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Development of Travel Demand Forecasting Model for Conventional Passenger
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Jangook Kim'", Seungjae Lee™", JooYoung Kim'™

Abstract To expand the government support toward railways, which can create various social and economic
benefits such as reducing traffic congestion, shortening travel time, helping loca economy development and
realizing the green traffic, the investment in roads and railways and their operationa performances need to be
evaluated objectively. Hence, the modal shares of roads and railways, SOC investments, and the status of projects
were analyzed in this study to verify the causal relationship between the government investment and the change
in traffic volume. The socid and economic benefits on the operating cogt, traffic time, accident cost and
environmental cost according to the moda shares of roads and railways and the change of government
investment plans were estimated. The results showed that if 1%~15% of the modal split were transferred from
roads to railways, total benefits of about KRW 71.5 billion~526.8 billion would occur annudly. If the government
invested equally on roads and railways, the total benefits of railways would be higher than those of roads by
approximately 14.6%. Also, the comparison of the benefits according to the government investment amount
revealed that if the government invested solely in roads, the benefit for the investment would be 0.45~0.62 ; and
if it invested solely in railways, the benefit for the investment would be 0.63~0.81. If the government invested
simultaneoudy both in roads and railways, the benefit for the investment would be 0.89~1.12.

Keywords : Government Investment Plan, Demand Forecasting, Modal Share, Cost Benefit
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Table 2 Roads and railways scenario
T 7l Fefd = =278 5w A 2]
Do-nothing A 1] kg
Scenario 1 v n|gkeg
Scenario 3 1o Hho
Table 3 Government investment plan for roads and railways
(9] - A5, km, )

1 Ve EEVE! . =29 EEVE
T I (a9 ] g (A8 (97 g9 A g | g9 [ A8 [ 9F o
2013d| 27 286.3 | 197,523 4 182.7 | 87,558 201941 1 1404 | 5,257 25 |1577.9|476,163
2014\1| 22 | 5243 |351,583] 5 253.4 | 119,501 [2020v1| 3 142.6 | 9,875 2 29.1 [21,813
2015\ | 42 | 6723 [498,721| 4 329.7 | 67,835 |2021\1| 3 21.8 |34,442| 10 | 555.7 |151,225
2016\1| 32 | 325.6 |275540| 12 | 281.9 154,647 |2026\1| 2 133.0 |41,625| 4 154.2 | 71,458
20173 12 98.1 | 15,903 6 246.8 170,266 2031\ | - - - 7 95.1 183,722
2018\ 2 30.4 | 8,986 9 469.3 | 132.852 /20361 | - - - - - -
Table 4 Modal traffic volumes according to the change of government investment plan (Do-nothing)

(9] @ T3/ Y, %)
o T S5 d R E) u T EAF (U TE)

S [ 38 [ W= [ Ed q= S seA [ W= | Eq | Fw
20121 |41,275(54.0) | 3,210(4.2) |20,867(27.3) | 11,083(14.5) | 201951 | 43,509(53.4) | 3,911(4.8) |22,162(27.2)11,896(14.6)
2013\ |41,323(53.6)| 3,161(4.1) |21,124(27.4)11,487(14.9)| 20201 | 43,900(53.5) | 3,693(4.5) |22,401(27.3)|12,062(14.7)
2014 141,133(52.9) | 3,655(4.7) |21,383(27.5) | 11,586(14.9) | 202113 | 44,458(53.8) | 3,636(4.4) |22,725(27.5)|11,817(14.3)
2015\ [42,031(53.6)| 3,293(4.2) |21,486(27.4)| 11,606(14.8) | 20261 | 45233(53.8) | 3,952(4.7) |23,037(27.4)|11,855(14.1)
2016 [43,056(54.0) | 3,349(4.2) [21,608(27.1)]11,721(14.7)| 20311 | 45,804(54.1) | 3471(4.1) |23,368(27.6)|12,023(14.2)
2017 [43,049(53.6) | 3,534(4.4) [22,408(27.9)]11,324(14.1) | 2036\1 | 45731(53.7) | 3575(4.2) |23,214(27.3)12,597(14.8)
2018\ [43,359(53.6)| 3,640(4.5) |22,165(27.4) | 11,730(14.5)

Table 5 Modal traffic volumes according to the change of government investment plan (Scenario 1)
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Table 6 Modal traffic volumes according to the change of government investment plan (Scenario 2)
(9] @ 53/, %)

R G ) R P Ca )

e

A

R = B P = N S Bl = 0 B PN =L

2012 |41,693(54.5)] 3,088(4.0) | 20,846(27.3) ] 10,809(14.1) | 2019\ | 43,989(54.0)| 3,258(4.0) | 21,994(27.0) ] 12,234(15.0)

201341 |41,994(54.5)| 3,110(4.0) |20,997(27.2) |10,996(14.3) | 2020\ | 44,253(53.9)| 3,278(4.0) | 22,126(27.0) | 12,398(15.1

)
2014\ |42,294(54.4) | 3,132(4.0) |21,147(27.2) | 11,182(14.4) | 2021\ |44,518(53.9) | 3,297(4.0) |22,259(26.9) | 12,562(15.2)
)

2016 |43,196(54.2) | 3,199(4.0) |21,598(27.1) | 11,742(14.7) | 203141 |45,443(53.7)| 3,366(4.0) | 22,721(26.8) | 13,136(15.5)

) (
) ( )
201541 | 42,595(54.3)| 3,155(4.0) |21,297(27.2) | 11,369(14.5) | 2026\ | 45174(53.7)| 3,346(4.0) | 22,587(26.9) | 12,970(15.4
) (
) (

)
2017\ |43,460(54.1) | 3,219(4.0) |21,730(27.1) | 11,906(14.8) | 2036\ | 45,648(53.6) | 3,381(4.0) |22,824(26.8) | 13,264(15.6)

201811 |43725(54.1) 3,238(4.0) |21,862(27.0)| 12,070(14.9 -
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Table 7 Modal traffic volumes according to the change of government investment plan (Scenario 3)
(9] @ 538/, %)

THd FAF(GEEHE) THd FAF(GHEHE)

A

1=
A I N = B S R = 2 N P = B I

201241 |41,693(54.5)| 3,088(4.0) |20,846(27.3)]10,809(14.1) | 20191 |44,037(54.1) | 3,440(4.2) |21,330(26.2) | 12,667(15.5)

)
20131 |42,053(54.5)| 3,115(4.3) | 21,026(27.3)|10,902(14.1) | 202013 |44,260(53.9)| 3,457(4.2) | 21,438(26.1) | 12,900(15.7
)

) )

) ) )
20141 |42,709(54.9)| 3,336(4.3) | 20,687(26.6)| 11,024(14.2) | 20213 |44,346(53.7)| 3,464(4.2) |21,480(26.0) | 13,346(16.2)

) ) )

)

E
2015'1 |43,094(55.0)| 3,366(4.3) | 20,873(26.6)| 11,082(14.1)| 2026'1 |44,961(53.5)| 3,512(4.2) |21,778(25.9) | 13,826(16.4
2016'1 |43,708(54.8)| 3,414(4.3) |21,171(26.6)| 11,442(14.4)| 2031 |44,961(53.1)| 3,512(4.1) |21,778(25.7) | 14,415(17.0)
2017'1 |43,955(54.7)| 3,434(4.3) | 21,291(26,5)| 11,635(14.5)| 2036\ | 45,105(53.0)| 3,523(4.1) | 21,847(25.7) | 14,641(17.2)

2018'1 |44,023(54.4)| 3,439(4.3) | 21,323(26.4)| 12,110(15.0)
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Table 8 Regression analysis eval uation on the benefits according to the change of modal splits

T AAAF 9% F T-vaue P-value
EA% 0.9939 7.02E-15 46.14 8.48E-16
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Figure 1 Estimation results of the benefits according to the change of modal splits (2021year)
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Table 9 Estimation results of the benefits according to the change of government investment (Scenario 1)
(49 @ A, km, )

AHE Wotel] me 31 9] (Scenario 1) - Wgtel]l we ¥ 2] (Scenario 1)
T S ANIHE AU B G AL AT B o | T EAAIHR AV SIS ALAAE B oy
dawedgae)dgae] dane] ¢ daddpacEgagdaye) -

20134 | 60,442 | 37,926 | 13,038 | 7,113 | 118514 |2019%1| 1,904 | 1,195 411 224 3,732

20141 | 114,756 | 72,002 | 24,750 | 13,505 | 225,013 |2020%1| 3,727 | 2,339 804 438 7,308

201541 | 170,413 | 106,925 | 36,754 | 20,051 | 334,143 |2021\1| 11,417 | 7,164 | 2462 | 1,343 | 22,387
201641 | 885,29 | 55547 | 19,097 | 10,417 | 173590 |2026%1| 13587 | 8524 | 2,931 | 1,598 | 26,640
20173 | 5,028 3,155 1,085 592 9,860 |203141 - - - - -
20181 | 2,704 1,696 583 318 5,302 | 203641 - - - - -

Table 10 Estimation results of the benefits according to the change of government investment (Scenario 2)
(9] @ g9d/d)
Scenario 2) AE-F2 WHsle] upE H el (Scenario 2)

AR5 A Ao g A9

b~

T [ AARE AN S g AL AT B g, | T e AN Sl e AL 8
dade]dxde) dde dane e e e e s e e b s A

2013 | 31,258 | 19,614 | 6,743 3,679 | 61,291 201941 | 196,706 | 123,462 | 42,429 | 23,162 | 385,692

201411 | 45,099 | 28,297 | 9,727 5307 | 88,431 202011 9,345 | 5864 | 2,015 | 1,099 | 18,323

201511 | 26,639 | 16,714 | 5745 3,134 | 52,233 (202141 | 57,842 | 36,294 | 12,473 | 6,803 | 113,419

201641 | 49,687 | 31,176 | 10,718 | 5847 | 97,428 |2026%1| 26,969 | 16,921 | 5817 | 3,172 | 52,879

20171 | 62,515 | 39,227 | 13489 | 7,360 | 122,592 |2031%1| 69,339 | 43,507 | 14,952 | 8,157 | 135,954

2018%1| 46,749 | 29,332 | 10,086 | 5501 | 91,668 |2036%1 - - - - -
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Table 11 Estimation results of the benefits according to the change of government investment (Scenario 3)
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Figure 2 Comparison of the benefits by the scenarios according to the government investment amount
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