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Difference in the Value of Travel Time
with and without vaccination
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"workplace vaccination" began, and the number of people vaccinated increase
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Purpose and Hypothesis

E H(] Purpose
DOFUEBOREICIIBRMEDENZILEL, SROBRADTRERSESD

Aiming to understand the difference in value of time with and without vaccination and obtain implications for future policy.

ﬁgﬁ Hypothesis
VOFUoa#EETLHE, RERBEBZE#TGZLAGY, KHEMEIMETIT S

With vaccination, longer travel times are no longer avoided and value of time decreases.
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- use of public transportation increase
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range of activities will expand
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Data for July and August of Toyosu PP2021
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Data that reliably shows whether a person was vaccinated or unvaccinated
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* 7_:_9 7 U —— .s/g\\ Data cleaning
o 500m é ODIE%%EE%E é 15Km 500m < oD Direct Distance < 15km

o i, AR, BEE BEE 5 SITHIIL, 55U

Transportation mode : train, bus, automobile, bicycle, walk, sharecycle, taxi

* E E/:lO) i‘ﬁ Categorize purpose as follows,
o X7 : BHEN T@% - &%) . et - w1 . TE7HF1, &)

Business: "Commute to work/school”, "Return to work/school”, “Business”, “Picking up or seeing off someone”

o FEXFF . BEOA LEELS

Non-business: Other purposes



Basic Analysis

— g Number of data

¢« T—AMW
> :]:g*ijﬁ 1)y j#ﬂ - 3265 Number of trip by the vaccinated
> *?&*ﬁ I‘ U W 70’!3?& - 4388 Number of trip by the unvaccinated

o IFENVERL Age composition
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Basic Analysis

TENEREMDEL (JRE MY v TJODDERERERMD LE)

Differences in range of activities (comparison of standard deviation ellipses for recreational trip ODs)

unvaccinated vaccinated

lj 7 } :/%*E%O)'??E)J%ﬁ = 75\\; L) ﬁ % [, M| Bigger range of activities with vaccination '/




Model for Estimation

vaccination intersection of travel time

‘ NeSted Loglt MOdeI ‘ travel time cost dummy and vaccination dummy
N \

Virain = B1 + 6ttr,n T VYCtrn T EVirn T €Lty nVirn
Vous = B2 + Otpun + YCoun + EVbun + €hunVhun
Vear = ﬁS + 6tc,n + YCen

Vbike = Pa + Otpin

public private Vwalk — 6tw,n
Viaxi = ﬁs + 6tta,n + YCtan
Vscycle = ﬁ6 + Sts,n + YCn
train bus car taxi bike share cycle walk

BRI —2DFR A MEEPHABRZALEZPT, LOETIAZRLRER
INTA—FHEEZEZ =0, ITnZEHRABALE.

Among the multiple patterns of nested structures and utility functions tried,
the above model gave the most reasonable parameter estimates, so we adopted it. 8
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Analysis for each of the business and non-business



Model Estimation Table | JEZF%: non-business

Independent Variable estimated parameter
Travel time [hour/100] -433.71 **
Fare [yen/100] -0.32 **
vaccination dummy 2.33 *
Travel time x vaccination dummy 10.73 o NTA—AADNHFEITZY.
Constant (train) 1.89 *x* The signs of the parameters are reasonable.
Constant (bus) 0.74 ** o HEIIZEEE EMIET
Constant (car) 1.98 ** =M cREORB Y .
Constant (bike) 0.01 The t-values have room for improvement in
Constant (taxi) _3.50 ** significance for the cross and constant terms.
Constant (scycle) -9.22
scale parameter 0.67 ** ~ p<0.01
N 3400 " p<0.05
Log likelihood (initial) -9365
Log likelihood (Final) -1904
Rho squared 0.797

Adjusted rho squared 0.795 10




Model Estimation Table | Z7%: business purpose

Independent Variable estimated parameter
Travel time [hour/100] -220.67 **
Fare [yen/100] -0.001
vaccination dummy -0.19
Travel time X vaccination dummy -0.74 o R —JLINTG A —ANMNIZIF1IZ
Constant (train) 2.36 ** /AR Y
Constant (bus) 0.28 Scale parameter is almost 1.

*k o} >

Constant (can 204 o EEBLUYTEHRDEHE
Constant (bike) 0.55 EEAELN.
Constant (taxi) -8.14 Estimation accuracy is lower than for non-
Constant (scycle) -6.88 business trips.
scale parameter 0.99 **
N 97 ** p<0.01
Log likelihood (initial) -3414 * p<0.05
Log likelihood (Final) -406
Rho squared 0.881

Adjusted rho squared 0.878 11




Result and Discussion: Change in Value of Time

Value of time

dc o FEZETH (non-business purpose) Unvaccinated Vaccinated

E = ; Value of time [yen/min] 29 27 21.71

dc o +e

gz - ) 4 235 (business purpose) Unvaccinated Vaccinated
A E ; Value of time [yen/min] 3,404.34 3,41 58

1. EXEFE TIL, vaccinated D AL FEMEEA /NS Ly 2. FFFTIE, vaccinatedD A A EFRM{EA X E LY

In non-business purpose, the value of time decreases of In business purpose, the value of time decreases of the
the vaccinated is smaller. vaccinated is bigger.
— RERMILEEINT-. THLTULHREMENBREICKEL,
Our Hypothesis is verified SELHEETETTULALAIREENS

The value of time is extremely large.
The estimation may not be succeeded. 12



Policy Implications

EXRBRETIX, VI FUEBAEOAMNRRIMIEN/NS E o1

In the estimation of NOT working purpose, value of time for people vaccinated are lower than people not vaccinated.

=>ERBICKIY AR ETORFER Z0EE LG ZHARENRE SN

é There might be tend to be willing to travel for long periods of time by public transportation after vaccination.

&

O/\/\de) g%ln'“ﬁlﬁ . O/\/ \XJE 5’%%‘:?‘1[/
Might be utilized to forecast transportation demand Tﬁ*ﬁﬂ‘ i U 75\ (_j_ O) Tﬁ] jj gg%

-HBLOH#LWLVIOFMETH, D9F O 0ERNERE Asking operators to cooperate in promoting vaccinations
TEMNDS, TEEMEATAY AEZBEDFEIARE - BEONADEEERICELST IV FUoERER
: S ~ &6 L Promotion of vaccination through advertising by railroad companies
TAI FANITONSAELSDY. . TEEAEDEARTEORAMAEL 5] LEEE
Using this with vaccination schedule demands are predictable and we can
say that demand will be recovered after vaccination. ’\@J %75\ H'
Encourage operators to promote vaccination by saying people use more

public transportation after vaccination.

|||n|
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Appendix | Assumption

BHEjE Auvtomobile
RBFBREMTIE Whether alternatives can_be generated Car
(MHERMABERLOFRE  (FFRIKmLLA) When the origin is in the vicinity of the home (within a radius of 1 km)
BEEZEAL TV LG, KEBEFERERAEIX1 (A[8E) If a monitor own a car, it is 1
BFEZRAELTVWENWES, REFERERAEIZ0 (FRA[EE) If a monitor does not own a car, it is 0

Q)BMMABEEMNLEEN TSR  (FE1kmE Y K) When the destination is far from home (greater than 1 km radius)
REXBFENERELS, REFERAERAEIX1 (F[EE) If the representative mode is passenger cars, itis 1
ZTRLSME, 0 (ARF[HEE) Otherwise, 0

#MR Cost
10kmEL £ % 510.51F/km+29.52A/km., 10km& ;i 7 522.90F/km ~
10.51 yen/km + 29.52 yen/km for 10 km or r%ore, 22.90 yen/km for less than 10 km ERATEHMEREBNEICET S
https://search.shutoko.jp/
R — Taxi

REFEBRERAIE EIZ1 Whether alternatives can be generated Taxi 1 for all trips

EHR Cost

#E L) (ODEERE<1.052km)T420M ., LAFF80M/0.233kminE
FRERR EFHELFELC 420 yen for the first ride (OD distance <1.052 km), additional 80 yen/0.233 km thereafter

ERIF—RAFEARTBEAE IV O —Hx RE

Travel time: same as automobile http://www.kojintaxi-tokyo.or.jp/cus/fares_table.html



Appendix | Assumption

HERE Bicycle
KEFBREMAIE Whether alternatives_can_be generated_Bike
(MHEHRMAEERLOE  (EF1kmELAN) When the origin is in the vicinity of the home (within a radius of 1 km)
BEsEHZRELTWS b, KBEFERARAIEXT If a monitor own a bike, itis 1
BEEHEZRAELTWEWE S, REFERAEMAIEILZ0 If a monitor does not own a bike, itis 0

Q)BHIABRENSBN TS  (FEB1kmE YK) When the destination is far from home (greater than 1 km radius)
REXBFENBEELG S, REFERERAEIE1 | the representative mode is bike, it is 1
FnshE, 0 Otherwise, 0

ER 0953 Costis0
FTERRM /50 Travel time: travel time by walk / 3

D T7HA9)L Sharecycle
REFEBERTRIE Whether alternatives can_be generated sharecycle
HFHh & BB A 5 EF1000mURAIZR— FABHDIEE. REFEAEMBIEIL 1 1f there are ports within Tkm, itis 1.
FHNLLAMEO0 Otherwise, 0
E 309 1= Y 165 Cost: 165 yen per 30minutes
FRERER  E5MD1/3 Travel time: travel time by walk / 3
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