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Proposed maximum revenue fares for railway companies
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= Background

N FICL->TRhESHDONEITEBHL TS
COVID-19 has hurt railway company revenues.

QA T TDERECT-O

ST A O INZSHERS XA T L7 N,

We believe that maintaining the profitability
of rallway companies 1s necessary
to prevent the decline of social infrastructure.
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HWERHIZE  Policy Goals
=

Goal
ESHDOEBEPNARAKIENEIRTE 5%

We want to find fares that will maximize fare revenues for the railway company.

EE L, ROBARIBERAERICK > TRET 5.

Fares shall be determined by the following four indicators observable by the railway companies.

" =TI = s ek
I PG IR B IR A E D3RS B Skt
. . Number of COVID-19 infections
Distance to use Start of use time zone Purpose of use . :
in the previous day
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distance-based ticket promote off-peak usage commuting, school, and others CAnses 1 He gz O1 USels

due to the number otinfections
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7 — X Dataset

O EMEFTTIE, PPT—%D [&M] ©5 b, 2019-2021D3F5D
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In the basic tabulation, we used three years of data from 2019-2021 among the PP data

"Toyosu".
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In the model estimation, we used only data with starting points in the 23 wards of Tokyo.
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2019-2021DF— K )7 Mode Share for 2019-2021

¢ HENMEITRD L, BEECEAEOMANEML TWD,

Rail ridership has declined, bicycle and car users have increased.
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2000 - w2020 .
2021 Users which use 200- 300 yen are the most.
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2019-2021 o #kER| A& O E) it
Migration length of railway users for 2019-2021

& TEIERED 2-15 kmDENSIFFHULE 5HTWS,
More than half of the respondents traveled 2-15 km.
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Departure time of railway users for 2019-2021

& 5 (6-7TH) ICHEET 2 ADFENERSLTWS,
Decrease in percentage of railway users living early in the morning(5-7a.m.).
® IFET v aKEFE (16-18K) ICHET 2 ADFEMNED L TWS,
Decrease in percentage of railway users living during rush hour to go home(4-6p.m.).
& K (20-24FF) ICHET I ADEEMRLSLTWS,

Decrease in percentage of railway users living night(8p.m. -12a.m.).
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rBax n(p(d,t,m,c),s,r)xXp(d,t,m,c)
a,B,x,6

&pld (B d, M AREBRET: ¢, MEEN: m, s1HO I A FBEEE c] D
&ﬁ*ﬁf%éﬂ%l_ T CTh D,

p 1is the fare expressed as a function of “distance: d, starting time of use: t, purpose of use: m,
and number of COVID-19 infections in the previous day: ¢

®p(d,t,m,c) = axd + BXt + yxm + yXc
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T 7 I/LIEIE  Models
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max_),;n;(p(d,t,m,c),s, r)Xp;(d,t,m,c)
a,B,x,0

onix [BE: p, MAEDOMR: s, FTERE: r, 77 L X8k a, 41 7 L XFEEkE: e
DR TR INDHHAHEDOERERTH 5.

n is the user choice probabilities expressed as a function of “fare: p, gender of user: s, travel time: r,
access distance: a, egress distance: e”’.
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« MHEOFEIRFERIL, $xE, &%, BisE, FEHE, TOMmDOMNLIC
L YUKD S,
User choice probabilities are obtained by MNL, which consists of rail, walking,
bicycle, car, and others.

* Vrail = Epricexxrail price t €maleXXrail male T+ Erequiredtimexxrail requiredtime

t€qccess X Xrail access T Eegressxxrail egress + ASCrail

Vwalk = €maleXXwalk male T Erequiredtimexxwalk requiredtime + AS Cwalk

1
Vbike = €maleXXbike male T+ § ><Erequiredtime XXwalk requiredtime + AS Cbike

* Vcar = €maleXXcar male T Erequiredtimexxcar requiredtime + €distance XXcar distance T

ASC.qr
* Vother = ASCotper

2022/9/25 1 ]_



/INT A —XYETFFEE Parameter estimated results

INT A—4R  Parameter tfiE t-value
TEHIE (&)  constant term (railway) -0.00328 -0.11
FHIE ({E4) constant term (walk) -1.78 -99.48
F#IE (B¥:8E) constant term (bike) -2.62 -193.66
F#IE (FEMH=E) constant term (car) -4.57 -243.95
TEHIE (Znftt) constant term (others) 8.97 381.64
MR male -0.239 -6.23
FRERFRE [BFRI]  required time [h] -3.34 -30.18
Kl [MH]  price [yen] -0.00149 -11.11
77+ ZiEEE [km] access distance [km] -6.27 -31.28
A 7L XiEf [km] egress distance [km] -6.06 -28.29
Pt [km] distance [km] 0.0951 28.66
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TG D EZFT  Interpretation of estimated results

OFFEISM, T/ IR, A JLREEIIOVLTIE, ZNENOES
NEWNEE, AP AE L DERE L T,

The smaller the values for time required, access distance, and egress distance, respectively,
the greater the utility.

QHKEBEBRENLLLHBDE, DINIHAINIAKEL KB EWR S,

[t can be said that lower rail fares increase utility only marginally.

OEREDEHARS LD L, DINIIANRELLLIBREG ST,
As the distance traveled by car increased, the utility increased slightly.

e RIFEERN 24 72 FCADWVWBREWVWD T EARBRLTWADOAE LAWY,

This may suggest that some people prefer to drive long distances.

Funll
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< Consideration

e INTA—=RDRERELNHFTY KL LGh-7=Z h b, IZTHDEHEHEZ
THDIDHELD D,

Other variables should be considered as the parameters were not very sensitive.

- SEEBEOLATRALIE R THET 5 LA TERA Tt
L__7hz DJ%BIPODH%XE/_:C\:-@\%

This tlme, due to time constraints, we were not able to reach the maximization problem, so
this will be an 1ssue for the next time.
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s OO FICK > THESTDONGRZIZE/NLL TS

COVID-19 has hurt railway company revenues.
c MEBEBESHLDPNRBALIZ, AV 7 7DERZIARLHFFEL <AL,

Deterioration of railway company revenues is undesirable because it leads to the decline of the
social infrastructure.

c KBS DOEBEEINARKIENEIRTCZ2EEZ R DIF7z0,
We want to find fares that will maximize fare revenues for the railway company.
c BEIIHESHNERAIREELRUTOADDIIBEICL >TARFZ LD ET S,

Fares shall be determined by the following four indicators observable by the railway companies.

2 - 5= Policy Goals and Background

" e = =) p *
HI R AR AR ERY Numﬁt;Je?oaf) C?O?llgﬁgg%iriycﬁions
Distance to use Start of use time zone Purpose of use ; :
in the previous day

BRI 7 - sBONRRE B, B Zotn3o TS & SRAEHMOL

changes in the number of users

distance-based ticket promote off-peak usage commuting, school, and others due to the number of infections
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2019-2021 o #EF A& DOODBERRIEEE

- EIEEEEZEIT 2 ADEIEAED
« HTTIEHZH2-15kmDZEEIZ T 5 ADENESHIEN

2021 14.17% 6.34% 17.59% 21.69% 14.44% 7.26% 529% | 443% 382%

2020 6.35% 451% 5.89%

2019 527% 396% 6.83%
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2021 20.86% 11.32%

2020 JsEsks

2019 27.43%
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2019-2021 0 #EF & o HFER= (k)

o 5T ET-IRDRHE®TICEENALND

2021 6.29% 13.34% 23.60% 30.47% 12.11% 7.94% 494%

2020 30.31%

2019
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2019-2021 o skEN BE OB ERN (FH)
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2019-2021m#kEN BEOMABERN ((KH)

o ISETOMAINBDLTWSE (AEDRR -T2 EICEBED7?)
« IRETOMABILB> TWE—7, BEWYTORNEANEMNL TWLS

6.94% 9.36% 34.18% 3.04% 3.82%

7.61% 8.46% 35.97% 3.36%
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2019-2021 D gREAH HZE O H FH R
Departure time of rail r1dersh1p for 2019-2021

@© B8 G-TH) ICHFKT 2 A0BIEED L TW 3.
Decrease in percentage of railway users living early in the morning(5-7a.m.).
@ BET vy 1 HT (16-18K) I[CHFKT 2 ADFEARLS L TL S,
Decrease in percentage of railway users living during rush hour to go home(4-6p.m.).
® | (20-24FF) ICHFT 2 ADEEMELS L TL 3D,

Decrease in percentage of railway users living night(8p.m. -12a.m.).

2021

@

Pyl 3.30% 17.10%

24.32%

2019
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5 5= Background

¢ 10 FICL > THRERHDOREITEMLL TWD,
COVID-19 has hurt railway company revenues.

EWBER

20,381 19,945

16,750

10,057 %770 JREEEAR (5% : 2R, 2 25755

R+41° Wsos
| 100

2018 2019 2020 2021 2022

=AY T TDRREZCIc, FKERTDINEHERT IZHZETIE R WD,

We believe that maintaining the profitability of railway companies is necessary to prevent
the decline of social infrastructure.

2022/9/25 79



S NIAGI A DY AN
Interpreting of the maximization problem
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