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A Frequency Allocation Model to Maximize Convenience of Inter-City Railroad Network
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In recent years, the number of the railroad passengers among the cities is decreased, due to the decrease of
the population of Japan. Under such situation, railroad companies probably try to reduce operation cost by
reducing the frequency of trains, resulted in remarkable decline of passengers' convenience among the cities.
This paper studies the operation frequency reduction problem of the whole railroad network, without decline
of passengers' convenience. We propose a train frequency-planning model maximizing the total consumer
surplus, under the constraint of total train operation distance per day, and it is solved through GA (Genetic
Algorithm). As a result, it showed that a lot of operation frequencies must be secured in such lines where a
lot of trips between big cities pass, even if little demand in the area along the line occurs.
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Table 1 Estimation result of travel distribution model

K5 A —H HEJE i il
TE 6264.0 ** 3.7
AR (K) D.55 *% 24.5
AR () 0.48 ** 20.5
OD [ o> &%38 2E i -0.87 ** -23.6
LOS 0.91 ** 12.1
e TE TR 0.4150
EEFRERK 0.4145
Fo 7K 4867

Table 2 Estimation result of route choice model

NI AR HE E fill tiE
— {3 0,15 ** -2.87
EEREH BER -0.15 ** -6.76
o SRR TEHOR 1.46 ** 43.64

L EE -10166.4

¢ i -6699.8

EEE 0.341

+ 7k 14688

3. BYVODEBTHEOREETIL

(3.1) MEORE
WATHEZRETSBOHRMOEMEL LT, AR T
&V O E — B OEITHE O E LR L g5 =
AR E XD, Zhid, HIT= R MRIEFERE L BT
EEALTHENTELEE265006THD, BRIIE
EEOWMMEIL, BRROFxy hT—2ICH#IV TN T
WARF HEERRE(347,451 FIE km/H) & L, EBhicZh
FHIR LI — A2 THHAZITI,

AR TR S ORFIEEMO TT., ANMEETHS
KRB RICRHE Y 7 OFIHERE>RD S, 127501,
OD MOEKOFERM-CEFTIIEL L2V EEET S,

(3.2) REOHIE

AR TIEGAZHWT LRROMBEA <, BEEE
Vo ~DFHEEMORESRTHS, BIEFITIHD Y
TEERL LELEZODR) 7 ~OFHEEROR S L&
256 X TR LBy hOTFETD, Ty hU—2F
Eizix 275 @Y o BIFEETHOT, 1 >OREHT
274 HOBET B D,

FF, T ACHRAIEREBEORSRERE LRSS
RE 60 ERAELMMESRESCELRET D, RIZHAR
GROFMEITI. &Y s OFEEME L &I, F&
BOBITHELHET S, ZZCRHBELZESICTSE
., FROEITHEHEIIETNAWRT DY 7 OMITHEE
DHLOBAMEIZE LN EEZZ BAOERE BT
AR AT 9. Logsum 2845 4 FV T4/ OD ® LOS #3R &,
EHEFLEHF L TR RS X LEFME L KD S,
IORSROEMEICESWT, WEAE, X, 2R
LROWEETT O Z L TH LWOE S BES & MER Y
)T H, BT — RN, BRERRIT 002 Th A,
Fio, WEE &V AL 6 BoMididE o F kit
BLTWD, HILERLEESBE2FFM L. Rz

EHVIETZ LT LV IEEOBVESREERT S,
Ll kD FNETE S BIEA O EHFFME O R 5553 0 2[R
DRGESORERICKETT 5, EBIZIX, 5 HEIOMHK
BB T LERRATHAEZITLY Y, Zo L 208y
BEAOPTROLBVIHEEO>WERSREE AR L
Lz,

4. BOHER

(4.1) BUR BT HIERE > FE S LI R

BLIR O 7 #PEE(347,451 P km/B) & 5 %2, 3. T
RLEEFAMCLYBESRL RS, Bl o2 ETE
iz, BROBEITHECESFMELY b 2%IFLEH
Wl %R L7z, Figl BHKROY 2 BIEITHAE, Fig2
HEFLOMERL TN, MFLL, &) 22 0T
B2 S LIMIC Lo THRB LTS, Figl Tit,
FAbHTER AR, MLEHBRA. LSRR, bk,
Wb E, LM olbic FHRH LREMAEN) 2R
TFETHHN, ThodsdF LbiligL Ty, Fig?2 X
0 BB TR A P OIOEITHEENE <, M
T LHEAIOETHEEMES RESN TS, F12,
TOHLEAREAALY bIALAADIE I BEL W,

FHFF LR (5)

e 120 - 240
—— 60- 120
—30-60

TR (5) \

wms 280 -
120 - 240

—— 60-120

Fig.2 Optimal average train interval (100%)

—390—



FER16%FE SERATESS KRID L (J-RAIL'04)

Fig 3 (ZELROEITHE & BB IC >\ T, B LI
A7) —Rlc) o2 BEEHLEEbLDOTH S, Figl
LV, FHHLREES 10 5006 30 5y DHD Y 7 &K
HEPZ R, BMO2EFIEAELON D Z &b
&y

BAR Vs

~15 10~15 20~ 40~60 0~120 240~  ~75 10~15 20~30 40~60 B0~120 240~
(C5)] £

Fig.3 Links classified by average travel interval

Figd ix. &V > 7 \CBl o 7= #51 Hpa i 4 #0531l i
HFHLELOTHD, ZZ CIREAROFIHERMICHT5
R ETY, Figd LV, b, MW, ML E0E
THEXE] L, OE, $#, Kithlezm<RETh
EEEFMMEIEMT L ENbhsd,

100%

80%

60%

-40%

-60%

Fig.4 Relative train distance in regions to the present
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Fig.5 Change total evaluation due to the train distance
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Table 3 Train distance in regions compare to 100% case

1006 | _90% | 80% | 70K | 60K | 50%

ElRi 100] 075 075 056 051 044
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Table 4 Relative distribution of regional population and train distance

20004 20304E A2[E L 20004 20304F £ [E b

AOCEA] £EE I ANDFA] k|l 2k | SIHEEERE 2Et | ZRiEg SEE [ 24k
dbtiE 596.3 (0.040) 499.4 (0.036) -0.004 | 20787.1 (0.060)[ 21292.3 (0.061)| 0.001
.t 1072.9 (0.071) 945.5 (0.067)| -0.004 | 51272.3 (0.148)] 48346.0 (0.139)||-0.008
BB 4818.1 (0.319)]  4887.2 (0.348)[ 0.028 | 544812 (0.157)] 50927.2 (0.147)[-0.010
[ 561.5 (0.037) 479.6 (0.034)[ -0.003 | 20116.9 (0.058)] 17850.7 (0.051)|[-0.007
i 18432 (0.122)]  1726.4 (0.123)| 0.001 | 39025.4 (0.112)] 35341.9 (0.102)[-0.011
578 2470.6 (0.164)] 22787 (0.162)| -0.002 | 32272.4 (0.093)] 36322.1 (0.105)[ 0.012
o 5] 1362.9 (0.090)]  1161.4 (0.083)] -0.008 | 28413.5 (0.082)] 34154.8 (0.098)| 0.017
[ 691.2 (0.046) 579.9 (0.04D)] -0.005 | 20116.9 (0.058)] 19408.1 (0.056)|-0.002
FuM 1664.9 (0.110) 1502.8 (0.107)|l -0.004 | 42366.4 (0.122)] 43434.1 (0.125)[| 0.003
11 15 ] = = — 38598.9 (0.111)] 40373.7 (0.116)[ 0.005
2 [H 15081.6 (1.000)[ 14061.1 (1.000)] 0.000 | 347451.0 (1.000)] 347451.0 (1.000)|[ 0.000
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