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explU: 1
le _ p( 11) —

exp(Upy)+expUp)  1+explUyy ~Uy) (@)
=1/(1+exp(- o x Acost; +etc;))

Fy=1-F, (5)
ODl-j = Pl-j x OD; (6)
where

costy; . 2 % ODilZ BT % i j Fl| kg D 28 %
time; . % ODilZ BT 5 Fe i

T e
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latl;: & % ODi\Z BT B[ & TE OS] DO HERHE
lar2;: & % ODil\Z BT 5[ 75 O B HEE | O HERHE
Acost;=costy—costy - & % ODilI BT 4 BEIETEER4
etc;=—ay Xtime;—az X latl;+ay X lat2;

ZIT, & HODilZxt ¥ A O 5 & & SOD,;
AL, BEBIZOWTIIRERE WFERE 3, %0Dy 12
F L, H5ODilIxF§ % 7 It & SOD; &35 (5K
(7). CZOFRERWTEFREL 8, & 1\%, Bl D352 Ik
WEIZB S AR TH S, BARIIZIE, & 5 ODiDEET
LT DGR DOE & E KD T~ 1DELIET
HY, OR=10HBAIETOFHY 7T AN LTHE
& DEFE % 47 72 9 BIAT O FCFS IV — )V IZH2Y 3% BGE
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(%) D) 7 T AN i35 kg & PR 9 A WTe I RE, &
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HELSERWEIC, A% ODDRIE T A BT EIZ
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LU, B S 2SR O 6 12 B AR HZ 7R L
7z ECR—FIHOBHE 2 FH 5L MRELTWSD T,
H 58 = SOD, 1, 4% 0D DT B 0D, &£ SOD;,
DG L5 ((8)). F7zS0D,% BRI E k2B )5 T
T j DI T B B SDSEC, V25445 (5R.(9)).

SOD, = B,x 0D, (7)
SOD,, = 0D, - SOD, (8)
SDSEC,; =", x SOD, )

where
O - ODIDOFI 2 HSER M Wr il k % 588 92 W 5 =1,
ZFnlst=o0
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EMHD cAPE 4, T2 THMME OB EIZOWTIL, ]
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& I HSTIRER # MR T2 BIROEE IR EHE 1B
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MEDEMOHELLT, 8EHEa—F 7775 DR KAk
RHIET. 22T HHEII AR b 1E G a4
E L, Bl 5t SuP <cAP—1D b & THIRER
O—K 77278 mrlF% fe kAL 4 2 b E % 2 XMt
35 (5 (10)).

max  mrLF =Y rLF /k = (SDSEC},/SUR,) /k

B Acost, SUP, e T

z(z( é}k Xﬂi ><O[)i j/SUij
TG 1+exp(7(z1 x Acost; +etcl»)

k
sl. SUP, <CAP-1, SDSEC,, <SUP,
0<B <1,  Acost;>0 (10)

CDHE LR B B I EUS, fae i e
Bi, FEREFRERLE: Acost;, T M I i & SUP, T 4.

5.2 GAICLBEEHRESI1L—Yav Y RTA
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TSR DVETE TR ZE 0D D 2Bl % HE 75 I d AL
TH A0, FHTEICIRE LS LIIIER ICHEECH L L%
RHN DT ER, MM R HIE AT 7286 O
B AL EIZILR T 55O 4B O VAT LY R e B
L, Sl b E O L LCHHMEA S VB R 7v T
VAL(GANCEBFERERE Y I 2L —2ar VAT LR
L, ERBOHEE LT,

JERREY I 2L —2ary VAT LI BT A B 7 o —
Z—131R” T YIalb—var i, ¥ EHTAX
G DIRfER % RS A, BN O R 1k o ]
AR TA M LRtk 2B S LR oTH
0, RO SR MRS 572012, 4RO EET 1T
2L BNAF )T =RIZLoTERBELTWA, 22T
HIHZEL p oW TIE, OF M SN FRER DA T
BEPRERMGESUPD T TH LA, =1L
LTIRER OEBIERE (ETH) 7T AT LTHEE
JiE 2 T LT h, SUp & filfHl 45 Z L1 &) mrLF 2 e KAL
T&%. QT SNIRENRE OBTE T L3 E i e
BSUP LD WIS, pi<1 ELTIRGE S O AH) 5
AL 22 W I BE T ZATR 35 e i IR o = % il 4
AHZEZXVmrlF e KL TE S, TN DOMEIZED
ERYVIaL—var T, ORERBGERENETE=
1.0 & 5558 SN fR5EA, 20.5<3,<1.0T T V¥ LIZHEE
SN, DL o 28 O R EEt 2 T .

RIZ, BIRBERE 2D, BERESEIRE 7V I XY Tl
MOBIETR L OD, = HEFT L, FHIliTRER T & 2 FIfa e
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BIARRON L, ZZTARIIETIE, H 2 FEHHMXICS
WA RIZ N700 5% 4 T A 24 (%2 B 23000 D4
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Y THY), HHEERE GO T =7 TR\, 20729,
FRERE THEOD % A HEIRE 7V L) ODIEICHEE &
N BIEEE BIFFEECHRTAI LI, TEREHHE
rEbEIREEEOD ZUHEETL, S e v Ialb—Ya
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6.2 EIERIFERERE T — A (Fix)
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150N) THY, FEFETREREPEAT OB FHORE&TH
H¥5101Z[EE SN 7RI E E T 5.

BB, TR RPELETLHETH L, BeFER
T = F N &0 FRE R T R T R R S O J i ISR IR
MEHIRS 2 Z L3R TlE H 525 A7 T, AERY
72 R B DB DO EAT & AT R ELT WAz 0,
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bh. ZZTARIETIE, FHHEERE 7V L) FIH
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PUCHBEN DRI 2 E O REM D H 5. DT E%
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&S | ABR— | BER— | CER— | ABR— | ABR— | ABR— | BER— | BER— | CER—
BER | CER | D8R | BER | CER | DBR | CER | DBR | DBR
1 169 | 244 | 262 | 490 | 520 | 310 | 450 | 310 | 310
2 | 223 | 227 | 133 | 470 | 630 | 500 | 620 | 410 | 340
3| 244 | 253 | 249 | 310 | 570 | 380 | 510 | 610 | 310
4 | 244 | 245 | 199 | 410 | 410 | 380 | 650 | 310 | 310
5 | 263 | 245 | 164 | 360 | 340 | 360 | 600 | 360 | 310
6 | 276 | 275 | 206 | 450 | 550 | 310 | 700 | 310 | 310
7 | 262 | 253 | 225 | 320 | 320 | 310 | 430 | 460 | 310
8 | 170 | 188 | 181 | 390 | 510 | 340 | 380 | 510 | 310
9 | 132 | 181 | 174 | 530 | 430 | 530 | 620 | 310 | 310
10 | 130 | 156 | 139 | 610 | 440 | 560 | 470 | 410 | 430
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O—R772% rLF L DHRAPE L EF L7 T 5 (K
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720, HUE AR R O BER B FE 5 & R iR L o
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k k
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| S5z S SEBES
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- Flexible®| Fix® O—® |Flexible®| Fix® O—®@ |Flexible®| Fix@ O—®@ |Flexible®| Fix@ O-©
1| 503 99.7% 92.9% 6.9% 0 108 -108| 520.75| 519.80 0.94| 131.2% | 104.4% 26.8%
2| 548| 100.0% 85.6% 14.4% 0 105 —-105| 489.27| 483.92 5.34| 118.3%| 102.1% 16.2%
3| 431] 100.0% 99.8% 0.2% 0 110 -110| 511.32| 508.06 3.25| 133.7% | 111.4% 22.3%
41 461| 100.0% 95.6% 4.4% 0 101 —-101 491.24 | 489.38 1.87| 121.2%| 106.0% 15.2%
5| 450| 100.0% 89.6% 10.4% 0 106 -106| 469.60| 468.02 1.58| 137.3%| 103.7% 33.7%
6| 498| 100.0% 92.4% 7.6% 0 135 —-135| 532.64| 529.24 3.40| 220.7%| 116.8% | 103.9%
7| 427] 100.0% 97.6% 2.4% 0 106 —-106| 490.85| 490.08 0.77| 134.0%| 108.7% 25.3%
8| 333 99.8% | 94.9% 4.9% 0 36 -36| 382.19| 382.69 -0.51 774% | 81.8%| -4.3%
9| 283] 100.0% | 90.0% 10.0% 0 30 —-30| 345.35| 344.69 0.66 728% | 742%| -1.4%
10| 306 99.7% 92.0% 7.7% 0 4 -4| 328.87| 328.83 0.04 70.2% 68.6% 1.7%
11 290 99.8% 83.8% 16.0% 0 0 0| 297.71 296.69 1.01 67.6% 61.7% 5.9%
12| 390| 99.1%| 92.2% 6.9% 0 44 —-441 389.50| 388.85 0.65| 829%| 83.0%| -0.1%
13| 372| 100.0% | 749%| 25.1% 0 53 -53| 340.41| 339.13 1.28| 80.7%| 73.2% 7.5%
14| 258| 100.0% 77.1% 22.9% 0 0 0| 262.70| 261.67 1.03 65.4% 56.2% 9.2%
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An Effectiveness of Flexible Seat Class Assignment on Intercity Express Trains

By Munenori SHIBATA, Shintaro TERABE and Hisao UCHIYAMA

Most of intercity express trains in Japan supply different seat classes, (1) reserved seat, where passengers are completely guaranteed

to have seating, (2) non-reserved seat, where passengers can sit anywhere if it is available. The number of respective seat class is usu-

ally fixed. The study tries to develop the flexible seat class assignment simulation system through some case studies. The study finds

that this flexible assignment is effective in these aspects, (1) improving the efficiency of the facility utilization, (2) increasing the util-

ity of passengers by decreasing the number of rejection for reservation requests, (3) increasing revenue for railway companies.

Key Words : Intercity Express Train, Service Supply Policy, Seat Class Assignment, Revenue Management
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