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Study on Commuting Travel Time devided by Life Cycle:
In Gyeonggi-Do Case
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Department of Transportation, Gyeonggi Research Institute, Gyeonggi 440-290, Korea

Abstract

This study analyzed factors affecting daily travel times at each stage of commuters’ life cycle. In this study,
travel times were dealt with in the context of trip chain. That is, the travel time was defined as the total amount
of time commuters had spent to move for daily activities from leaving to coming back home. A commuter’s life
cycle was divided into 6 stages on a basis of both householder's age and family type: i.e., the unmarried youth
period, the family forming period, the children education period, the children youth period, the children
independence period, and the aged period. Variables such as commuting times, home-based trip cycle recurrences,
and the number of stops differed for each stage of life cycle, the latter of which represents how many places a
commuter dropped by during a trip cycle. Several factors were found to affect commuting times at each stage of
life cycle as a result of applying a Cox proportional hazard model. The empirical study was conducted using

2010" household travel survey data collected from Gyeonggi-do.
2 ATE FEAR AR TEe % 5 TS BPA HA)

£ 29g
o4 BRIl BY(Trip chainyd & A 8etel F2A7E QoA Fekatel A71e WA &% B¢ o

e 25 99 olFdted 288 A g2 duidt S2ad YdFrle R 9, ST
& = neAd], 7HERA7), Aas7], A7), SR, 23719 edAlR RSkl Aol
B FYSAE FYNIL, AIZ F 2ESFE 2 0 o} Y Ao ehth FevldaAs ndg A g3t
YA G A 2Qe AT A, dReQES Al BRIt S A Ao YEs
o 2 A7 A3H9 d7Rd /RS ter Shov, ARE 2010d /HERLH A ARE ol 45k
Key Words

Commuter travel behavior, Life Cycle, Cox proportional Hazard model, Trip Chain, 2010 Travel Household Survey
FEY, AN, 2arld A SR, BUAZ, 20107175 A6 2L

*: Corresponding Author
mybin@gri.re kr, Phone: +82-31-250-3132, Fax: +82-31-250-3116

thetw Sets x| M30AH 3%, 20124 62 7



1. 970l B o =

o x |

F2A7 AADES 919 ol T

o &83ke AZHE delsh 4431 AFAZ Ae), @
FE ol ueh gelinh FaAe oEEHe B
t @ERA, Wt 2897 A - B8, o b
Mt BAZ AR FYE 5 i 7124 4u
2 289 5 9o o 3

111 *@OM ‘B%‘ Rk 94011 SHA} 7FrLLH°ﬂ*1 At
}\

EE)
7} el et A4S
doAs] 4ge nefske o
g9 A 93
N T
2 B 9T AL 454 4 9

il

J

SJefel Aol 2 A leb B l SRS
£9% LA, & AT FPAAID, F
1%

TE 252 o ol £ad Adsl G2 o)
arh 5aAE 1Re 99, AEPHL 549 1
o FEsigon, Art 20108 APEBREA A
EEREEE

£ A7IEE Yo B9e
, el JHrsdu Al AErt Y9
20108 7o 2 stk 68 HMele 52k &
SRHE B8] AsiA ATl 7 548 o
2 6= ERsIG e, A2 771Nt BN
FH-OEEAA-) 224> 854 -) F) o2
gttt & Oﬂ?— dolH g Jgaxor &
3]

ng: ‘il‘;go ML_H] Tg: %@8}7] -‘,’48“7\‘1‘—‘}

TEUGVL ZTEEE EA] @ols A8 9= =

2H|H 9828 (Cox proportional hazard model)S

Agatdnt. dolEnle]ld #4& SQL(Structured

Query Language)@} SPSS verl8.0% o] &3t}
O|2x &

1. 71E28 4E

A

JQ

Mo

AF7H] Ul tiFEe] dddTE 25

< 3 (trip) S =R 24 gkon, 7o) 54
e A7 B4 o 71ERE S A1 F
Pol F FEow FEste] AujEm, o]"3(2003)
7Hre] AejF7lel whet e RS BA e,
3 A3}, 7k BAFI7E A8 des vk £
WYL aslke A Heln, AdFy 2]
£ FY L STkele Aow Yepk

i) 91(2009) 2 7122 A7) #d A7E 4
stplom, BAdE dH, AR A%, EAH, A

g
al
&
=
©

AC)

il

o] $7 oF 52 7IFeR TIAR et ¢
AT SJepd, BE AA7E 64 oleht Sl Aol

]O]’oﬂ 64l O]OI”] Z]’Ha 2= '/F A= Z]'Lﬂﬂ' 191 ©
F V=AY AR AALE Fevt o a1 9w
FEAzte] Atka st

B2EAAL A F g AT o
., Bhat $(1996), Cao(2007), Kitamura
(1985), Timmermans £(2002) T°] tiEAe|t},
Ul A =A18F 9](1993) = A& 71& e 7|&d
A SR g AFRee 5253 HEe Aols
A e, g ed JBZAT A4 E2At

L

Hgle] gAE 52 5, g9 F25TS o &3}
= Aoz Yehgt

2385 91(2002)°l w2w, ool wla Fge] B
Alto]l ZA velgon, Airled], B, #
Aol S2ARte] AA vehgtt. g A Sl Hls) 20t

o] BaAgte] Wl ek, vlEe] F2Altte] 7)o
At A et w1, T A AL A
DAYARTE Foo) B A hadi], w85l
5 5 % FaAgt] W et EAEE o84
of B2ARte] S8AR} B2 o] ATt A Vbt
BT ACNDE 24 B} 5805 Ba

7to] ]:17_ Z]— F A

Journal of Korean Society of Transportation Vol.30 No.3 June 2012



2 Fgssct. A4
L, A% =B} O A%
S HolFA =, 42A%
A A8 A F2AZE slo] melelerd
it

F84 91(2008) AE4EE
o7, A7, se] 7
sof thel vehdg wasnt,
2 AL 80le Hel7lTst o]t
A ebsket, Sl /b okl v AERge vl
ATl whE G wol W, bR o v

Fol vl el S utek A el 455

o

— T

o i

T

Moo e

ol
-

[}
i

mE] A FIFE viAlE 84 Ao
= AA vepdvia Fdn

AA$(2010)E AEEe FAo] 520 w3
el FARte] A er FA Yehsten, e
/3] 75 7PAF 8L ol gk AlH Aok <la)
@ vlel AHoR AFAe Tk Rl A&
7HA7] WEeleta aiint. 2R geE ddAl AT
& 7IECR o] Al ARTRE dhe SRkl §
2ARte] iAo R A degth ke &R F

A 35S 7R & u AAu EAA 52k
o B2AITe] A B Uepditia ath
HHd (2011) F=ES U 717
A E2FIA] 1X = 8

A FFE HA = &

HQ%, A vl

1o

o

o
c
o

-
T{U off

Sk

o

o
Ho

o
=

—.~
3

&

oXx
e

8%

o, ol Sl vlA|
T e HodlA Fa3 onE Ztent

F2A4e) 7Fl 9219 7F

) el 771 A

2. YoiF7| ¥

re

TN AolF71E (Table 13 2}, 40|71
Fre] AT 57 5 A7k 3 3 A
AALE §7ALL NFor TRANY.

Tl A2 FARNE FED ol f FAA)

sh

il

fetngats| x| M30A M3F, 20124 62

o

<Table 1> Definition of Life Cycle
Life Cycle

1. unmarried
youth period

Content

living alone with 15~34 of the
householder’s age

2. family forming
period
3. children
education period

the age of children is less than 6

the age of children is 7~15

the age of children is more than 15
and doesn’t conduct economic
activity
the age of children is more than
15, but the number of child who
doesn’t conduct economic activity is
more than 1

4. children youth
period

5. children
independence
period

The age of householder and his wife
is more than 65 and don't live with
children

6. the aged
period
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<Table 2> Sample by Divided Life Cycle

Division Number of Family Proportion

Number 49,057 50%
etc. 49,386 50%
Total 98,443 100%

<Table 3> Number of Family devided by Life Cycle

Division Numbe.zr of | Proportion
Family (%)
1. unmarried youth period 1,786 4
2. family forming period 5,918 12
3. children education period 11,471 23
4. children youth period 22,605 46
5. children independence period 5,790 12
6. the aged period 1,487 3
Total 49,057 100
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<Table 4> Average Travel time
Life Cycle
. unmarried youth period

Average Travel time

lhour 21minute

. family forming period lhour 37minute

. children education period lhour 42minute

. children youth period lhour 38minute

. children independence period lhour 32minute

| O W (Do

. the aged period lhour 9minute
Total Average

note: Life cycle groups are devided by travel time
(p€0.01)

Thour 30minute

50

(k]

~period 1 +period 2
~period3 —periodd
~period 5 ~period 6

20

10

15 18 21 24

<Figure 2> Distribution of Start Time from home
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<Table 5> Explanation variables

o

r

. 7(19|M .
o -

-employed 5: etc.

Row Data Analyzed Data
Name Contents Contents
1. unmarried youth period
2. family forming period eﬁigerlt?s plelilsoioi 0
3. children education period period 2 is l'is not 0
Life Cycle 4. children youth period period 3is lyis ot 0
5. children independence P iod 4 i 1’. 0
eriod period 4 is Lis ot
6 thepaged period period 5 is 1,is not 0
Gender 1-man, 2-woman man(is 1,is not 0)
1: Telecommuting, 2: Full L
Employment | time, 3: Part time 4: self Full time is 1.(2)

is not 0(1,3,4,5)

1:5days a week, 2:6days a

Housing Type

4-Single family hmes
5-Condominium 6-etc

_ week 5 days a week is 1,(1)
Type of Work 3:5days every other week is not 0 (2,3,4)
4:ete
Driving R - having is 1(1)
license Ithaving 2:having not is not 0(2)
3:Professional
Job 4:Services, 5:Sales Clerical is 1(3,4,5,6)
6:Clerical, 7:Agriculture is not 0(7,8)
8:Labor
Nuvmbgr of number( 3 persons) 2 persons is 1,
family is not 0
. - having is 1(2)
Car 1:having not. 2:having is not 0(1)
1-apartment 2-Townhouse apartment house is 1
3-multifamily housing (1,2,3)

is not 0(4,5,6)
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<Figure 6> Average travel time per one commuter

<Table 6> Result of Logrank and Multicollinearity Test

Occupancy 1-Own 2-Rent(period), Own is (1) LogRank
type of house 3-Rent(month), 4-etc is not 0(2,3,4) o oghan
1:less than 1,000,000 Division | Chi-square | Degrees of |, | VIF
2:1ess than 2,000,000 . test Freedom
3:less than 3,000,000 4:less| 15 than 3,000,000 is
Income oo 1(1,2,3) Life cycle 244.698 5 0.000 |1.185
than 5,000,000 is not 0(4,5,6)
5: less than 10,000,000 o Gender 570.041 1 0.000 |1.279
6:more than 10,000,000
— Employment 296.546 1 0.000 | 1.167
Walking time
to subway Time (minute) Type of Work 372.877 1 0.000 | 1.194
station License 91.942 1 0.000 | 1.228
Walking time Time (mi )
to bus stops 1me(minute Job 103.292 1 0.000 |1.133
Bus stops Distribution number Num. family 332.346 1 0.000 | 1.342
is:;:;)ag Distribution number car 29.685 1 0.000 |1.279
- Housing Type 361.616 1 0.000 | 1.069
Refer to no stops
1o stops=0. before work=1, before WOI'kOIS 1, is not Occupancy type 82.979 1 0.000 | 1.173
Stops after work=2, before -+ after fter . . of house
I =3 after work is 1, is pot 0
wor before - after work is 1, Income 339.050 1 0.000 | 1.204
is not 0 ol .
— Walking time to | gq 5o 59 0.000 | 1.015
seoul is 1, is not 0 subway station
place of work Ol-seoul 1, O4-Incheon-2, incheon is 1,is not0) ; :
08-Gyeonggi do-3 —— Walking time to | o) 5 o7 44 0.000 | 1.019
Refer to Gyeonggi bus stops
1-by walk, by walk Bus stops 815.608 132 0.000 | 1.082
2-Vans(passenger) 3-Car | Refer to by walk(1,17) -
pools 4-Bus, 5-Local bus, Ao is 1 (2.3). Subway station 105.964 4 0.000 | 1.068
commuter 6-Feeder bus, is not 0 Stops 1890.919 0.000 | 1.013
e T-Metropolitan bus, -
mo 8-express bus, 9-etc(bus), | Busis 1 (4{50,6-79) place of work | 4747.905 2 0.000 | 1.141
10-subway, 11-Rail 12-KTX, 1s no -
13-Taxi, 14-Vans, 15-Track | Subway is 1 (10.11) commuter mode | 7711.759 10 0.000 |1.128
16-Bike, 17-Bicycle, 18-etc is not 0) N=35,713
st &sts| x| ®M30AH M35, 201244 6 77
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<Table 7> Estimated Result

Ratio of
Variables B |t-value E(:Xp Hazard
B e
Life Period 2 035 | .016 | 1.035 3.520
Cycle Period 4 -.058 | .018 | .944 -5.590
Gender -.293 | .022 | .746 | -25.395
Employment -.107 | .012 | .899 | -10.125
Type of Work -.045 | .012 956 -4.365
License -.061% | .028 | .941 -5.910
Job 17 | 014 | 1.124 | 12.387
Num. family 126 | 022 | 1.135| 13.452
car 071 | .023 | 1.073 7.345
Housing Type -.143 | .016 | .867 | -13.314
Income .029% | .012 | 1.029 2.925
Bus stops .000 | .000 | 1.000 0.031
Subway station .018* | .008 | 1.018 1.777
Before work -.333 | .060 | .717 | -28.311
Stops after work =756 | .018 | .470 | -53.026
before - after work | -.810 | .114 | .445 | -55.526
place of seoul -.677 | .014 | 508 | -49.172
work Incheon -.615 | .035 | .540 | -45.959
auto -975 | .019 | .377 | -62.272
mode Bus -1.287| .023 | .276 | -72.399
Subway -1.401| .028 | .246 | -75.361
N 35,713
-2LogL(0) 676587.608
-2LogL(3) 665116.154
X2 11471.454(23),p<0.000

*:p(0.05, **:p{0.1, Ratio of Hazard (%)=

Codle mg o ¥ wo M (o

(Table 8) A7
5 YEhi
= YRtk ZF Aol
A BAR LR ou]7t §lo] R

ox

4

)
o ofy

» e
=
5
18

° N
N

|
(Table 9)
]

N,
AN
o IO
Hu
o
rHos
rN
=)
i,
rd
o

mE fr

gk 1EEREs)E 2ed,

[Exp(B)-1)x100

FA1ko] A vepke
£ AR e

- 0] 7

Al

827}

oJRe 1%

ol Yeht= ddolt

Eohe A

Journal of Korean Society of Transportation Vol.30 No.3 June 2012

)



wiolel - eolA - uraiel
<Table 8> Estimated Result by divided Life cycle
Divisi Period 1 Period 2 Period 3 Period 4 Period 5 Period 6
1vision
B t |Exp(B)| B t |Exp(B)| B t |Exp(B)| B t |Exp(B)| B t |Exp(B)| B t  |Exp(B)
Cender - ~ 0269 -3.832| 0.764 |-0.408 | -7.616| 0.665 [-0.35712.237] 0.700 | -0.143|2.630| 0.867 | - B B
Employment  |0.198] 3.219 | 1.219 [-0.104]-2.927] 0.901 |-0.067|-2.722] 0.935 [0.085-5.001 | 0.919 |1.141|-4.151 | 0.868 | - - -
Type of Work  |-0.144] 2,584 0.866 [-0.118|-3.814 | 0.889 |-0.047|-2.001 | 0.954 [0.047|2.796 | 0.954 | - B = |70.348|-3.212] 0.706
License - -
Job 0.155] 1.997 | 1.168 | - | - ~ 0117|3889 | 1.124 [0.121 6.004 | 1.129 | 0.121 | 8.278 | 1.120 | - - -
Nurn. family B - = 0209|2562 1233 - | - B B B B B B B
Car - N I = o176 3271 | 1192 | - B E B

Housing Type - EE - - - ~ |0.157]-6.683] 0.854 |-0.156 | -3.903| 0.855 |-0.327|-3.444] 0.721

OccupanCy Lype O[ — — — ,04069 ,2.350 0934 — — — — — — — — — — — —
house
Income B - B = 0047|2042 1048 | - | - . . - E B - -

walking time o\ gorl 3 67al 0998 | - | - | - | - | - | - |o.ooz|-a554] 0.998 |-0.006 |-4.951 | 0.994 |-0.005|2.047| 0.995

subway station
walking time to Bus\ 15 o 9471 g gg7 | - | - - - - - |0.005|-2.465| 0.995 | - - - - - -

stops

Dis. Bus stops - - - 0.001 | 2.378 | 1.001 - - - - - - - - - - - -
Dis.Subway station - - - 0.040 | 3.236 | 1.040 -

Before work -0.691-5.144 0501 |-0.509|-5.020 | 0.601 |0.350]-4.940 | 0.705 | -0.546 |-2.864 | 0.579 |-0.920 |-2.971 | 0.399
Stops| _after work |0.906|-9.814 | 0.404 |-0.777]-15.334] 0.460 | -0.941 [-28.322] 0.390 |-0.848[-33.892] 0.428 |-0.746 [-13.149] 0.474 |-0.934 | -4.452] 0.393
before - after 1.010|-2.851 | 0.364 |1.044{-6.971] 0.352 |0.770 | -2.425 | 0.463
] seoul  [-0.97012.527] 0.379 [0.707}19.894] 0.493 |-0.718 [-27.384] 0.488 |-0.652]-32.791] 0.521 |-0.525 [11.744] 0.591 |-0.758 |-5.347| 0.468
P cheon E £0.650{-6.160 | 0.522 | 0.575| -8.212 | 0.563 |-0.616]-12.294] 0.540 |0.587 | -5.490 | 0.556
auto  |0.857]-11.255] 0.424 [0.915[-15.105| 0.401 | -1.081 |-25.008] 0.339 |-0.970[-34.585] 0.379 |-0.838 |-16.456] 0.432 |-0.984 | -8.661 | 0.374
mode|  bus  |1.011F11.779] 0.364 [-1.279118.135] 0.278 | -1.461-28.533) 0.232 |1.258]35.580] 0.284 |-1.096 [-17.636| 0.334 |-1.079]-7.981 0.340
subway  |1.177]-10.074] 0.308 |1.395[-17.648] 0.248 | 1.473 [-24.865| 0.229 |-1.404]-33.226] 0.246 |-1.313 [-16.661] 0.269 |-1.332| -5.961 | 0.264
N 1485 4769 8,851 16,461 3636 511
~2L0gLL(0) 18748.563 71274549 143402.273 286445.070 52279.208 5366.805
2Logl( ) 18234.449 60875.946 140516.510 981600.020 51288.131 5158.864
v 514.114(10),p(0.000 |1398.603(12),p¢0.000| 2885.764(15),p(0.000 |4845.050(16),p(0.000| 991.077(13),p(0.000 | 207.941(9),p(0.000
*:p<0.05, **:p<0.1
7, AHEATERAIZY, WAgF REAE HEF Pe], 2 FAAEEE, ETWE S, E254 8, e,
AFes, MeETis, 831 WA Ak - ddd A, 82k W, Ak - AE Agr) JEkE nA =
F7F FEIALA GEE X = Aoz Yeiyg. A Aoz yelgtt G5 3 @ Skl ofet
A e 2 TF3E ETAP) 3 @] 15kl ujet 23.601% BePA|Zto] Hdofxm, ALA| ZFA7} g &
21.859% = FEFaYAI7te] FolA& AL R YERyte S S7vehE a#A] ke gl vlg) 9.915% Hoizl
FHUA TFAE g 5 S71E 13.418% =2 Eaﬂ o}, F5YA SEAR= obd 7%l Hg] 11.089% S3
Alzte] Aojz|a gl Alzte] Z71ekt,

AATHe AFFZol a¥A &2 Afol s AFsle FHol 2IY A% MY LA H]F
16.791% &3rI7te] FolAl= o2 Vet A 6.649% Z712t}. AFshe Fol 43 BT}
AT EA| Tt WA FE RHAZM] AojASE W 7] Wol BaxHoglom, 0.063% T3t
EAIZE DojR=dl 242 0.680%, 1.309% ZolA] o] goltt. AfAl= H 37 22 HAET ¢ IS
E ez eyt 4% ARV 9em, wo] mAH & Ao ARAI7E & A 49.884%
59.590% 6§"]7}°] AoAle Aog Yeigtt. Ag FaYA|7te] Hdojx = Aof| vl HEFo| AAI7F A&
29| &0 79 62.082% AoAAH, F83}, WA, A A5 54.012% BYAIZre] AoARITt, 7= A] 77]
b - A 242 57.566%, 63.599%, 69.178% =3 T2 ET6= A9 BleiA 3 i@ =oke o A=
Alzte] dojr| & Aoz Yehged o F Ak - 14 S8 ASole 50.706%, QAR T8 A4
o A7t 7 AA e 955 & 5 o= 47.797%7) 289t} BT A5k - o]

271071947 4d, n83d, 2539, 4 A 7P 4ES Bol WX ZHo| H|E 75.225%
istw Ssts|X| M30H M35, 20124 6¥ 79



3l 6.505% EAAIte] S7Veta, FHAATF 4.565%

B A3ke] Z7keke Ao Jepdth, ARAle] 134
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<Table 9> Percent of Hazard ratio(%o)

Division Period] | Period2 | Period3 | Period4 | Period5 | Period6
Gender -23.601{-33.508-30.004 | -13.299
Employment 21.859 | -9.915 | -6.505 | -8.120 |-13.178
Type of Work — |-13.418|-11.089| -4.565 | -4.581 -29.371
License
Job 16.791 12.411 | 12.857 | 12.884
Num.family 23.288
car 19.212
Hosing type -14.554|-14.478 |-27.865
Occupancy type of ~6.649
house
income 4.783

walking time to

subway station -0.680 -0.201 | -0.600 | -0.537
Walgil’f;z‘;‘: 11309 -0.478
Dis. Bus stops 0.063
Dis.Subway station 4.046
Before work -49.884(-39.873|-29.524 | -42.084 | -60.138
Stops | after work [-59.590|-54.012|-60.971 |-57.188 |-52.585 [-60.721
before - after -63.582|-64.779 | -53.680
seoul -62.082 |-50.706 | -51.243 | -47.906 | -40.856 | -53.158
place incheon -47.797|-43.744|-46.003 | -44.374

auto -57.566 |-59.935 | -66.079 | -62.079 | -56.754 | -62.602
mode bus -63.599 |-72.172(-76.796 | -71.571 [ -66.591 | -65.999
subway  [-69.178|-75.225|-77.079 |-75.429|-73.105 |-73.616
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<Figure 7> Percent of Hazard Ratio of work place by
divided Life cycle(%o)
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<Figure 8> Percent of Hazard Ratio of mode by divided
Life cycle(%)
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