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ANALYSIS OF THE EFFECTIVENESS OF MEASURES TO PROMOTE
OFF-PEAK USE OF RAILWAYS BASED ON TIME-OF-USE CHOICE MODELS
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CONGESTION ON THE RAILROADS
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DISADVANTAGES OF CONGESTION ON RAILWAYS
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Frustration with train delays due to rail
congestion on the commute to work.
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Delays due to congestion frustrate many users.
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Users' sensitivity to congestion increased
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Resistance to public transportation leads to

increased use of private cars and associated
problems
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HYPOTHESIS AND OBJECTIVE
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Hypothesis : Appropriate incentives can encourage users to change
their behavior and disperse congestion
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Obijective : Analyze past cases conducted in 2021
to determine the effectiveness of the policy




AHFDOERNZRSE BASIC POLICY OF THIS RESEARCH

e Data
trip_shibuya2021

1. Basic analysis

2. Model estimation

3. BUREEHE : Policy



AHFKDOERNZRSE BASIC POLICY OF THIS RESEARCH

(Dtrip_shibuya2021®M7—42 ZBeuAS 1@, &%) FEL #HEl OT—2DHFEE
(1)We arrange The data in trip_shibuya2021 only for data where the objective is "commuting to work
or school" and the mode is "by train",

(2)trip_shibuya2021M 7 —42 DEEREFEREQGCISEFIA L TERZHETE
(2)identify the station using the latitude and longitude information and QJIS of the data in
trip_shibuya2021,

BERZIRDERE FABDERIZHEL . IROBRDADT—R E K L. BIREFABHEETE
(3)classify stations into JR stations and private railway stations, tabulate data only for JR stations,
and identify routes and usage times and
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(4) analyze and evaluate the effect of measures actually implemented in 2021 to promote use during
off-peak hours (off-peak points) based on the information identified.
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WHAT IS OFF-PEAK POINT(2021)?
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A system in which points are given back to passengers who
pre-register and use the train during off-peak times.

FI7E—7  E—V FRDOHIE—FRE Off-peak times: a hour
after and before peak-times

E— 2 B DM before peak : 15pt*/[H]
) % 2AER e.g., Shibuya St. 6:20~7:20
E—2 % DOE& after peak : 20pt*/[H]
) #%2ER e.g., Shibuya St. 8:50~9:50
*1pt=1H vyen

JROADFIAEIZHRA > MFE Only JR user can get
points
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AGGREGATION OF PEOPLE WHO USE THE TRAIN FOR
COMMUTING

trip_shibuya2021dD7—F (CHITDBEENBEFEHN TEREFHBD ADHFEIFRID DN

Distribution of departure times of people who use trains for commuting in the data of trip_shibuya202|

train departure Time
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Maximum number of rail passengers between 7:00 and 8:00 a.m.
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Large decrease in the number of passengers before and after the peak

Frequency
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FUYIADO, DOENETNDEFZQGISICANL, DhsEHEZTISE
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COORDINATES OF O AND D — INDIVUDUAL CLOSEST STATION
FUYIADO, DOENETNDEFZQGISICANL, DhEEHEZTISE

we input the coordinates of O and D into QGIS and identify the distribution range
— BRBEOEEIANTH D EDFIBE It was found to be thin the Kanto area.
BREBEDRDAIERBZANL, MUYIT T EDORERR, DEEREIERDIA105R & DEEREZ ST

Input the location information of the stations in the Kanto area, and calculate the distance between the O and D
coordinates of each trip and 10 stations that are close to each other.
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we define the station with the closest distance to the access distance as the closest station.
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ROUTE DISCRIMINATION FROM STATION TO STATION

TEFs T suam  sesmaas rEETS 4 SEss TaEs T simm  sassaam rEIS—o SEse
2 18 15 3 19 8 18 .1 ]
Flanst>sy— B HEF FHEDE s —IEFE e — AUHEF FHFEDLE Eream —1E¥E
1 14 3 1 1 2 3 14 3 L2 k)
CmwE TES FER SIBET ms s TES FEAF B I
5 1 11 4 14 5 B 11 4 14
e 211 = =me = £ =ik mme mwE
1 2 1 3 6 1 2 1 3 6
) s R |E—-TE | oneET PN [ BRI~ & . o CheE ] 5 pe
2 1 1 3 19 . N
T LT=ERGH S FALEDER & RODER =5 % | e e D wn e | Cwe e am
® E -~ b w, m m S~ ]j A EE Px o BRE sTE woo TEE B ERE T moon
i 1 22 5 10 4 L 22 5 10 - a
e S EEE e ‘ T E——
2 2 16 2 1
- —, — — AUFFE] =#RZ =ES =m| _
Whether the all station has a jr line or not | A SR w — = o ]
° ' maE=T8 = L EmE NE A =3 o 2 7 5
. 2 67 2 17 N - 3
o = B e HABR b 1— =8 = =k
5 1 ° 4 > =
*! ﬁ* I . il s e [ R o e . —
e T t 1 1 3 5 10 18 | = = pe
b only private rallway ‘ Eoa. —— E=TE e i s A B e
4 7 1 2 4 R TRET L ke | o] Bl
: R THERET P — Lcgih h 2 1 2 s °
{ 2 1 2 8 9 ' e S H=e 0 FRIRERHT
t R 0) 0) h§ b h ! Lo g S m=A [ AR 2 st 2 24 5§
'y e 2 1 2 24 1 JIEKED BB SR AREL g |
] P J m I i Ot JISAER ABET S SR AREL LReR | AsrEr| £ 3 1 — L s
L 8 : : s S — o= 8 o e
e e B EEST [ 2 s 1 15 3
2 > : 1s 3 : e i A e
== R 0) I R I ‘ P P11 = e 4 4 T 12 1
4 4 1 12 1 = -2 — 22 IR [TE=
=] > J =3\ ON )’J rail way ‘ S o s s e ‘ e : 2 2
! 5 S 2 7 2 | TR e s P AT
| EETLAK— o i P Eo 3 1 1 9
3 1 1 7 9 =) e = J]] T = BEA8T
=G =FF) TERih as =z 2 1 1 5
2 2 1 1 5 Biees [EE2= L =3 AL 1T} A
Hits [SE—3 tEra \sELL ToRus X 2 4 18 1
J 1 2 a 18 1 . S =E ES =tRsE R
; RS =58 Ehal =EtRsE BEsE 7 3 ~ 3 13 13
~ N N . 7 3 3 13 13 I I REEFES ms B
75* = 75* = —_ . mEse T ‘ g ) : : 2
OD \J RO) ﬂo) 7— — 9 \ EJ’I I 5 - 1 1 [ 3 7 ' Eleao db=E I deEm EE BAKET
| L 5 1 = 2 1 1 2 16
1 ) s L 1 HETHIN e =EY =5 S S0 xR
=E 5 S S5 —Row R = L 2 £ L

s 1 2 1 s =0 o s - "=

We got the data the OD are both JR St, ‘ = T " - 1 ) 1 1 1
ETHGEEOFABREREIT A EIETEEMN o1

but coudn't identify all people's transfer information at stastion.



RS {MI{EHEE TIME VALUE ESTIMATES

7 ETILIX model
Unode = Vmode T €mode = B1 X Time,,pqe + 2 X Fare,pge + Emode
Virain = B1 X TIMmes,gin + 2 X Faretime rqin
Vius = b1 X TImey, s + f2Faretimey,
Vegr = B1 X TIme gy,
Vhicycte = B1 X TIMe picycle

Vwaik = B1 X TImey, g



£ )L#EFE ESTIMATION

= E7I)LX model

E—2 8
1 X (Faretraing,e — 15) + Dif ferencetime;jm0.3 X Dif ferencedummy;im.) + B2 X Youngdummy;inm.
+ B3 X Congestiomdummy,jme + ASC

E— K

f1 X (Faretrain:,.) + Dif ferencetime;jn X 0.3 X Dif ferencedummy;ime) + Bo X Youngdummy,;,,. +
fz X Congestiomdummy; i + ASC

E—21& : B, x (Faretraing,, — 20) + Dif ferencetimesjme X 0.3 X Dif ferencedummy;jme) + B2 X
Youngdummy;ime + P3 X Congestiomdummy; ;. + ASC



ETILIEERER

/\05)(_9 'HE #E \ A C
RS (P 1.698 3423  arLobmece
*jﬁ(F‘H) | -0.002 -2.705 (-0.002356/-0.469779)*60
EFUAE (train) 3.395 16352 =0.301 (/%)
EHIE (bus) -1.672 -1.95
EEIE (car) -1.812 -0.764
EFUE (bicycle) -1.661 -9.523
> IV 1058
FEATCE -73.61
RIS ILE -374.7
LELL 0.645

(BIEEALE 0.639




ETILEEELEE ESTIMATION RESULTS

7 ETILR
' — 7 Hi

f1 X (Faretraingme — 15) + Dif ferencetimej,e X 6.6 X Dif ferencedummy;ime) + 2 X Youngdummy;ime
+ f3 X Congestiomdummyyjme + ASC

& — 7 05

f1 X (Faretraingme) + Dif ferencetimesime X 6.6 X Dif ferencedummy;ime) + fo X Youngdummyime + b3
X Congestiomdummyjme + ASC

' — 7%

1 X (Faretraingme — 20) + Dif ferencetime;jme X 6.6 X Dif ferencedummy;ime) + o X Youngdummysime
+ [3 X Congestiomdummy;jme + ASC



ETILEEELEE ESTIMATION RESULTS

INSX—4 tfE
ZR (M) 0.052 NAN
young® =— -0.592 NAN
congestipon¥=— 0.129 NAN
EHIE(E—2H) 0.697 1.872
EHE(E—7) 0.095 0.261
TV 76
FHALLE -73.61
IR ILE e
LELL 0.083

(ZIEEHLE 0.015
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DISCUSSION AND FUTURE TASKS

- Z%2 Discussion
T—RAEHEIYIRDAD LYy THENE L) Yy THDII0THSZ B, THEZTEHLIOBEROFEEIN DALY
JR-only user's trips are 1/10th of all trips, so the number of people covered by this policy is too small.
B EA0.301(FI/EfE) THAZ EMNDL CDBERTITONT VA ERS U FITIEITHRERIFRERLIZC W
Since the time value is 0.301 (yen/hour)The number of points in this policy is unlikely to promote behavioral change.
B, FEEZHENRELI=2OY U TILEN+R2EHENS t BENER AL
The number of samples is not large enough,so the detailed limitation of objectives and modes — t-value is not good.
- % NDERE Futue Tasks
ZLDANE—VHORIRICHEAT 5L 2THEBRZRELIMNERS U FRITWLK oM ERDH D
Seeking how many points can be granted to encourage behavior change so that many people come to work
before or after peak hours.
2023FMATHOHNTVBA A TE— IV EHHLBFATIYRVBERDRE

Proposing a better policy based on the off-peak commuter pass that is currently in place for 2023.
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https://www.jttri.or.jp/members2/kenkyuh/44 tanabe.pdf
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https://www.mlit.go.jp/report/press/tetsudo04 hh 000112.html
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