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A Study on the Factors Affecting the Demand Variability of
High Speed Railway Users: Focused on Gyeongbu Express Line

7182} Kim Yongrae®

Abstract

This study analyzed the influence of major factors on KTX and SRT high-speed railway users, focusing on Gyeongbu
high-speed line. First, the results of analyzing the long-term balance relationship through the VECM model showed
that the common point is that when the seat supply, gross domestic product and household disposable income in-
crease, the number of high-speed railway users increases, and when the weighted average oil price rises, the number
of high-speed railway users decreases. However, the difference was that when seat supply and gross domestic product
increased by 1%, the number of SRT users increased larger than that of KTX users. Second, the impact response
function and the prediction error dispersion analysis result showed that KTX users were affected by about 35%
of seat supply, gross domestic product and disposable income per household while SRT users were affected by about
12.1%, which is relatively low compared to KTX users. In the meantime, this study suggests that KTX needs
various marketing strategies such as additional discounts and improvement of mileage accumulation methods to
overcome the difference of fare rates which is 10% higher than SRT in order to secure fixed demand for high-speed

railway users.
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Table 1_High Speed Railway Operation Status
(based data: 2019.12.31,)

Category Weekday Weekend
KTX 80 92
ber of
Nmber o SRT 80 80
operatlon
Total 160 172
KTX 71,049 84,187
Seat supply SRT 32,800 43,460
Toral 103,849 127,647

Source: Re-written based on Internal data of Korail and SR.
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Table 2 _High Speed Rail Fare Comparison

(unit: won)

Category Economic class First class
KTX 59,800 83,700
Pusan -Seoul
SRT 52,600 76,300
(Suseo)
Difference 7,200(12%) 7,400(8.8%)
KTX 53,500 74,900
lsan -
Ulsan - Seoul e 46,800 67,900
(Suseo)
Difference 6,700(12.5%) 7,000(9.4%)

Source: Re-written based on Internal data of Korail and SR.
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Table 3 _Descriptive Statistics®

Variable Ktx User Ktx Seat supply Srt User SRT Seat supply GDP PIN** Price***
Mean 14.08 15.38 13.40 14.40 11.92 15.16 7.23
Median 14.08 15.39 13.41 14.40 11.92 15.17 7.23

Maximum 14.19 15.43 13.50 14.46 11.94 15.18 7.34

Minimum 13.97 15.24 13.24 14.33 11.90 15.10 7.14

Std. Dev. 0.056 0.038 0.063 0.030 0.009 0.025 0.051

Note: * Descriptive Statistics of Log Transform Variables, ** Disposable Income per Household, *** Weighted Average Oil Price.
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Table 4 _Results of Unit Root Tests
S Constant Constant & Linear Trend
Level Difference Level Difference
Kextp —6.0949 —10.8621 —7.1581 —10.7091
Kexseb —6.3574 | —14.2605 —6.8496 —14.4311
Srttp —3.5151%* —9.9223 —4.7065 —9.7659
Sreseb —8.8771 —9.4636 —9.5757 —9.3065
Mgdp —3.7665 —8.9247 —4.0716* —8.7950
Mpin | —0.9271%* | —4.6391 —5.9249 —4.6347
Mprice | —3.0765% | —4.4625 —3.6302* —4.3872

Note:*, ** exists in the unit root at 1% or 5% of each significance level.

8o



o)
:{o

PN rPN rlr

4l
514

e or
l

&

fu)

i

O 19 = 5% 5
Aoz Uehdeh, thebd 4
ol et 14 Asigon] 1 2, dshel

o A AAIE=

ol B9lto] ZAjst
gl 1ol

stolslolct. oA

Bl Tglto] EAjge] et 2

T
BE sllsl] FAe] EAsiy
A8 4 9L

SHH <Table 5>+ Q35K FAE HA(Johansen
Test 22|t 2YA 2k lagy= oFAlo1AAkaike: AIC)
dH 7o 2= Aty on ArIARl HF A

7FKTX o874 =& 271

ogel

Ly = o] SRT o]

o 1T

87 B9 1749 BAo]

webd ) 24 B FAHol
o= RAo] Fssiet

o]
AR

Ao e ekt

Af5te] VECM 2

2. HIEX}+YRH(VECM) £

<Table 6>} <Table 7>2 KTX®} SRT o874 tf

gt VECM 57 Aol HHAR= AIC 7|
25 AASITE <Table 6> 3PS QA14%

Table 5_ Results of Cointegration Tests
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Category Eigenvalue Trace Statistic 5 Percent Critical Value Prob Hypothesized NO. of CE(s)
0.6055 85.7838 69.8189 0.002 None*
0.5538 55.0902 47.8561 0.009 At most 1*
KTX 0.5125 28.4589 29.7971 0.071 At most 2
0.0982 4.7497 15.4947 0.835 At most 3
0.0397 1.3382 3.84176 0.2474 At most 4
0.8326 92.1198 69.8189 0.000 None*
0.3569 33.2093 47.8561 0.545 At most 1
SRT 0.2493 18.6383 29.7971 0.519 At most 2
0.2272 9.17469 15.4947 0.349 At most 3
0.0201 0.67158 3.84176 0.413 At most 4
Note: * Null hypothesis is rejected at 5% significance level.
Table 6 _Results of KTX VECM Tests
Category ALKTXTPt ALKTXSEBt AILMGDP: ALMOPRICEt ALMPINt
ECTt—1 —0.921 (—3.218) —0.163 (—0.701) 0.104 (1.575) —0.174 (—1.163) 0.447 (4.716)
ALKTXTPc—1 —0.290 (—1.079) 0.053 (0.242) —0.053 (—0.849) 0.026 (0.182) —0.289 (—3.247)
ALKTXTPc—2 —0.380 (—2.319) 0.066 (0.497) —0.028 (—0.751) —0.033 (—0.384) —0.161 (—2.959)
/ALKTXSEBt—1 —0.343 (—1.313) —0.947 (—4.460) 0.034 (0.561) 0.039 (0.289) 0.073 (0.847)
/ALKTXSEBt—2 0.415 (1.863) —0.474 (—2.624) 0.035 (0.677) 0.137 (1.174) 0.165 (2.237)
/ALMGDPt—1 0.778 (0.682) 0.381 (0.412) —0.665 (—2.539) —0.788 (—1.325) —0.411 (—1.088)
/ALMGDPt—2 —0.354 (—0.307) 0.723 (0.773) —0.275 (—1.036) —0.516 (—0.857) —0.448 (—1.172)

/ALMOPRICEt—1

—0.467 (—1.299)

—0.225 (=0.772)

—0.063 (—0.761)

0.848 (4.519)

0.025 (0.211)

/ALMOPRICEt—2

1.028 (2.867)

0.373 (1.284)

0.028 (0.345)

—0.482 (—2.578)

—0.104 (—0.873)
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Table 6 _Results of KTX VECM Tests (continued)

Category ALKTXTPt ALKTXSEBt AILMGDPt ALMOPRICEt AILMPINt
/ALMPINt—1 —0.728 (—1.369) —1.166 (—2.705) 0.198 (1.619) 0.316 (1.138) 0.392 (2.223)
/A\LMPINt—2 —1.668 (—3.183) —0.061 (—0.141) 0.107 (0.885) —0.082 (—0.301) 0.151 (0.866)

C 0.007 (0.892) 0.003 (0.485) 0.002 (0.699) 0.002 (0.551) 0.001 (0.585)
Error correction ECTt—1 = LKTXTP — 0.398*KTXSEB — 0.179LMGDP + 0.177LMOPRICE — 1.125*LMPIN + 9.96
term (—1.406) (—0.200) (1.247) (—4.168)
Adj. R—squared 0.748 0519 0.155 0385 0554
Note: () represents t value and C is a constant.
Table 7 _Results of SRT VECM Tests

Category AILSRTTPt AISRTSEBt ALMGDPt ALMOPRICEt AILMPINt

ECTt—1 —0.325 (—1.468) 0.016 (0.133) 0.134 (4.415) 0.072 (0.716) 0.374 (7.969)
ALSRTTPt—1 —0.421 (—1.379) —0.061 (—0.363) —0.081 (—1.944) —0.148 (—1.001) —0.251 (—3.881)
ALSRTTPt—2 —0.248 (—1.049) —0.043 (—0.328) 0.005 (0.139) —0.036 (—0.336) —0.156 (—3.112)
/\LSRTSEBt—1 —0.959 (=1.751) —1.057 (—3.499) 0.273 (3.653) 0.389 (1.555) 0.561 (4.832)
/A\LSRTSEBt—2 —0.307 (—0.841) —0.585 (—2.909) 0.095 (1.905) 0.218 (1.313) 0.327 (4.224)
ALMGDPe—1 —1.478 (—0.867) 0.203 (0.216) —0.021 (—=0.093) 0.124 (0.159) 1.177 (3.255)
ALMGDPt—2 —0.019(—0.014) 0.116 (0.153) 0.075 (0.401) —0.148 (—0.237) 0.564 (1.942)

/ALMOPRICEt—1

—0.705 (—1.781)

—0.172 (—0.789)

—0.029 (—0.538)

0.859 (4.757)

0.012 (0.141)

/ALMOPRICEt—2

0.935 (2.305)

0.102 (0.454)

—0.004 (—0.063)

—0.510 (—2.756)

—0.136 (—1.582)

/A\LMPINt—1 —0.956 (—1.579) —0.817 (—2.447) 0.157 (1.906) 0.125 (0.454) 0.394 (3.067)
/N\LMPINt—2 —1.081 (—1.742) 0.209 (0.611) 0.223 (2.635) 0.189 (0.668) 0.208 (1.581)
C 0.013 (1.417) —0.0005 (—0.094) 0.001 (0.899) 0.003 (0.738) 0.002 (1.172)
Error correction ECTt—1 = LSRTTP — 2.159*SRTSEB — 6.533*LMGDP + 0.211*LMOPRICE — 1.962*LMPIN + 123.75
term (—4.829) (—7.819) (1.817) (=7.031)
Adj. R—squared 0.465 0.654 ‘ 0.581 ‘ 0.348 0.747
Note: () represents t value and C is a constant.
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Table 8 _Variance Decomposition of LKTXTP

Period S. E LKTXTP LKTXSEB LMGDP LMOPRICE LMPIN
1 0.041 100.0 0.000 0.000 0.000 0.000
2 0.045 92.66 0.116 1.248 5.377 0.596
3 0.055 78.97 9.086 2.832 4.451 4.658
4 0.058 71.30 9.443 8.793 4.475 5.988
5 0.062 61.77 13.81 8.682 5.127 10.61
6 0.064 59.10 14.64 10.52 4.838 10.89
7 0.066 59.48 14.33 10.65 4.962 10.573
8 0.067 59.14 14.57 10.42 5.263 10.60
9 0.068 59.18 14.85 10.39 5.237 10.39
10 0.068 59.08 14.72 10.82 5.225 10.15
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Table 9 _ Variance Decomposition of SRTTP

Period S. E LSRTTP LSRTSEB LMGDP LMOPRICE LMPIN
1 0.049 100.0 0.000 0.000 0.000 0.000
2 0.052 87.08 3.919 0.642 7.981 0.379
3 0.061 81.96 5.663 6.131 5.799 0.448
4 0.069 81.76 5.820 7.153 4.890 0.373
5 0.073 82.08 5.267 7.539 4.449 0.669
6 0.078 83.83 4.816 6.772 3.962 0.615
7 0.081 84.72 4.545 6.382 3.729 0.625
8 0.084 85.36 4.183 6.352 3.462 0.646
9 0.089 85.18 4.256 6.817 3.136 0.613
10 0.092 84.99 4.214 7.324 2.909 0.566
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