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Background and Motivation
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Work hours and locations have become more diverse due to the IT
evolution and COVID-19
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Companies no longer provide commuter passes and we have to pay
transportation expenses
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Activity areas and transportation modes tied to commuter pass may
change
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hypothesis) Increase stops or outings to commercial areas off the pass route
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The possibility for introducing a new form of Commuter Pass
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https://urtrip.jp/zurich tram_bus ticket/



https://urtrip.jp/zurich_tram_bus_ticket/

gRL Model on Time-Space Network
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Time-step restrected gRL type activity scheduling model
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NL Model
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Activity pattern choice by Nested Logit Model.

[iﬁ@]@%ﬁﬁﬁ% Probability of activity choice
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P(d,m) = P(m|d)P(d)

(&

/%1£F1TJ'§EE$ Conditional probability
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Specification of Utility Function(NL Model)
|
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Utility of combination of destination d and mode m

Udm:Vd+Vm+Vdm+gd+€dm

B #9ithd ?D 3h B O ¥ 7€ I8 Determinant of utility of destination d
Va = Bp - poilU(d) + B, - duration(d)

RBFEMDNFADEFEIE Determinant of utility of mode m
V., = Bm + Bc - cost(m) + B, - time(m)
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Determinant of utility of combination of destination d and mode m

Vdm=0
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Error term

ngGb (O' .ud) <c:dmNGb (0' 'udm)

poiU(d)
FETEXNA Utility of stay

duration(d)
SHTERER Duration of stay

cost(m)

1B E Fare
time(m)
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MNL Model

o MNLIZKARBFEDZER Mode choice by MNL
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KBEFEMDINA  Utility of choosing mode m
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RBEFEMDEIRFEZE Probability of choosing mode m
exp (Vn)
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Data Cleaning
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Prepare Trip and Stay data
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Data Cleaning

BRIEHET—SDIER

Prepare Trip and Stay data

0 ﬂ.’.EEEH Target area

Total data:6346data

Raw data

Total user:318user
Total trip: 29999trip

Total trip: 3926trip
Total stay: 2420

B VR

Prepare Activity Link for
parameter-estimation
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Target area data

Total user:187user
Total trip : 4814trip

& 2 A o4 4 31 Activity Link
Identification of Commuter Pass Rout Node :120node
Link:1813link
In Commuter Pass Route : 255trip LinkiD... OriginZonelD + DestinationZonelD + mode
Out Commuter Pass Route: 540trip
36 user have commuter pass \ mode = (Train, Bus, Car, Bicycle, Walk, Stay, CommuteTrain)

—— Only use commute: 32user
_ Not only use commute:4user




Basic Research
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A : The end of Commuter Pass Route(Estimated)



Basic Research

Travel pattern 2:
Travel broader at the end(s) of the

Commuter Pass Route
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Basic Research
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Traffic share by purpose
o [FFETHEMTRESHLRK Walking’s
proportion is largest in almast all purposes.
o NHRBEERDHLE. ETOEMTNARKIYHENZ
LY
Looking at public transport, train’s proportion is
larger than bus’s in all purpose.
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Average No. of trips per day
Commuter pass holders: 1.76
Not holders: 1.55

ﬂﬂf"ﬂﬂﬂﬂ”“ﬂ‘ﬂ

o

200 400 600 800 1000 1200 1400
kU #
= = N + - LY 2NN
EHAEI S @ - EF LAY
Percentage of commuter pass trips
o ZLDN)YITTEHENMTENRLND
Many trips with regular out-of-area behaviors.
o TFHEWNTHIIFEN)VIIZZL KHOERNSE
R HITEMARLND
Because most regular intra-zone behaviors are on

homecoming trips, there should be a lot of
behaviors going straight home from work or school.
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Estimation Results (MNL model)
e

Explanatory variable Parameter T-stat
Constant term rail -1.420 -15.92%*
Constant term bus -1.364 -13.58**
Constant term car -1.776 -14.48**

Constant term Commuter pass rail -0.910 -2.817%*
cost(/100yen) -0.066 -0.744
time(/100min) -0.405 -5.280**
LO -1366.6
LL -994.72
Rho-square 0.272
Adjusted Rho-square 0.268

*10% significant **5% significant

RBHEBELEIRD/INGA—ZHTE
Parameter estimation of transportation mode choice
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There is a significant effect of time on transportation choice.
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Cost is not a significant variable.
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When comparing the constant terms for railroads with and without commuter tickets, the ineffectiveness of
the term with commuter tickets is smaller than that of the term with commuter tickets. 12



Limitations

. H%?:FE%%'J%’JH%QRL:E?»O)E%%E Time-space restricted Recursive Logit Model

- EEERRICKYMERE =21 LR TYTHNELGLEEA DXL
Time-step is different among “activity” in activity model

- FEELUEEIVOEREITHEI D VEMNEZ, ST EORMRE
BUT, splitting activity links increases the number of links and the computational cost

- RYRT—IOMNKRELGD, FALRTYTHEOT LA EIARMBBLAE TELEED
The large size of network and short(=elaborate in terms of model’s accuracy) time-step
critically affects calculation cost

Nested LogitET JLMDEERE Nested Logit Model

- BMBERO LSS, BIRERBEMNMEZ S5E0—T VT PHENKE
When the number of choices increases (such as destination choice), coding and computation
becomes more difficult
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Data Cleaning

1) i [X 1ZE Al : Target area
o ZEIM2019PPT—EM3L 0D EKEoNT-2M -FERITTYT7IZRE
Limit the toyosu-yurakucho area

2) EHIBRA/9} D #5E : 1dentification of Commuter Pass Route

o HA—H-—DOV—UHEOBH-BENVITNoRILIVITVFUOIRENE L 1BERRL. &
BERY R MEERLZDIL—EEEIIL— EER

o BEENIBEFEN)YTLUNDRYTIZEWTYRMIEENSERDEBEDE ETH A
Aggregate as movement/ stay between zones + Determine within/out of commuter pass

3) ,EEJJ'J‘/O{’EEZ . Prepare Activity Link for parameter-estimation and allocation in gRL

o BETRR)IV—UESGOOMAvIa)EFEL, V-UREBEETHE
o MRMEMNERMHTHIEEZ. FAEDNADERELTER

4) *5@1 &,%E%—QOM’EEZ : Making Trip and Stay data

o —HOBEBEZRTNIVIT—EMLHBZMN)VTERMN) VT DEFERZEHFERZEDEEZRD
CETHERBZELRL. FET —2E/EK
Calculate Stay time by taking the difference between the arrival time and departure time of the
trip and the next trip
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Data Cleaning

JTT—43

trip.csv

318user

29999trip

1)

BN -FZEETEBES00mAy anE|L, FENILY /R T—3%FERK
/—K#:120node

1)>27%1:1813link

2) Ay AR EILFzEER)YT D O DA EM-FRETRICEET HL0FHE
4814trip
187user

N7 IVTAETAT—321ERK
T—45%.6346T—%

kv T —%4:3926trip
WIET—%:2420
EHAB MWK w7 :255trip

T ZAB 4} R T :540trip

HTERY) T 2420trip

36user: EHEFORIVT
4userBENEZF LN CEHRNITE
32userBENBRFDATEHAEA
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Travel pattern appendix.
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Basic Research
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Reason we exclude buses and deal only with the
railways
o RRZBFETIEEHKE >/ \RELGOTNVS
Representative transportation: train > bus
o NADKBFESEEINEE - BFEICDONT
ELZZo TS
The share of bus transportation is lower for
commuting to work and school
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i Percentage of commuter passes
b o ZLOMN)YITEHENMTENELND
W Many trips show regular out-of-area behavior
5 o REN)VITEHBERNTENthD BHIN) YT
. EHRLERON . KHPOERNMOERT S
s TENRELNS
A _h More regular intra-zone behavior on
BT homecoming trips than on other destination
k- ;F e trips. More behavior of going straight home
0 200 400 600 800 1000 1200 1400 1600 1800 from Work or SChOOl
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