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ABSTRACT

As the era of autonomous driving approaches, it is expected to have a significant impact on our
lives. When autonomous driving cars emerge, it is necessary to develop an index that can evaluate
autonomous driving cars as it enhance the productive value of the car by reducing the burden on
the driver. This study analyzed how the autonomous driving era affects commuting time and
commuting time satisfaction among office goers using a car in Gyeonggi-do. First, a nonlinear
relationship (V) was derived for the commuting time and commuting time satisfaction. Here, the
factors affecting commuting time satisfaction were analyzed through a binomial logistic model,
© 2021. The Korea Institute of centered on the sample belonging to the nonlinear section (70 minutes or more for commuting time),
Intelligent Transport Systems. Al ~ Which is likely to be affected by the autonomous driving era. The analysis results show that the
rights reserved. variables affected by the autonomous driving era were health, sleeping hours, working hours, and
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leisure time. Since the emergence of autonomous driving cars is highly likely to improve the
influencing variables, long-distance commuters are likely to feel higher commuting time satisfaction.

Key words : Commuting Time, Commuting Satisfaction, Autonomous driving, Logistic Regression
Analysis
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<Fig. 1> Research method
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<Table 1> Attitudes toward commuting time

3) t:rliuniifnéov;ii Observations Proportion(%) Commuting Time(mins) | Standard Deviation(mins)
Satisfied 5290 79.0% 39.7 25.6
Dissatistied 1349 20.1% 523 243
Very Dissatisfied 61 0.9% 66.8 239
Total 6,700 100.0% 425 259
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<Table 3> Explanatory variables in this study

Main category | Medium category Variable Variable type
Traffic Child traffic safety Four-point scale ranging from 1 to 4
characteristics Own a car Categorical variable (Yes, No)
Structural . .
. Own a house Categorical variable (Yes, No)
A regional
€ .. Public facility Four-point scale ranging from 1 to 4
characteristics
House duration Continuous variable (unit: year)
Sleeping time Continuous variable (unit: minute)
Leisure time Four-point scale ranging from 1 to 4
Individual behavior Regular exercise Four-point scale ranging from 1 to 4
and attitude g P g
Healthiness Four-point scale ranging from 1 to 4
Relationship with neighbors Four-point scale ranging from 1 to 4
Gender Categorical Variable (Male, Female)
Age Continuous variable (unit: age)
Numbers of household members Continuous variable (unit: person)
Sociodemographic Household Income Continuous variable (unit: ten thousand won)
Non-structural : . . . . .
or-stuctuta variables Marital Status Categorical variable (Married, Single)
variables
Graduated from college or above Categorical variable (Yes, No)
Having a school-aged child Categorical variable (Yes, No)
Having a preschool child Categorical variable (Yes, No)
Job stability Categorical variable (Yes, No)
Self-employed Categorical variable (Yes, No)
Job-related Weekly working days Continuous variable (unit: day)
characteristics Weekly working hours Continuous variable (unit: hour)
Daily working hours Continuous variable (unit: hour)
Job duration Continuous variable (unit: year)

*For each binary categorical variable, “0” refers to Female, Single, No and “1” refers to Male, Married, Yes.

1. SARIELS BN
TN s FEANEE S vA= WETt Aold AR AqFHER, ¢ SRS T
= Zlo] "Aaslit A U] 98 o AFEA U9 Chi-square Automatic Interaction Detector
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(CHAID) ¥4& %%’8}9'}14. CHAID ¢12&e HxW57F 5P Y o Pearson 7holAlF FAIFS 283t
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Vol.20 No.5(2021. 10) The Journal of The Korea Institute of Intelligent Transport Systems 179



AR S2AIZH BEE0| AES oHE 20124

Lkeo
HE % n
- 0000 210 1410
| : 0.000 1 ¥ 1000 79.0 5290
! “jnnd BA 1000 6700
I | C
S22
P-2 Z2=0.000, 3l0l H3=848.
114, df=5
| | | |
«=27.0 (27.0,350] (35.0,57.0] (57.0.|70 0] (70.0.| a7.0] > 8|7 (]
ke kE2 kE3 k4 LeEs LEg
EEd % n e % n e % n =Ed % n EEd % n e % n
®opoo 70 189 H0000 1856 261 H 0000 363 380 Mo000 620 303 ®opo0 124 80 W o000 347 200
1000 9302123 ¥ 1000 815 1153 " 1000 647 713 W 1000 480 280 1000 876 628 51000 653 393
A 341 2282 @A 211 1414 A 16.4 1102 A 8.7 583 A 107 717 @A a0 602
= I &l
Lol O 2pal2t
P-2 EF=0002, 310l H3=16. P-2t ZZ=0.000, 3t0ol A3=19.
658, df=1 196, df=1
=480 >480 «=20 >20
| | | |
kET Lesg LeEg k=10
HE % n HF % n HE % n HEF % n
Sogooo 96 oo| |Moooo 51 69 (Woooo 244 127| (Moo00 150 134
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< 27 27-35 35-57 57-70 70-87 > 87
Commuting
Minutes | Observa | Proport | Observa | Proport | Observa | Proport | Observa | Proport | Observa | Proport | Observa | Proporti
tions |ion(%) | tions |ion(%)| tions |ion(%) | tions |ion(%) | tions |ion(%)| tions | on(%)
Satisfied 2123 | 93% 1153 | 82% 713 65% 280 48% 628 88% 393 65%
Dissatisfied 159 7% 261 18% 389 35% 303 52% 89 12% 209 35%
Total 2282 | 100% | 1414 | 100% | 1102 | 100% 583 100% | 717 100% 602 100%

<Fig. 2> Decision tree analysis results
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<Fig. 3> Decision tree analysis results

2. 0|8 EXAE 3|FEN ZHut
SEAE o] &ste AR TheH JAEAURE FEE T 9 T HAAE 111 70872, 874 o
2 oo ojgEA e HARYS AW B2AZte] 708788l AL 7179, 8§73 o4l A%
1L 602 R FAHNL TIAKT HEE FFe vA= 89S BAS A3 o5 2T Hosmer$}
Lemeshow #1789 fFo|g&2 005 o422 BF AP Fo3 ZloE etk dFall #4454
Nl R IEEA, AFA BA, IAEA, 44 2 HE 54 § oI 40l EFHJL o] 7HEH HF(+)
o JFL Hol: WFE FIAL] LojE WEES Fol= WFE NP + YA
<Table 4> Model Summary & Hosmer and Lemeshow Test
.. -2 Log Cox & Snell R | Nagelkerke R .. . .
Division likelihood Square Square Division Chi-square df Sig.
70-87 445.136 121 230 70-87 9.371 8 312
more than 80 670.759 162 224 more than 80 18.457 8 132
<Table 5> Classification Table
Predicted
Division
.00 1.00 Percentage Correct %
.00 9 80 10.1
70-87 minute
1.00 5 623 99.2
Total percentage 88.1
) .00 98 111 46.9
more than 80 minute
1.00 53 340 86.5
Total percentage 72.8
H] 4GP BE Tl GFE VAL WEE APAF, A, ol 2w BEE, APAE WS
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<Table 7> Classification of influence variables in the transportation and non-traffic areas

Non-Transport zone

Division 71-87 minute > 87 minute
Numbers of household members(+)
Job duration(+)
Relationship with neighbors(+)
General Influence Variables Public facility(+), Job stability(+)
Age(-), Marital Status(-),
House duration(-)
Regular exercise(-)

Numbers of household members(+)
Job duration(+)
Relationship with neighbors(+)
Graduated from college or above(+)
Household Income(-)
Self-employed(+)

Healthiness(+), Leisure time availability(+),
Weekly working hours(+),
Weekly working days(-)

Influence Variables in the Era of Healthiness(+), Sleeping time(+),
Autonomous Vehicles Daily working hours(-)
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