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Factor analysis of
those who do NOT fit the behavioral model
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Background
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Numerical discrete choice models only represent typical behavior.
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What kind of people do not fit the predictions in the typical discrete choice model?
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Those who take a taxi wherever they go
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Those who use a wheelchair

Those who walk a lot



Purpose and Hypothesis

EH’{] Purpose
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Identify characteristics of those who do not fit the conventional behavioral model and obtain suggestions for future policies

%ﬁi Methodology
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Improve the model to increase the fit predictive value for those who do not fit.
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Data Used Data for Toyosu PP2021

* 7—_“_9 7 U — f/ﬁ‘ Data cleaning
i~ — K i S _ Classify transportation mode as rail, bus, car,
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Basic Analysis

Number of data
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Number of trips in test data

Number of trips in train data
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There is a clean split between those who only use public transportation

§ 00- and those who don't use it at all.
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Model for Estimation

‘ Multinomial Logit Model ‘

Virain = B1 + Bst:  + B7Ctr
Vous = B2 + Betpus +B7Cpu
Vear = P3 + Pet. +B7¢. + Pg0cq

Voike = Ba + Betpi + Byoy;
Vwaik = Pty
Viaxi = Ps + Bstta +P7Cta

t : Travel time c : Travel cost
0.q = 1 if individual has a car; 0 otherwise
op; = 1 if individual has a bike; 0 otherwise

Independent Variable Estimated
Parameter
Travel time [hour/100] -470.79**
Fare [yen/100] -0.005*
Having a car 2.21**
Having a bike 1.99**
Constant (train) -0.30**
Constant (bus) -1.75**
Constant (car) -3.20**
Constant (bike) -2.97**
Constant (taxi) -4.80**
N 22827
Log likelihood (initial) -32729.61
Log likelihood (final) -17277.43
Rho squared 0.472
Adjusted rho squared 0.472

**

p<0.0
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Hypothesis

ﬁgﬁ Hypothesis
REOBFL. L LIFEFZHOAFETVICHTEIRYIZCL

With vaccination, longer travel times are no longer avoided and value of time decreases.
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The data do not include the presence or absence of foot and leg problems or foot disorders.
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Calculate the average walking speed based on the time required for each trip

SRZHEFELTHERALT, ETILOHEERRZER

Consider the model's estimation results using step speed as an indicator



Discussions
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People who walk slower tend to choose different modes of transportation than others
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Model for Estimation with Physical \Weakness Dummy

‘ Multinomial Logit Model ‘

Virain = b1+ Bete  + [7Cer

Vous = B2 + Betous +B7Chu

Vear =Bz +Bstc  +B7¢c + Psg0cqa

Vbike = Ba + Betni + Bo0p; + froPW
Vwaik = Be tw + f11 PW
Viaxi = Bs + Betta +B7Cta

t : Travel time c : Travel cost
0.q = 1if individual has a car; 0 otherwise
opi = 1if individual has a bike; 0 otherwise
PW = 1if individual doesn't have physical strength



Model Estimation Table |

Independent Variable Estimated
Parameter
Travel time [hour/100] -282.45**
Far(=T [yen/100] -0.003 o INSA—ADBEELTRY
Having a car 2.14** The signs of the parameters are reasonable.
Having a bike 1.99**
Physical Weakness for bike -1.52** o BYOIXFDIATIX
Physical Weakness for walk -0.71** =Xk AP
Constant (train) _0.52** There was no significance in the travel cost.
Constant (bus) -2.27**
Constant (car) -3.31**
Constant (bike) -3.09**
Constant (taxi) -4.96™*
N 22827
Log likelihood (initial) -32729.61 **  p<0.01
Log likelihood (final) -17310.85
*  p<0.05
Rho squared 0.471

Adjusted rho squared 0.471




Discussions
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The Predictive value of MNL that included a fitness term due to walking speed did not improve from the target rate of
MNL that did not include a fitness term.




Conclusion
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Focus on one category of people who do not fit this category: slow walkers.
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Models that focus on a minority of people who need to be taken into account do not necessarily improve overall accuracy.

Future Works
We would like to consider new variables and methods for transportation analysis for those who do not fit.
c HTHEHFELLTEVADEODIZBEBFESHICHITT, M-LEFEDRE
RALELUNDEBDRERZE (Maximing)
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redict the behavior of those who do not fit.
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Appendix | Data Cleaning

F_BHY—= 5 Data cleaning
Exclude trips with a real trip time of 0 seconds
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Exclude trips where the "Availability of choice" of the transportation method actually used is O.

Exclude trips where the actual trip time exceeds half a day

4= . = Calculation of walking speed
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ivide the trip in vidual trips an te each person’s step speed using t eq’-gl%:wing method
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xtract trips where
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A |'transportation method selected Is "walking™.
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'/'.']/%JE jég.l.%: For each trip extracted, divide the "distance walk" (the way he would go if he walked) by the "actual trip
time" to calculate the walking speed.
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Average the step speed for each individual and add this as "step speed" as one of the personal attributes.



Appendix | Basic Analysis

Number of data
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Appendix | Variation and Predivtive Value

29— Taxi
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Whether_alternatives _can_be generated Taxi are same as those of cars’.

: igﬂﬁc FSE]St g; é(tol%ﬁggﬁ<1 %§§g)§ ’T:F%(?irs }idgj(g%1d(|)s(?ﬂc/eo&%%§g angl,]%ditional 100 yen/0.255 km there after

Travel time: same as automobile

HERE Bicycle

- KBFERERAIE EIT
Whether_alternatives _can_be generated Bicycle are always 1.
- FTERME %iwﬁéwﬁﬁé§%b~—ﬁﬁ¢wmwaﬁﬁ

ravel time: calculated by dividing distance_walk with 15 km/h

B EDETEHE  Calculation of Predictive value

S The numberof ips (e i AND ML sstimated correcty)
The numberof ips (sed i AND ML sstimted comtcty) + - Tha umbe of s (used rsin BUT MNL ssimaed wrong)




