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Hypothesis of Hiroshima Univ. in 2014

Many travel behavior take twice as much time as alternative time
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2017 Focus Point

2017 Are they choosing a slower travel mode among all alternative?

We focus on Rationality of travel mode choice

rational / irrational

w ] ] (N=1522)
Defining Rationality

selected mode
= alternative one takes minimum time

selected mode Ikrational
#alternative one takes minimum time

Rational

Irrational

» In fact, 56% trip didn’t behave rational choose of travel mode
v

(M Analyzing the tendency of Rational / Irrational behavior
@ Comparing Value of travel time of Rational and Irrational by
using estimated parameter
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Basic analysis

Rate of the difference acording to sex

Irrational

0% 20% 40% 60% 80% 100%

M Female m Male

Males prefer to take rational mode
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Basic analysis

Rate of the difference acording to puprose

Commute

Other [ e
Return Home
Pernonal

Business

0% 20% 40% 60% 80% 100%

B Rational M Irrational

Business trip have tendency to take irrational mode
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Basic analysis

Rate of the difference according to trip mode

Bicycle |

0% 20% 40% 60% 80% 100%
M Rational M Irrational

Walk and bus are irrational

November 14, 2017 THE 16TH SUMMER SCHOOL



Basic analysis

Analysis focused on travel mode

Bicycle

0% 20% 40% 60% 80% 100%

B Male M Female

Females prefer to take bus
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Basic analysis

Analysis focused on travel mode

Bicycle

0% 20% 40% 60% 80% 100%
M 20's m30's m40's m50's

Many 50’s take bus
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Binary logit model

Utility function (model 1)

Urationai = IBO + .81 * time + .82 * COST + :83 * dumm}’sex

+ B4 * dummy q, + Ps * dummypgysiness + €

Ulrrational — O

Bo:constant f3:sex dummy
f1:time|min]| f4: car dummy
B cost[yen] Bs: business trip dummy

Model structure

< Rational ( observed mode choice = the fastest time)

Irrational ( observed mode choice # the fastest time )
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Estimation Results (Binary Logit Model)

Constant -1.333 0.128 -10.403 2.2e-16 e
Time [min] -0.165 0.381 -0.433 0.665

Cost [yen] 0.127 0.038 3.379 0.000728 ke
Dummy [sex] 0.145 0.152 0.953 0.341

Dummy [car] 2.623 0.142 18.451 2.2e-16 kokk
Dummy -0.992 0.271 -3.660 0.000253 ok
[business]

LLO -1054.97

LL1 -777.90

Rho 0.262

Rho.adj 0.260
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Multinomial logit model ke =1if i = Rational \

0if i = Irational
Urrain = By + U+ Bs+1x o)  timer + (k + B, +1  fg) * costy +ep 1 1 L = [rational
Upus = P2 + (k * Bs+1* fg) * timepgy, + (k * f7+1 * fg) * costpy,
+ By * dummyge, + B1o * dummy,geso + €y,
Ucar =Pz (k*Ps+l+*Pe) *timec + (k * B;+1 * Bg) * costc +&¢
Upike = Pa+ (k* s+l * Bg) * timep; + (k * B;+1 * Bg) * costp;
+By * dummyse, + €p;

Uwair = (k * Bs+1 * Bg) * timey, + (k * B7+1 * Bg) * costy, +ey
B1: constant(Train) B,: constant(Bike) B:rational dummy/(cost)
B,: constant(Bus) Bs: rational dummy(time) Bg: irrational dummy(cost)

P3: constant(Car) Be: irrational dummy(time)  Po: sex dummy

B10:50s dummy
Model structure Train

— BuUs

~ ke

Walk
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Estimation Results (Multinomial Logit Model )

Variable parameters st ror_jzvalie i) L

Constant(Train) 1.538 0.140 -10.981 2.2e-16
Constant(Bus) 9.088 0.576 -15.791 2.2e-16 ,okex
Constant(Car) 1.325 0.113 -11.778 2.2e-16 ook ok
Constant(Bike) 1.830 0.155 -11.810 2.2e-16 ok k
Dummy[Rational _Time] 9.253 0.577 -16.033 2.2e-16 ook ok
Dummy(Irrational_Time] 2.730 0.354 -7.722 1.146e-14 ook
Dummy[Rational_Cost] 0.622 0.068 9.090 2.2e-16 gl
Dummy[lrrational_Cost] 0.817 0.058 14.018 2.2e-16 ok k
Dummy [sex] 2.053 0.174 11.772 2.2e-16 owk
Dummy [50’s] 4.739 0.541 8.752 2.2e-16 ke
LLO 2449.565

LL1 1365.922

Rho 0.442

Rho. adj 0.438
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Policy Simulation
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