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ABSTRACT

With the aim of promoting the use of metropolitan railways, the present research developed a
mode choice model for evaluating its competitiveness against passenger cars. A case study was
carried out with Gyeongeui and Joongang line, and the area of interest was the direct operating
railway between Ilsan and Guri station where the two lines intersect. The mode choice model was
a disaggregate behavior model which used Stated Preference (SP) survey data, and the plot of
competition was between private passenger cars and express trains.

As a result, the mode choice model was established, and this model was used to analyze
characteristics of passengers’ time value and elasticity. It was shown that reducing travel time is
more efficient than reducing travel cost when it comes to operating express trains in metropolitan
railways. Therefore, policies designed for activating the use of metropolitan railways should expand
direct operating service of individual lines and run more express trains in order to minimize
transfer and in-vehicle time.
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(Table 1) The average value of travel times and costs (Guri - llsan station)

Average time (min.)
Mode — — - Average cost (won)
Waiting time Approaching time Travel time
Passenger car 10 - 80 6,000
Express train 20 15 70 1,950

Data source: GA and KNUT(2015), <Table 4-3>, p.76.

SpEALe] A E g Aol = X ¥(choice), <% (ranking), ¥ 7Hrating) 5°] 1.2™, SPFEAF 743} AT EZ|
o wa} A3 WH-S A HETHKim and Cho, 2006). £ o= A B(choice) O & 3 TE SPERAF EA o]
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(Table 2) The level of travel time and cost for SP survey design

Passenger car Express train
Variable
Max. Standard Min. Max. Standard Min.
Travel time (min.) 120 90 60 136 105 73
Travel cost (won) 7,800 6,000 4,800 2,530 1,950 1,360

Data source: GA and KNUT(2015), <Table 4-4>, p.76.
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C : Cost of Mode 1, G Cost of Mode 2

T, : Time of Mode 1, 1, : Time of Mode 2

ol EHHAAHE AR <Table 3> 22 AEA s SAstATh 1 AEA = BVOT/}F 8400 ~
27,0004 0.2 EXEE 1, 2, 6, 91 AU LR T34, 28 AEA = BVOTZ} 8438 ~ 25,760 0.2 &
EHE 5, 6, 11, 189 AU LZ 31 3 HEA|= BVOT/} 7,800 ~ 21415922 X EHE 12, 15, 16,
179 AU, 18]a 4 HEX = BVOTY) 10,385 ~ 23,323U 02 B &= 3,10, 13, 141 AU o2
T8 AT

3. SP ZAt U 9ITFRZ 27

SPEA} Tl A9t TN FFAGA A% TN D FYA AF $83 o §AZ Stk ¥
MR e} gol FAAL 45 =HOE AY 2AT W) $87 oS4 FAUAE o= JE AT

Vol.16 No.4 (2017. 8) The Journal of The Korea Institute of Intelligent Transport Systems 57



el Holns

ZRJAAE dFate Aol & AT F2o]7] wZo|th
SPEARE ZAME S &83 /N AH A QIEIYl E SNSE ©] 83 Web AR 23ttt /WA=
AHE 20159 102 7YHE 9U7ER], Web A= 20154 109 27U FE 112 10€7HA] o] FoiFth A& &
2 <Table 5> 2§ §HA 54 9 <Table 3> FE|g SPERAF &&02 FA3AT
(Table 3) Survey sheet format of combination by scenario
. Travel time (min.) Travel cost (won) BVOT
Survey sheet Scenario ; ; .
Passenger car Express train Passenger car Express train (won/min.)
1 90 105 6,000 1,950 16,200
) 2 90 136 7,800 1,360 8,400
6 90 105 7,800 1,950 23,400
9 60 73 7,800 1,950 27,000
5 120 136 4,200 1,950 8,438
7 90 105 6,000 2,530 13,380
2 11 90 105 7,800 1,360 25,760
18 60 73 6,000 2,530 16,015
12 90 105 6,000 1,360 18,560
3 15 120 136 6,000 2,530 13,013
16 60 105 7,800 1,950 7,800
17 60 73 6,000 1,360 21,415
3 60 73 4,200 1,950 10,385
4 10 120 136 6,000 1,950 15,188
13 60 73 7,800 2,530 24,323
14 120 136 7,800 2,530 19,763
Data source: GA and KNUT(2015), <Table 4-5>, p.77.
AEA 35 Folle ATt glvka AHEAY =84 Beo] Qe ARA, & AYe AFse SEA
o] AEA %——8— BHANA Aottt =2l A Eeold SHEHAVE SPAES oldlehA] Edto] d@AJo] Hof
AR ARG WA EFHD V) SO 2 QAR A Fel,

§l_

ojel uwe} él H 6347 AEA =
FAZL AN 47 Avtel od Aeg 8}5_
SPEAN A AEAER 707 A= 3559
stka %718 th(Kim, 2001).
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(Table 4) Summary of SP survey procedure

AL 34253
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Field survey

Oct. 7 ~ 9. 2015

Survey periods

Web survey

Oct. 27 ~ Nov. 10. 2015

Survey locations

Gyeonggi-do Guri-si and Goyang-si

Survey participants

Drivers living in Guri-si and Goyang-si

Survey methods

Face-to-face interview and web survey

Number of surveys distributed

634 copies

Number of surveys used for analysis

342 copies (effective collection rate 53.9%)

Data source: GA and KNUT(2015), p.78.
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(Table 5) The result of private property analysis
Item Frequency (number) / Composition (%)
Gender Male 158 | 442
Female 195 / 55.8
20s 50 / 14.2
30s 131 / 37.1
Age 40s 88 [ 249
50s 48 [ 13.6
60 or more 36 / 10.2
Student 8/23
Professional/Office/Executive 121 / 344
Salesman/Service 206 / 19.8
Occupation Production/Driver 22 /62
Self-Employment 271176
Housewife 64 |/ 18.1
Etc. 41 / 11.6
Less than 1,000,000 78 | 22.1
Monthly income 1,000,000~3,000,000 199 / 56.4
(won) 3,000,000~5,000,000 41/ 116
More than 5,000,000 35 /99
Commute to Work 155 / 439
Commute to School 8/23
Leisure 83 /235
Travel purpose
Shopping 26/ 74
Errands 73 | 20.6
Etc. 8/23
Used 202 / 573
Whether urban highway is used
Unused 151 | 42.7
Data source: GA and KNUT(2015), p.79~81.
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BC; + By ()

U, : Utility Value of Mode,
G+ (Cost of Mode,

1, : Time of Mode;

2ARYL TP £4, WETFHY Al F OYSd SAES B85 ZEANFOEZN A
GAE P E Z HEE ¢ AT B AFolA A 2ARYP L S8 g3 EA o] AABAE 74
St o] &EZ 3l 2§ (binomial logit model) 2.2 ThS-3} ZTHSmall and Verholf, 2007).

exp (V)
P,=— 3
Y exp (V)

P, : The choice probability for alternative i

Vin ¢ The utility function for alternatives

n
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(Table 6) The result of model for mode choice behavior

Estimates t-value Standard error
Travel cost (won) -0.0001614 -3.0 0.0000532
Variable - -
Travel time (min.) -0.03907 -6.5 0.00605
Constant -0.9402 -4.3 0.218
p2 0.1617

Data source: GA and KNUT(2015), <Table 4-13>, p.83.

=E9 53n g3 SPA gevele] AtE AL FYAZTIA(VOT : Value of Time) 2%
718 & Aok FAATIAE 14,524/ A7k ). o] Fh2 58A o] 8T Wyl ATt tid &89
Hgrold, =/ A e dujeld g zAbe] AR = 20159 7|E FEE 83 HFAIIA 15253
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& golgtd Fao] HEEH (o) (o] Hske [/ B8 HEE) = (AQ/Q)/(AP/P) 2 AXE
CHFrankena and Rho, 1992). =20 AIZFEEXA = npzirlA| 7ldoe|th
B e AHeEgT pARggos TReC AMRT AP AY ZEFT AH2 W
b3 SR fao) mAE 9L sfotshz o R WHe] wARLY L AP WEFT Auls
7 ABAG ST GE DELR ool SAT JUE SfpOIE A0 2o, 472 5
=9 I} s8] AREH Y wAEHA L <Table 7> 2t} &FHA S =F2 <Table 3>9| F
ﬁﬂﬂl%ﬂr YAl A7t ST e FE(AP/PAT/T)E WE werdd Fa3e] Wie(AQ/Q)
2 Axkdn
(Table 7) The result of elasticity analysis
Express train Passenger car
Express train -0.0868 02192
Travel cost
Passenger car 0.2913 -0.7358
Express train -1.1398 2.8788
Travel time
Passenger car 0.9249 -2.3361

Data source: GA and KNUT(2015), <Table 4-14>, p.84.

<Table 7>ZHE, 3902 FPIAte AAeEH2 FPuE -0.0868, THAIZE - 1.13980|t}. o= &
PAIZEo] 1% A et FFFae 113% S/ WH, Bnlgo] 1% 44T A= 5d5a0t
0.08% S7tdthe owlo|th. o2 RE F3gat o]8AE AU EET TP B NZsA W3S
Ao F dett metx TP GFo| FAn g AURT FAHHE o] &2 o E TS vH A
2 M o] A= APATFe} A2 YA FTHLee and Lee, 2009; Yun et al., 2011).
&t AFEEY JA FPEAe} A R Sy SRT= 5?53*]7?01] thate] o WAl kg

o
s 202 Uehdth FAATe] 1% 37150 S5 a0t 233% AAT HOE o R olge] Azt
WAE S8 o84 B4 AU u, B Mol FYLAE A% VT A TN ©BHE 7}
A & glone +84 olgAE AU ABAI=E TAA HHo] B & 9] YU

Fo Ao FYAZ Mol UF 587 o189 S Ws RATYYoR vofAn. BeAL 5
VNS 19 BAAAE AT 587 0185071 287% Fadhe A0 Yeiith LEST o] BeH
of a9 24 wAREe A g AXM, BATEHo] 0] AT F Sv] HF FPFaE A
2 %9 %oleh @ (Frankena and Rho, 1992). O] 25 H FAAT $EA1= FaYAzke] the nekae] vl$
Ao UEER 587 o848 FAAAE FE] AL oA FADA LA FE FAAL @
Zol 228 3ol YFA

Vol.16 No.4 (2017. 8) The Journal of The Korea Institute of Intelligent Transport Systems 61



.
&

12

LS

o
ol

I

SA Y woted Ny

ol gt F4+o] w7 F3n| Lol WA A 0 2 RE 1eto] 7153t} <Table 7>A FH A A<
E3n] 2o ti3 58X o]0 wAEEAL 021922 EPAIEe] watekE A gl 2.87889] 1/100 =
XA 2oty o] 2RE F83F o] §AE FYHAE RS A7)V HaAE gHEA ) &3 F
FoAde TIPS Fr1F o7 FoFe AR VMg aRHY Ao E Fridnh

gHH, <Table 7>l AAIZE &FE3 FF] AR die Brhe 71849 FYEA 220l iz A3
A7} 9o AAH HlwEl7]= o] H ok MLTM and KRRI(2009)91 4 B & Ao #A3 g7l(ZW 1, = 7)
ATFAEE T S FastH, A5k v EuEgdL -02 ~ 08 Aoldll, 29 HIEEHHEPL -02 ~
04 Atolol] £x3}a lo] B AF AF FARRE FEolnk dlF AFolA At E AL AAEA Ut

i)
ot

B ATE 57 390U BYRE BHE FUHYRIL LAY TG wHE FEAS £
SHe Ao (SR FPUSA~ BRI, AR T A 71e A2 LRt FYARR 2}
Qo) FRAERY Yes PR ARE ol 88 AW RYRALYoIT BF DEST AATEE
SEAeh FRARNZ Sol 583 ol g4V BAHAZ SRS e 54 FHRLA Sk

AT Ak, 4 FHAYRF] YT FEOE FHHUT. FYNEA FYAL e} BE S0
258 Ueh) Zgo Wt YA o, Yo 4YEe Yehle $EHE d45E Susidd. =
@ B SR o steblets 298 BRI RE 2P0 @Y A4 dFHU0

FAAe) AABAYe FAAL 19 daol vt FYFLIE 1139 5K W, SR 19 7
4% v vhth B0t 008% E74sel BAuGuTH FAALe) B WL WSS ol 2HE 5
YA Bo] Faulg AZuT ol§500) H 2 YT vA RO dyRTh FeaUe] BN
g 584 Fo0 TABYRL BH) FAANNL 1% FLAAL W 584 £} 287% Badhs A
O UEhgth o] 2o BAATE BARYAN FYIAE 94 29T AP 5P § pauTE 5
AZE g S T Zlo] B% ARAAL BolET o] @ SWeA A 7ro] HAL drfel
0 FAARE LAste] AT AUALE FelFE EAH FAo] avHT

9o

1 .
2roz Sygel veh 2AtdS
wessen. o, SEAY F
3 S g U3 Bart glow, 2y
Mgl S YeH Bash HFREAZ & $ 397 B840l Fv8 + 9
ThLee et al, 2013). ¥4 Aol thepe Fejo] maATeh A% AL S

£ 201530 A7) 87k Fasa FFRESE BEWSAe) YT Aolin FUH 22
Yol T S5 Walsh AL ATE Ed2 AgsggUt F71E018) Ao A=Y

62 PTSYIY=2N| THl163, M42(20174 8K)



REFERENCES

Bae C. B., Jeong B. D., Hwang Y. G. and Kim H.(2011), “A Study on Mixed RP/SP Models of Demand
Forecasting for Rail Rapid Transit,” Journal of Korean Society of Civil Engineers, vol. 31, no.
5D, pp.671-677.

Byeon J. H. and Jang G. T.(2014), “User Convenience Analysis of Urban Railway Using Survey,”
Proc. Conference of the Korean Society for Railway, Jeju, pp.840-843.

Frankena M. W. and Rho J. H.(1992), Transportation Economics: Theory and Application, Nanam
Press, pp.36-39.

GA and KNUT(2015), A Study of the Passenger Demand Change and Improvement Plan on Express
Train Service of Gyeongeui - Joongang Connected Line, Gyeonggido Assembly and Graduate
School of Transportation at Korea National University of Transportation, pp.76-84.

KDI(2008), Standard Guidelines of Preliminary Feasibility Studies on Road and Railway Construction
Projects, Korea Development Institute, p.334.

Kim D. N., Choi A. R., Hwang J. M. and Kim D. K.(2013), “A Mode Choice Model with Market
Segmentation of Beneficiary Group of New Transit Facility,” Journal of The Korean Society of
Civil Engineers, vol. 33, no. 2, pp.667-677.

Kim H. B.(2012), “A Study of Mode Choice Analysis of Blind Spot Areas for Public Transportation
in Four Metropolitan,” Journal of The Korean Society of Civil Engineers, vol. 32, no. 6D, pp.565-559.

Kim K. S. and Cho H. ]J.(2006), SP Survey design and analysis methodology, Bosunggak, Korea,
pp.25-37, 77-99.

Kim K. S.(2001), Stated Preference Design and Analysis, The Korean Transport Institute, Policy
Research, pp.25-31.

Lee B. J., Choi J. K. and Namgung M.(2000), “Linear Structural Relations Model of Mode Choice
Behavior using Stated Preference Data,” Journal of The Korean Society of Civil Engineers, vol.
20, no. 2D, pp.129-137.

Lee H. S. and Lee H. Y.(2009), “Differential Changes in Commuter’s Mode Choice after the
Integrated Public Transit System in Seoul Metropolitan City,” Journal of The Korean
Geographical Society, vol. 44, no. 3, pp.323-338.

Lee S. H,, Kim J. S., Kim M. S. and Woo Y. H.(2013), “A Study on User’s Travel Behavior of Transit
Transfer”, The Journal of the Korea Institute of Intelligent Transport Systems, vol. 12, no. 1, pp.147-157.

MLTM and KRRI(2009), A Study on the Application of the Integrated Transfer Discount for the Private
Railway, Ministry of Land, Transport and Maritime Affairs and Korea Railroad Research Institute, p.78.

Small K. A. and Verholf E. T.(2007), The Economics of Urban Transportation, Routledge Press. p.36-40.

Sung S. L., Ha T. J. and Lee S. H.(2002), “A Model for Mode Choice Behavior and Mode Transfer
by SP Data,” Proc. Conference of The Korean Society of Civil Engineers, Busan, pp.24-27.

Yu J. W., Shin S. K. and Choi J. Y.(2011), “An approach to capture travelers’ choice behaviour in
response to unexperienced transportation modes,” Proc. Conference of the Korean Society for
Railway, Jeju, pp.1730-1731.

Yun D. S. and Park H. C.(2010), “A Study on Change of Travel Patterns According to Public
Transportation Reform,” Journal of Korean Society of Transportation, vol. 28, no. 1, pp.51-61.

Yun D. S., Park J. H. and Yoo H. M.(2011), “Impact of Urban Rail Transit Expansion in a
Metropolitan Area on the Modal Shift of Residents of Satellite city,” Journal of Transport
Research, vol. 18, no. 4, pp.37-42.

Vol.16 No.4 (2017. 8) The Journal of The Korea Institute of Intelligent Transport Systems 63



