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Synopsis

The Linear Chuo Shinkansen (high-speed railway), which scheduled to open in 2027, is expected to
change the competitive environment in the domestic aviation demand market. In the aviation demand
forecasting model, it is necessary to properly consider the impact that the start of the Linear will have on
aviation.

In particular, the NILIM model, the aviation demand forecasting model of the National Institute for Land
and Infrastructure Management (NILIM), does not have a way to distinguish Linear and existing railways,
so it needs to be improved so that Linear options can be expressed appropriately.

In this paper, we considered the best type of choice tree structure for modal choice model in the NILIM
model. We focused on the IIA characteristics of the logit model and compared the choice structures.

As a result, we learned that the best tree structure to express the Linear is a nested logit model, which

introduces a route choice model not only for aviation but also for railways.
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/B EET 321 175 18.8 175 17.9 2.39 7.78 12.44 711
($E+Y =7) 331 16.3 15.0 9.2 16.7 -2.29 -6.42 -15.21 -2.24
=P 311 17.5 16.7 19.3 17.9 - - - -
321 206 1756 19.7 193 547 159 0.69 252
331 172 185 147 184 -5.35 157 -8.15 -1.45
AL 311 16.9 18.2 16.6 17.2 - - - -
321 19.3 18.2 16.6 18.0 4.24 0.00 0.00 1.39
331 16.0 187 1238 174 -5.35 0.94 -7.22 -1.05
(2) BROEICHT B BIE O
[ E#R R - A ]
= D-4 B OBz T 2 BIREOKRSE (AR — &)
BERE (%) R
oD B === BEE (9) B ()
(F) 107 117 127 ISTIET 107 117 127 BEEt
HIBE-FRE |ER 11,830 62.5 53.5 39.5 51.6 - - - -
/) ZT DH 12,330 46.5 39.5 41.9 426 -6.05 -6.17 1.39 -4.11
13,330 419 34.9 6.1 29.4 -1.23 -1.45 -10.54 -3.82
=P 11,830 497 39.1 35.9 415 - - - -
12,330 422 32.8 29.2 347 -359 =379 -4.46 -3.88
13,330 30.2 28.6 4.0 22.3 -350 -157 -10.64 -4.42
FLA 11,830 57.9 40.0 30.4 427 - - - -
12,330 443 304 278 342 -554 -5.66 -2.03 Wy y)
13,330 33.0 235 1.1 20.3 -3.14 -2.82 -11.86 -5.01
BIRE (%) RRE
oD B Z B (9) K (9)
(F9) 107 117 127 e 107 117 127 BT
HBE P RE |EE 11,830 92.5 93.0 93.0 92.9 - - - -
/SREAER 12,330 93.0 93.0 93.0 93.0 0.13 0.00 0.00 0.04
(E+) =7) 13,330 93.0 93.0 90.9 92.4 0.00 0.00 -0.28 -0.08
B 11,830 83.1 83.3 82.8 83.1 - - - -
12,330 84.4 83.9 81.8 83.3 0.37 0.15 -0.30 0.07
13,330 81.8 83.3 78.7 81.5 -0.38 -0.08 -0.47 -0.28
FLA 11,830 86.8 84.3 82.6 84.6 - - - -
12,330 83.5 85.2 87.8 85.5 -0.92 0.24 1.49 0.26
13,330 86.1 87.0 84.2 85.8 0.39 0.25 -0.51 0.05
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BIRE (%) R
oD B =43 B () B (D)
(F9) 178 188 198 BRIat 178 188 198 BRIt
HIBETEE |EE 15,180 27.1 18.3 23.3 22.9 - - - -
/=T DI 15,680 30.0 233 217 25.0 323 8.28 -2.17 2.78
16,680 20.0 11.7 2.0 11.7 -5.23 -7.84 -14.26 -8.34]
B, 15,180 21.0 18.5 14.9 18.1 - - - -
15,680 20.0 16.0 138 16.6 -141 -4.17 -2.22 -2.53
16,680 16.4 12.4 1.2 10.3 -2.85 -356 -14.31 -5.99
EiN] 15,180 16.4 13.9 10.9 13.7 - - - -
15,680 17.6 133 9.7 135 2.27 -1.32 -3.37 -0.37
16,680 12.1 55 1.3 6.4 -4.87 -9.27 -13.61 -8.29
BEIRE (%) RRE
oD BH EH B () kK ()
() 178 188 198 ERIET 178 188 198 ERIEt
et CNES S 15,180 59.3 55.0 56.7 57.0 - - - -
/B EET 15,680 58.3 56.7 56.7 57.2 -0.51 0.92 0.00 0.13
(E+) =7) 16,680 56.7 56.7 47.1 53.8 -0.45 0.00 -2.66 -0.94
B 15,180 52.4 50.2 49.8 50.8 - - - -
15,680 51.3 52.4 51.6 51.8 -0.67 1.32 1.11 057
16,680 52.0 49.8 426 433 0.22 -0.76 -2.75 -1.04
AL 15,180 44.0 44.2 41.8 43.4 - - - -
15,680 473 43.0 43.0 444 2.24 -0.83 0.88 0.76
16,680 44.8 41.2 39.7 42.0 -0.80 -0.66 -1.20 -0.87
[ B AR - ta i R ]
#z D-6 HHOELIZxT 2B EOKE (AT — 1 U7
BEIRE (%) RRE
oD Br EH B (9) B ()
() 311 321 331 [EELES 311 321 331 EREt
HBE-EME |ER 23,450 10.0 75 75 83 - - - -
/=T DH 23,950 10.0 5.0 6.3 7.1 0.00 -15.63 -7.82 -7.03
24,950 6.3 6.3 0.0 4.2 -8.98 5.99 -23.95 -9.62
B 23,450 6.6 5.6 43 5.5 - - - -
23,950 47 6.4 6.9 6.0 -13.24 7.22 28.14 457
24,950 5.2 39 0.9 33 2.18 -9.58 -20.84 -10.66
FLA 23,450 6.0 6.4 43 5.6 - - - -
23,950 48 7.0 5.9 5.9 -9.35 391 17.59 267
24,950 438 37 0.6 3.1 0.00 -11.05 -21.68 -11.43
BIRE (%) RE
oD B =43 B () B (D)
(M) 311 321 331 FrmIET 311 321 331 SEES
HEE-REE [EH 23,450 16.3 17.5 16.3 16.7] - - - -
[SRE SR 23,950 15.0 18.8 15.0 16.3 -3.61 3.35 -3.61 -1.17
(BE+) =7) 24,950 12.5 175 9.2 13.1 -3.99 -1.60 -9.24 -459
B, 23,450 17.5 20.6 17.2 18.4 - - - -
23,950 16.7 17.6 185 17.6 -2.15 -6.84 352 -2.15
24,950 19.3 19.7 147 18.0 3.68 2.92 -4.83 0.51
EiN] 23,450 16.9 19.3 16.0 17.4 - - - -
23,950 18.2 18.2 18.7 18.4 344 -261 7.82 255
24,950 16.6 16.6 128 15.4 -2.11 -2.11 -7.51 -3.90
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= F-1 SP AR OBRIE L OMFHE T /M L0 HEFF S U723 (1)
(H#E—>+RE] (%)
FITER | R | RER U=7 DH sBESE GEpiR+Y=7)

SP @) @ ® SP @) @ ®
B3 1074| 11,830 62.5 92.4 53.6 61.2 92.5 92.4 95.7 95.5
1074>| 13,3309 41.9 90.3 48.6 54.8 93.0 90.3 95.1 94.7
1174>| 12,3308 39.5 90.7 49.0 55.8 93.0 90.7 95.2 94.9
1274>| 11,830 39.5 90.3 47.8 54.7 93.0 90.3 95.0 94.7
1274>| 13,330 6.1 87.7 42.9 48.0 90.9 87.7 94.4 94.0
RITER | =R | HRER =7 DH HEAET G+ =7)
SP @) @ ® SP @) @ ®
e 1074>| 11,830 49.7 78.9 48.7 55.9 83.1 78.9 87.1 88.5
1074>| 13,330 30.2 74.7 43.9 50.1 81.8 74.7 85.8 87.0
1174>| 12,3308 32.8 75.9 44.3 51.7 83.9 75.9 85.9 87.4
1274>| 11,830/ 35.9 75.7 43.1 51.3 82.8 75.7 85.6 87.3
1274>| 13,330 4.0 71.2 38.4 45.6 78.7 71.2 84.4 85.8
WRITER | R | HER U=7 DH sBESE GEpiR+Y=7)
SP @ @ ® SP @) @ ®
Nz 1074>| 11,830 57.9 82.0 47.9 51.7 86.8 82.0 85.6 90.3
1074| 13,330 33.0 79.3 43.4 47.4 86.1 79.3 84.9 89.5
1174| 12,330 30.4 80.0 43.8 48.5 85.2 80.0 85.0 89.7
1274>| 11,830/ 30.4 79.8 42.7 48.1 82.6 79.8 84.8 89.6
1274>| 13,330 1.1 76.8 38.3 43.8 84.2 76.8 84.2 88.8
[E#BE T &E] (%)
RATE R | IR HREA =T DH SEAET G+ =7)
SP @ @) ® SP @) @ ®
e 1784} 15,180 27.1 50.7 30.4 61.0 59.3 50.7 60.7 75.9
178%| 16,680 20.0 44.1 26.1 54.5 56.7 44.1 57.8 72.0
188%>| 15,680 23.3 45.1 26.5 55.5 56.7 45.1 58.0 72.6
1984} 15,180 23.3 44.0 25.5 54.4 56.7 44.0 57.3 71.9
1984} 16,680 2.0 37.6 21.7 478 47.1 37.6 54.7 67.8
ATER | IR HREA =7 DH shBEGE GhEpiR+Y =7)
SP @ @ ® SP @ @ ®
=ibv 1784 15,180/ 21.0 44.0 27.2 54.0 52.4 44.0 54.3 70.7
1784} 16,680 16.4 38.4 23.4 48.2 52.0 38.4 51.9 67.0
1884} 15,680 16.0 39.9 23.8 49.8 52.4 39.9 52.1 68.0
198%>| 15,180 14.9 39.6 22.9 49.4 49.8 39.6 51.5 67.8
1984| 16,680 1.2 34.2 19.6 43.7 42.6 34.2 49.4 64.1
MATE R | IR HREA =T DH SEAET G+ =7)
SP @ @) ® SP @) @ ®
FAF 1784} 15,180 16.4 36.9 19.5 52.2 44.0 36.9 39.1 67.2
178%>| 16,680 12.1 32.9 17.2 478 44.8 32.9 38.0 64.3
1884} 15,680 13.3 33.9 17.4 48.9 43.0 33.9 38.1 65.0
1984} 15,180 10.9 33.6 16.8 48.6 41.8 33.6 37.9 64.8
1984} 16,680 1.3 29.9 14.7 44.3 39.7 29.9 37.0 61.9
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= F-2 SP A G R OBRIVE L ORFHE 7 /W K0 HEFF S U723 (2)
[B#HE-EEE] (%)
MRITER | RS HRER =7 DH sBEEE G+ ) =7)

SP @ @ ® SpP @ @ ®
E7S 3114 23,450 10.0 16.9 11.7 52.9 16.3 16.9 20.2 56.4
31149 24,950 6.3 13.5 9.6 46.3 12.5 13.5 18.0 50.3
3214 23,950M 5.0 14.0 9.7 47.3 18.8 14.0 18.2 51.3
3314 23,450M 75 13.5 9.3 46.1 16.3 13.5 17.7 50.2
3314 24,950 0.0 10.7 7.6 39.7 9.2 10.7 15.9 44.2
RITER | SEfEE . KER =7 DH sESE GER+ Y =7)
SP @ @) ® SpP @ @ ®
=i 3114 23,450 6.6 13.1 9.5 42.4 17.5 13.1 16.4 46.6
3114 24,950 5.2 10.7 7.9 36.8 19.3 10.7 14.9 41.4
3214 23,950 6.4 11.3 8.1 38.3 17.6 11.3 15.1 42.8
3314 23,450M 4.3 11.2 7.7 38.0 17.2 11.2 14.7 425
3314 24,950 0.9 9.1 6.4 32.7 14.7 9.1 135 37.6
RITER | EfaEE . KER =7 DH sESE GER+ Y =7)
SP @ @) ® SP @ @ ®
FAF 31149 23,450 6.0 22.3 10.6 49.5 16.9 22.3 18.2 56.0
3114 24,950 4.8 19.4 9.3 45.2 16.6 19.4 175 52.3
3214 23,950 7.0 20.1 9.4 46.3 18.2 20.1 17.5 53.2
33149 23,450 4.3 19.9 9.1 46.0 16.0 19.9 17.4 52.9
3314 24,950 0.6 17.3 7.9 41.7 12.8 17.3 16.7 49.2
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