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Abstract

The next generation high-speed train, HEMU-430X, was developed and is now being tested. However, the
existing mode choice models based on the guidelines for feasibility studies do not consider a high-speed train with
a higher speed than KTX. This limitation might result in inaccurate demand forecasting. In this research, a stated
preference survey was conducted in order to supplement the problem by considering the characteristics of
HEMU-430X. Based on the survey results, this research developed two mode choice models, including a
multinomial logit model and a nested logit model. For this purpose, the utility functions of travel time and travel
costs were estimated using a Limdep 8.0 NLOGIT 3.0 package. After comparing the two models, it was
concluded that the nested logit model is appropriate. The paper suggested a plan to implement the nested logit
model and presented a policy implication.
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Classification Contents
Period 9 May 2014 - 16 May 2014
Survey Point Capital Area : Seoul Station, Gangnam Bus Terminal, East-Seoul Bus Terminal, Jukjeon Service Area
Region Area : Daejeon Station, Dongdaegu Station, Busan Station, Jukam Service Area, Seonsan Service
Area, Manghyang Service Area
Sample Size 600 person (Service Area 280, Bus Terminal 699, KTX Station 251H)
Survey Method 1:1 Interview
Sections Seoul City Hall - Daejeon City Hall / Daegu City Hall / Busan City Hall
Modes Car, Express Bus, KTX, HEMU-430X
Table 2. Travel time & travel cost (unit: Min, Won)
Section Classification Car Express Bus KTX HEMU-430X
Seoul City Hall Travel Time 140 170 90 75-80
- Daejeon City Hall Travel Cost 26,000 17,000 25,000 26,000-30,000
Seoul City Hall Travel Time 210 280 150 120-130
- Daegu City Hall Travel Cost 35,000 28,000 43,000 44,000-58,000
Seoul City Hall Travel Time 280 340 200 150-160
- Busan City Hall Travel Cost 49,000 37,000 57,000 59,000-82,000
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Express Bus
18.5%

HEMU-430X 30.5%

Figure 2. Mode preference survey
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Table 4. Result of multinomial logit model
Variable  Coefficient Std. err

(unit: Min, Won)
T-Value Sig. Level

Qonn 182406000 053354100 34188  0.0006
s 339612000 085581200 39683  0.0001
P 072001000 021959300 32829  0.0010
Brr 005230310 000451586 -115821  0.0000
Bro -0.00019003 000001153 -164839  0.0000
‘N=1644

* Log likelihood function=-1880.590
* 1(0)=0.1748(Log-L fncn -2279.0679)
* 1(0=0.1133(Log-L fncn -2120.8836)
+ Chi-squared[2]=480.58716

* Prob[chi squared > value]=0.0000

squred > value)=0.0000 o] EAAcZ {23k
Aoz FAHIIY.

2) UIAEI=ZXI28(Nested Logit Model)

YAEl =R R gl L2E Figure 33 o] 194
o S82k, M2, e FEsta, 29 ¢ KTXe 2
Al 2&Ea2 FEEIeH, 7|2ARE HPRAR
GollA AHEek 2t} Tttt

Uz E242Y +4& A8l Figure 33} 2] 58
2h W2, AE(RAIL)Z FE38ta, X0 KTX<F A4
o n&Aate FAste] [IA TESTE Algsiict. £4

A} Table 52+ 2o] =(RAIL)S] IV Parameters”}
0.520527302.2 07} 1Ate]9] gro] & o] v|=E=
EARYA At & 5 3
HI~EE2A RS F4¢ @er Table 63} o]
8,,% ~0.04907050, 8,05 -0.00021213, ag.,,%=
3 49537000, o, 4.66261000, a, ;= 0.31407200
BAHRNCH, 8., Bpe T-Valuew 474
-6.9302, -16.0289, 42 0.0000, »*=0.1790

Table 5. Result of I1A test

Variable |V Parameters tau(li,!) sigmaill) phi(l)

B(111,1) 052052730
RAIL 0.43403309

0.11315800 4.600 0.0000
0.12059157 3.599 0.0003

Car Express Bus Rail

KTX HEMU-430X

Figure 3. Mode structure for lIA test
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Table 6. Result of nested logit model (unit: Min, Won)

Variable  Coefficient Std. err T-Value  Sig. Level

acup 349537000
apps 466261000
appy 031407200

1.11836000 3.1254 0.0018
1.37455000 3.3921 0.0007
0.32770700 0.9584 0.3379

B -0.04907050  0.00708069  -6.9302 0.0000
Bre -0.00021213  0.00001323  -16.0289 0.0000
‘N=1644

* Log likelihood function=-1871.191
* 1(0)=0.1790(Log-L fncn -2279.0679)
* L(Q=0.1177(Log-L fncn -2120.8836)
« Chi-squared=815.7544

* Problchi squared > value]=0.0000
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Table 7. Result of survey (unit: %)
Classification Car Bus KTX
Seoul- KTDB(a1) 34.95 33.36 31.69
Dajeon  puitinomial Logit 8.31 46.10 4559
Model(b1)
Nested Logit 19.88 45.83 34.29
Model(c1)
Gap (b1-a1) -26.64 12.75 13.89
(c1-a1) -15.07 1247 2.60
Seoul- KTDB(a2) 21.12 17.15 61.73
Daegu  Multinomial Logit ~ 31.83 14.90 53.26
Model(b2)
Nested Logit 31.80 21.16 47.05
Model(c2)
Gap (b2-a2) 10.71 -2.25 -8.46
(2-a2) 10.68 4,00 -14.68
Seoul- KTDB(a3) 749 15.43 77.08
Busan Multinomial Logit 12.81 26.17 61.02
Model(b3)
Nested Logit 15.54 23.19 61.27
Model(c3)

Gap (b3-a3) 533 10.74 -16.06
(3-a3) 8.06 7.76 -15.81
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