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Express Train Choice and Load Factor Analysis as

Line Extension in Seoul Metro 9

21Z4001% . QM2 . LSl
Kyung Min Kim - Suk Mun Oh - Hag Lae Rho

Abstract This paper investigates how to change passengers’ preferences for express trains according to line extension
in Seoul Metro Line 9. Before-and-after line extension, we traced passengers’ path choices using Smart Card data via
the method suggested by Kim ez al. (2015). We developed two multinomial logit models before-and-after line extension.
Transferability test showed that there is no difference between the two models. However, the load factor of the express
train increased by 6.7% and the gap between the local and express trains became significantly wider.

Keywords : Line extension, Express train, Load factor
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Fig. 1. Line extension of Seoul Metro Line 9.
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Table 1. Trip data summary before-and-after line extension.

Before .
. After extension
Origin/ extension Change
OD type L. . s
Destination train stop Intra-trip on Intra-trip on Phase 1 Intra-trip on Total (D-A’)
Phase 1(A%) Phase 1(A) | <>Phase 2(B) | Phase 2(C) (D=A+B+C)
20,728 25,207
Type 1 Only local/Only local 22,087 2,882 238 4,479
(5.1%) (5.4%)
97,113 108,470
Type 2 Only local/Both st ’ 91,961 13,680 2,829 ; 11,357
pe My focalfBoth stop (24.0%) : : . 23.3%) ’
89,593 100,339
Type 3 Both stop/Only local 84,993 12,848 2,498 10,746
22.1%) 21.5%)
Type 4 Both stop/Both st 198,004 181,774 46,915 3,056 231745 33,741
ype oth stop/Both stop (48.8%) ) s ) (49.8%) ’
Total 405,438 380,815 76,325 8,621 465,761 60,323
ota
(100%) (81.8%) (16.4%) (1.8%) (100%) (14.9% 1)
Table 2. Number of trains before and after line extension.
Direction Train type Before extension(A) After extension(B) Change(B-A)
Local 124 125 1
Up-ward
Express 115 118 3
Local 124 125 1
Dn-ward
Express 115 117 2
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Fig. 2. Tag-out times for Gayang-Yeouido passengers [1].
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Fig. 3. Tag-in/-out map for Gayang-Yeouido passengers [1].
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Table 3. Summary of the results of tracing passengers.

Before extension After extension
Boarding train Alighting train Ph 1
¢ ghing Phase 1 Phase 1 ase Phase 2 Total
<>Phase 2
182,854 169,451 17,032 6,740 193,223
Local Local
(50.8%) (50.7%) (24.9%) (79.2%) B.7%1)
Local E 18,471 19,045 6,239 0 25,284
oca Xpress
P (5.1%) (5.7%) (9.1%) (36.9%1)
15,874 14,576 6,135 20,711
Express Local 0
(4.4%) (4.4%) (9.0%) (30.5%1)
142,902 131,182 38,861 1,771 171,814
Express Express
(39.7%) (39.2%) (56.9%) (20.8%) 20.2%1)
Total tracing passengers 360,101 334,254 68,267 8,511 411,032
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Fig. 4. Alternative paths for a passenger who travel from Station A to Station E.
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= A1g3gnt ® 69 HIHE 12 A% & wtahulg 3, S AR A doleel A8ate w, mao] Hole Yehf ¥
solth. 19 7142 NS A gl Bz % A doleo] Aes) AL Sk, LLp(Bp) T NE F ot B S
NE A dlolelo] Heet Swgt, Lp(By) Atole] Xjol7t 2| ek Witz ABAE 2= A% A weluly By & AT &
Hlolefo]l H8atAE ), By HolAS vehli x| Folck. A AT e 7 HolAe 0.90-0.992 ¢ %A EAE et
.23 7k Holgol| thet e Ee] Zeket QAL ofdl 7|E ATSoNE ARER] kAut AvkH oz 0.8504kow &
& 7k HolAo] vkl Bgitk(Sikder[20]). utebA, A% A3 S| AxpAEle 2] WslskA] btk = 4 ok

g7kl Tk ST A- S (marginal rate of substitution)e 1% 59} k. WA, % A5 SAThH] Kol A 9l
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Table 4 Estimated parameters and their #-value before extension.

Origin-destination type Type 2 Type 3 Type 4
(Model 1) (Model 2) (Model 3)
IVT(5) -0.0073**(-106.20) -0.0130%%(-99.43) -0.0047%%(-196.62)
TT(B) -0.0160**(-138.05) -0.0202**(-100.48) -0.0290**(-84.28)
Num. observations 57,890 38,721 147,461
LL(0) -57953.3 -31207.1 -197021.7
LLB(,E'B ) -24047.3 -10127.0 -73380.8
Adjust g 0.58 0.67 0.62
**: Significance level of 1%
Table 5. Estimated parameters and their z-value after extension.
Origin-destination type (I\ZI;:124) (1\222135) (1\?;32146)
IVT(5) -0.0077%*(-102.90) -0.0117%%(-95.03) -0.0055%%(-202.65)
TT(B) -0.0151%*%(-130.14) -0.0188**(-100.58) -0.0309*%(-87.09)
Num. observations 51,390 36,613 146,894
LL40) -49663.9 -30000.0 -198130.1
LL« 1) -23995.9 -10836.1 -67022.6
Adjust o 0.51 0.63 0.66
**: Significance level of 1%
Table 6. Transferability analysis between before-and-after choice models.
Origin-destination type Type 2 Type 3 Type 4
Transfer Index 1 [WJ 0.99 0.99 0.90
LLp(B)—LLy(0)
Transfer Index 2 [wj 0.99 0.99 0.99
LL(B4)—LL 4(0)
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Fig. 5. Marginal rate of substitution of transfer time to in-vehicle time.
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Table 7. Summary of the results on load factor.

Station Maximum / Average load factor(%)
Gayang Yeom-chang Dang-san Yeouido
Before extension (A) 87 /69 186/ 141 189 /151 122/ 68
Local After extension (B) 85/70 157 /130 193 /141 106 / 83
Change (B-A) 2/1 -11/-11 4/-10 -16/-15
Before extension (A) 162 /132 192 /165 199 /168 219 /180
Express After extension (B-A) 159 /133 204 /169 211/ 178 219/192
Change (B-A) 371 12/4 12/10 -/12
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Table 8. Results of load factor analysis per train-set.

Station Before extension After extension
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