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Abstract

Government is putting many efforts to reduce commute time, but it continues increasing due
to various environmental changes. As commute time is one of key measures which influence
workers’ quality of life and happiness, research on long commute is an essential topic. This
research attempts to introduce a new index, “Commute Satisfaction Level”, as a way to
overcome the ambiguity of absolute commute time length which is often less practical to
perfectly reflect the true perception of the commute quality. This research starts from defining
the long commute time by workers and analyzes the characteristics of the workers who have a
high satisfaction level despite their long commutes using decision trees and logistic regression
analyses. The result shows that commutes of 58 minutes or longer are regarded as long
commutes. In addition, such factors as spare time, relationship with neighbors, sleep time
duration, transportation safety for children and public transportation use over car may positively
influence the level of commute satisfaction regardless of long commutes. These findings imply
that alternatives other than reducing commute time should be sought to raise the satisfaction
level of commute when it is hard to substantially reduce the commute time.

Keywords: commuting satisfaction, commuting time, decision tree analysis, Gyeonggi province,
logistic regression analysis
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Uo7t FZ39] A4S 3744 A AREC R HigtE = AT EARIT Olsson et al.(2013)0] A= 71 A1
° tiell 3742191 A1k g siAshs A gke] w2, ol Tgo] LA Bt
5.9 S 95| Qle}, “B29] 94’ BAlE thE Morris and Zhou(2018)= 71 4]
5 Hrp PEG 5 Qlrhs AARE AATSHT
E FEUEE FFE vAE AL HEb Jang(2018)0] mHEH, AFHE 717
2 A0 FEUEHLEE ERUth T2 O] FARRE & 2 F U AT A BT 2 AR Ao
AHE HIF o] 22 TSI 57 YERG T Bin et al.(2013)9] AT GA] ARLE 7]7]9] QIEH|Q
HE 22 B5He 59 o)A £ AREC R vHFv AnEE S -85 285 AMelA] Hejo] FE
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1. 22 & %Y

FTA AEES YR 291L otot7] 915 o714 371 ATAGRDO] 20164 AT 7= 8 4]
Y2 YRS BAARE BEITE S 2AH A7) 20 7170 475 o s, 31) A2 553
A AT BLE FEHA. 22T 317 AF 220 BE EAL st A2E FH: 600774
18,600717-8 ZAA0 B, Q7w vles) F7H2 14007478 FHAEHLee and Son, 2017). FAHEAH 52
AZFBFEL HAE 48 HE(LAS 20, 289, 385, 4282 TG, ol Ak SRBFL S 2
27 % BB O GE SUAE AT 158878 BARRO 2 9gslach)

2. S2AZ Y E2UIT UZE SHE

—

2N HEE] G2 E2A E4S BT AT Table 13} 2} 974 o)A QA 7kt 405
E2A7Re B 41380 Ueith ol FRLEATUNA BAT e B2 Ag910] 59 B2 42
23} §A5teH(Korea Transport Institute, 2013). -0 2 2p319] @A S2AIZke] ofsl ‘wh$- Bar el 79 W
AR 7328, BWL SLTE, WES 385202 theht). e TS B4 o] ulgo] 19 ulgiel v

ofgfiell A= B 9 - =P eiteto] HE 9l "ERHE O] o]y HF = EASHYTh

Table 1. Attitudes toward commuting time

Attitudes toward

L Observations Proportion (%) Commuting time (mins)  Standard deviation (mins)
commuting time
Satisfied 12,946 81.5% 38.5 25.1
Dissatisfied 2,801 17.6% 51.7 22.9
Very dissatisfied 140 0.9% 73.2 20.9
Total 15,877 100.0% 41.3 25.2
527 MRS B 2AI7) Afo]o] APEAE Figure 17} 2k, Qb0 2 BoAglo] 48 A9 BEEL
obd Aoz olFErh ShATE I B AAGATE Fe FolA|trt 504 o] F & HA] oA &, SEAKE
o] 2o|A4% FLAN BEEE A5H 08 Yo 02 dpEiglont AR olFE BEEE 052 Hof

2) =9l AR2ARE A2 28'S 2t 271E 58 A2 AESis B, FUI=R 49 2 2Ar| ES2 YRS Astl V2422 =9 General
Social Survey@t 20| 43 A2 PHLUCE Ol SERES 7ISAIICE B0l EAGIAIRE Altof St =0t Falsin 2ot g 28 4+ U= 2

JRICt Ofzef 2= A 2RI 22 0|2 Y2 B0 O[F 2AAE SIENES JRsoHA Btk E0F JAMR

[2], 2| 374 2| 4%, 2019'F 82 293
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AAY D7t S AR5k A 02 Uehdth mhebA ofgfjo A& =99 23S FFAIT o] Hofk FAL
et STt w2 R 132 o2 FEA; 1H] H g A of gt
Commuting Frequency Proportion (%) g 100%
minutes Dissatisfied ~ Satisfied | Dissatisfied  Satisfied g 0% \

Less than 10 4 1,171 0% 100% B . N\ sy

10-20 226 3,467 % 94% - N\ /L

20-30 483 2,934 14% 86% N S AN

30-40 514 1,278 29% 71% o po I

40-50 426 578 42% 58% 0% =~ ~

50-60 541 1,151 32% 68% 0% ~ ~

60-70 204 319 39% 61% 0% ~ ~

70-80 178 1,013 15% 85% 20% -~

80-90 199 770 21% 9% . ~,

More than 90 166 265 39% 61% o Commuting Time

Total 2,941 12,946 - - 10 20 30 a0 50 60 70 8 Morethan90 minutes

Figure 1. Relationship between commuting time and the proportion of commuting time satisfaction

Ao SHA A e A o 2 RS 7]Eo] H sttt dEAP L= S EAIZEO Z:_‘:} o=
TAsks Zolth oot sl AF7HA| S=elA= Zo

(long—duration commuters) 2] -5=A| 7ol TRt Q1AL B o] Tgh ARt ZAFAA = Bl &%t
7| M= ole] AdTES AR FIAIREE R L 240] & X]'oﬂ ojgh A= AR %‘E‘/‘]Z}% 60+ ©lst,
Z_] 5’1*17}’0— 60+ old o & AARE=H], ol 1AXF o) doletal St 7% 7]'/‘]—4 DAz Arf et A
}ﬁ ol 718kst A tH(Urhonen et al., 2016). YobZt FAIZ B4 = =04 S (extreme commuting)
=il ol Qe HdT} 2] & th ez ShA 519 7]F(threshold for extreme commuting)-& A
e At %T__L—J 5]-23HAI A = 605 o4 2 LFeERGT(Jones et al., 2008). T EAIA|H o] FAto] et A :
HE 608 oS Fa B2 AJ7to =2 AA5HItH(Nie and Sousa—Poza, 2018). o]Are] A1 AIE2 £35S o,

Arg EAA7I0] Atk {7l A7 B L 7]% 6050 T)
31 o|¥ oIgLo] 2pE ol ‘A7) ul Ao] A ZAP AR ‘AZA]2EE B1/Est| Tl A7} m]Ro] oA}
U o)A - ASFS wElsla AAUZLY B AR ‘Alzks] sty 1 et Suate] My 7|2 B EX|7RS
514808 zAbE| Q) 187 obA] =0J5t 59] ATLE-L AAZF EAAE gk HE (A7 o2 ARkt 9]
E} utebA] Figure 2014 B0, S ] mhg 20| HolE utefedo] 3lo] 53] 50-65: +7+2] 0]
A=A o g BAsact B2} 57 5804 HEA Jej7t Hole thE o 7|4 Bk 5888 7|F 02 7 o]
9] & Long—duration®. = 73t}

% o > /\/\ o ) ..
& s - /\ b > .
- V s00% S S
e \ T \\ / \ e Long-duration
W ~ p . .. : )
S~ ’, 4
P
s00% y =-0.0053x + 1.0247 >~ N m m e

R? = 0.4934 600%
s5.0% / 200% 1~57minutes 58~120minutes
100% y = -0.0024x? + 0.2761x - 7.3074
2 = 0.9993

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 90 95 100 105 110 115 120 50 55 60 . o 2 40 50 80 100 120
minutes Commuting Time minutes Commuting Time minutes Commuting Time

paysnes

paysies

(a) Estimation of a linear function between  (b) Identification of inflection points  (c) Separation based on inflection point
commute time and satisfaction

Figure 2. Approach to classifying commuters who travel long or not
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ST 58ES VE0 = Group 13 Group 29] EA42 th-2-3 2t} Group 194 LA wH&5}
= 'ELEZ]"E 11,1299 7124 9 61522 85.0%1d] §tall, Group 2914+ 4,758% 7124 3,485 2.2 73.2%
of 21X}, ot A= AAITE S AHGroup 2)& S 2 FEAIE & BE-S A oh= JFaclS 24
Eli=g

3. el
A ol o2 S2AZ WE o] G FE Wal 2 Mol T2, HlTEA WhE TR 5 Atk 7
24 Wt BEEA 2 A9S4L 7o R AReeR, HPEA WAk AN @ i, AT W4, 4
Q45 7oz st
Table 2. Explanatory variables in this study
Ak Mizghum Variable Variable type Average™
category  category
Structural Traffic Commute mode 1. Car 42%/12%/
variable  and 2. Walking and bicycle 41%/5%
regional 3. Public transport
charac— 4. Others (taxi, motorcycle, commuter bus, carpool)
teristics  Child traffic safety Continuous variable ranging from 1 to 4 2.87
Own a house Categorical variable (yes, no) 0.54
Public facility Continuous variable ranging from 1 to 4 2.92
House duration Continuous variable (unit: year) 8.37
Non- Sociodem  Gender Categorical variable (male, female) 0.87
structural ographic ~ Age Continuous variable (unit: age) 49.81
variables variables Numbers of household members Continuous variable (unit: person) 2.79
Household income Continuous variable (unit: ten thousand won) 367.84
Marital status Categorical variable (married, single) 0.91
Graduated from college or above Categorical variable (yes, no) 0.54
Having a school—aged child Categorical variable (yes, no) 0.29
Having a preschool child Categorical variable (yes, no) 0.13
Own a car Categorical variable (yes, no) 0.77
Individual Leisure time availability Four—point scale ranging from 1 to 4 2.70
behavior  Healthiness Four—point scale ranging from 1 to 4 2.96
and Negative feeling Continuous variable ranging from 1 to 4 2.15
attitude  Relationship with neighbors Continuous variable ranging from 1 to 4 2.55
Regular exercise Continuous variable ranging from 1 to 4 2.70
Sleeping time Continuous variable (unit: minute) 412.74
Job- Job stability Categorical variable (yes, no) 0.40
related Self-employed Categorical variable (yes, no) 0.23
charac=  Weekly working days Continuous variable (unit: day) 5.47
teristics  Job duration Continuous variable (unit: year) 10.11
note: *For each binary categorical variable, “0” refers to Female, Single, No and “1” refers to Male, Married, Yes.
24423
1. Tree Regression &4 &t
FAIREO] 58+ o Q1 Z=AL 7He ] FEAIR ] BHE Sk FEAHD) 9 B Sk 2 AH0)E FEste A

L SHA]
Q21& W57 ol YJAFEA A UF2] Chi-square Automatic Interaction Detector (CHAID) B4]-& 48513t
Kass(1980)7F 7Rt CHAID €1 2]&2 EX 47 5 A o Pearson 7HOIAlF BARS 128|151

‘B
4>
N
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e

H F-A74& ol-8sto] 271 oo 27t dofuhs A& 51-86h= thAl 28] (multiway splits) & =32t
By 9 4459 Mg BFE o8t ER7E WS AAHESHA ¢ CHAID W2 sk e
| AZ EAZL © T (likelihood ratio) & A A5}t B RZ2 Mol CHAIDE: Uik &
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O R N, p

= .
BT} A7 ERAR] B AT B o] GRS F H WA A Mg olrhAIzke] FEgko 2 vehi
A

Arg of7}A|7ko] FRajrhaL Q14 g B2 A 7o) ZolE ofo] di] WS 882 9% (= 2)o] DA,
o7tA| o] BEE A9 SEAI TS 61% (& Dof| 230t} maba] SZAITES o 7RA 7kt A S Tl o)
Ao H, 53] o7PATE FZo] FARE Ftof| 7|1k ThEH SEA T ol Rt SRk ettt 2 4
QI olF Ak F1A WS T5Hs T ok 9 e AAL SRSV DHT B T
A AFIAZ TR Y UF] 2T ATOHE AWAHESHClark et al., 2019). Y¥HE 0 2 Ex7ko] Lo]]
G2 7R ATIAES Eol7] ol TR SR 7R WS E WEnhal 2 4 Qo 1" AN S
B4k o LA AT A9l 7| E0]H BE FAZH E2ATH FUG 50] 70212 7P AL opth 53] ol
AR Fl AS A TEAES L8R SRS AL L= o7 ATo] AR ol oF2] A-g-51A] gt
DRAG PAZE S 2] M8 HE 4 LOH, o BRAT WELE ol AVFE 2tk HolA] Bl B
AZEBTAL 4,758 7HH] 3,2211 F 2/3 ol/do] oA e] FHEatthal S|t
Node 0
] % ol P: P-value
-—== {®ooo0 288 1273| - Chi-
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Figure 3. Decision tree analysis results
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Table 3. Results of binomial logistic regression analysis

Variables Odds ratio P-value Wald statistic

Sociodemographic Gender (male) 0.799 0.061 3.504

variables Age 0.976 0.000 23.278
Numbers of household members 1.009 0.661 0.193
Household income 0.999 0.000 15.006
Marital status (married) 0.913 0.528 0.399
Graduated from college or above (yes) 0.788 0.006 7.574
Having a school—aged child (yes) 0.827 0.019 5.508
Having a preschool child (yes) 0.963 0.722 0.127
Own a car (yes) 0.922 0.459 0.550
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Table 3. Results of binomial logistic regression analysis (continued)

Variables Odds ratio P-value Wald statistic
Individual behavior — Leisure time availability 1.617 0.000 64.652
and attitude Healthiness 1.052 0.469 0.525
Negative feeling 0.939 0.283 1.153
Relationship with neighbors 1.241 0.000 18.592
Regular exercise 0.833 0.000 12.460
Sleeping time 1.004 0.000 24.249
Job-related Job stability (yes) 0.736 0.000 13.887
characteristics Self-employed (yes) 1.809 0.000 23.379
Weekly working days 1.129 0.038 4.307
Job duration 1.064 0.000 131.544
Traffic and regional Commute mode  Walking and bicycle 0.034 0.000 39.236
characteristics (car) Public transport 1.272 0.003 8.600
Others 1.045 0.822 0.051
Child traffic safety 1.198 0.004 8.472
Own a house (yes) 1.046 0.597 0.280
Public facility 1.217 0.026 4.989
House duration 1.002 0.693 0.156
Constant 0.102 0.000 14.138
No. of observations 4,758
—2log likelihood chi-square (df) 4878.886 (26)
Prob. > chi-square 0.000
Cox and Snell pseudo R—square 0.127
Nagelkerke pseudo R-square 0.185

note: The reference category is indicated inside parentheses in each dummy variable.
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