 3.563 0.00 0.001
CM -2.453 1.453 0.04 0.086

R2=0.798 adj Re=0.756

Table 6. Classification table

Predicted
Category PRT use=N | PRT use=Y Percentage
Correct
PRT use=N 99 23 80.49
PRT use=Y 24 140 85.89
total 83.57
40

Figure 5. PRT route map of Songdo
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Table 8. Criteria of classification
Classification Criteria

Elements
less than 200
between 200 and 400
more than 400
Business
Non-business
Passenger car
Public Transportation

Income
(million KRW)

Trip Purpose

Current mode

Table 9. Estimation results of PRT diversion rate for
level of PRT fare

Diversion Rate
PRT Hare General model Modified model
500 36.05% 36.05%
600 33.57% 33.10%
700 31.59% 30.24%
800 29.68% 28.03%
900 27.83% 25.81%
1,000 26.05% 23.73%
1,100 24.34% 21.68%
1,200 22.70% 19.67%
1,300 21.13% 17.80%
1,400 19.62% 15.89%
1,500 18.18% 14.12%
1,600 16.81% 12.35%
1,700 15.51% 10.69%
1,800 14.28% 9.12%
1,900 13.11% 7.60%
2,000 12.01% 6.17%
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Figure 6. Comparison between general model and modified
model
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