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Transportation Models Using New Personal Attributes
in the Post-COVID-19 World
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Background 1
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New life style by COVID-19
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Activity mainly from commuting to living

- LAMBIN=YFIL

The change of the needs from mass services
to personal services



Problems
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Insufficient explanation ability with existing personal attributes
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Sueki et al. (2018) show that our-based travel pattern data by using
GPS data is effective as new individual attributes.
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Behavior patterns are different even with the same socioeconomic

_ attributes due to COVID-19.
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Create new individual attributes
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Note the elements which will change after COVID-19
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Check effectiveness of new individual attributes using the data before
COVID-19




Method
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Clustering by features which will change after COVID-19
- HENRENIGR DI SRR mE Average and standard

deviation of commuting time

- B ,:t H O)'??E)J B E’\Jd)ﬁﬁ Average and standard
deviation of commuting time
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Use the clustering result as a new individual attribute
when constructing the MNL model
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Compare the likelihood ratio of the model with
the one before using the new individual attribute



Clustering

Principal Component Analysis
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Interpretation
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Make a dataset for each new individual attribute
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Estimate parameter with MINL
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Interpretation

classO class class2

class0 tfH class1 tfE class2 tfH
L 0.33 1.10 0.51 0.66 0.61 2.03 *
U E A INA -1.30 -3.46 x»+ -1.78 -1.85 -1.58 -4.98 *x
H =B H —2.14 -11.26 ** 067 232 % -121 -6.39 *x*

% - - -
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—HR A S B[ /10] -0.03 -2.06 * -0.03 -1.09 -0.01 -1.14

classOFXEBEZIFT. -
Those who are classO prefer train.
IFETRS (LEME R 28 T TLDIN 5, It’s because they dislike congestion
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Those who are class1 prefer car.
It’s because they can miss the last train.

class1(IBBIFE (C K DRAZELER TR, The parameter of travel time of class0 is
IR TR S RMTRN, small. It’s because they are patient

class2 (FEBEAZFH. BlE(CIBDNABDOZTIEHVINELN, Those who are class2 prefer train and
RS (E TSN EANAFEEINS "the parameter of cost is small. It’s

because they have commuter pass



Ada pti ng M N L (details are in appendix)
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%IED y\y F:E;")bﬁiﬁﬁﬂ Use MNL model

o XNAAEEZER Utility function

= . . . . 4 )
Virain = ASCrain + Btime * Xtrain_time + Beost * Xtrain_cost

Vous = ASCpys + Btime * Xbus_time T Becost * Xbus_cost

Vear = ASCeqr + Btime * Xcar_time T Beost * Xcar _cost + ——\\
Vwaik = ASCyaik + Btime * Xwalk_time T Beost * Xwalk cost  \_ \// J
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New individual attributes have effect on travel behavior even before COVID-19




Consideration

- 1] DT?&@?‘_Q (CKDITSTAI \/7 Clustering with the data after COVID-19
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The effect of the standard deviation of attendance times is small before COVID-19
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The effect of these factors will get greater after COVID-19
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The first principal component score
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Appendix: Principal Component Analysis Results 12
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tion Results 13
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Appendix: Clustering Methods ,,

UserlD purpose_work_holiday purpose others_holiday purpose_home_holiday purpose_work_weekday purpose others_weekday purpose_home weekday working ave home_ave  working var home_var label

4681 -0.748267458 -0.009750307 1.163211178 -0.024599007 -0.41523767 0.646144311 -0.773645359 -0.367502449 -0.419502585 -0.14702553 2
4684 2.120603543 -1.889380734 -0.156349869 2.470937688 -1.463900616 -1.418186571 -1.945146606 -5.708035734 -0.41649686 -0.838498125 1
4688 2.264047093 -1.889380734 -0.37627671 2.095746654 -1.463900616 -0.875988822 5.470958194 -2.291859898 -0.449718813 -0.306874849 1
4690 -0.748267458 0.471085383 0.375566212 -1.139771727 1.470027695 -0.514523655 0.367290629 -0.351873518 -0.455764979 0.015224173 0
4692 0.255837392 -0.636293783 0.650048549 -0.960687625 1.054210565 -0.161874712 1.261771847 -1.03112834 0.304324382 0.447491683 0
4695 3.268151944 -1.889380734 -1.915764597 0.164435429 -0.698245421 0.789121208 -0.575472244  0.490275272 0.213862635 -0.511871884 1
4696 0.493171266 -0.795777577 0.547416023 -1.656163688 1.581041199 0.068484678 0.897224163 0.927915584 0.177088437 -0.100868653 0
4697 -0.748267458 1.86988012 -1.915764597 0.815683126 -1.030108354 0.335982619 -0.303570283 0.101787118 -0.372846139 -0.818110689 2
4700 -0.157617546 -0.120316803 0.43874629 0.287448883 -0.778840704 0.729864623 -0.06096335 -0.254140977 -0.404061051 -0.155470331 2
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