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ABSTRACT

This study analyzes factors that affect average daily travel time budgets, using the Time Use
Survey data from 1999 to 2014 in Seoul. We first developed multivariate regression models for travel
time from each year, considering demographic and socio-economic variables as well as non-home
activity time. The model results showed that household and personal characteristics and non-home
activities significantly affect travel time, and their effects are different over time. In addition, we
developed seemingly unrelated regression (SUR) models for time allocation for non-home activity and
travel, considering their correlations, and explanatory variables were compared over time. Overall,
demographic and socio-economic variables significantly affect travel time as well as non-home
activity time.

Key words : Travel time, Activity time, Time Use Survey, Travel time budget, Seemingly
unrelated regression models
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Z3P2 A4 Q(derived demand)E QUZto] FrF(activity)= Fst=d] YFEI/FASE QA0 tH(Ortuzar
and Willumsen, 2011). ¥¥+z o2 5o 24 sty T3} #dH P2 (madatory) 253 o7}, £, )

A 5 YA (duscretionary) EFEZE FESIH, 50| QoA o]FoAAE e HurolA o]FoX=
Aol uht :IL"?‘%]J]E st} o]H 3t FEL 3HF UAE V|FOE PR BE AME Fol FIFE v|HA
I A5 dE E9, FAAA Y THAF &5 Aol ol | of9] FAITte] FojEe =glolt) =3 5 &

e e Ay %EEOlE}L 5ol AA=GA F/HET A2 ARFAVEY LR QlE] 2ntE E9)
F&ol HHstEHA o]y3 &5 Ee B Tt BAHL e ZoE gt baps AAAE
g 7Iito g &53 FPATLY] HstE oldste AL wEAgoY uEAAS st oA -
%&f‘a Abgtoltt,
okl A= o]l Y] AZ&oA FHAIRIe] AAEE HlFo] YASIThE B AT LHravel

time budget' TTB) =+ 53 AIZHA| S(travel time expenditure) ©]=©] Tanner(1961)° &3 A-5o.2 A A=
o, o]F Zahavi(1974)9] AF2 ATFE F3 SAAHAL

Zahavi and Ryan(1980)2] 7oA w22 YAE DC9 Twin CitiesS A2l 2 243 A3t A2 ZHo
Al B AL TR LIACE Blud AT o2 BAE T Zahavi and Talvitie(1980)% 127] =
71el FRAEANES] F3Ae Hit dYFHAILS vlwd A3} 1-1.343He A5s] vwz dAsHA e
U= Aoz BA3IY fAFSHA Schafer and Victor(2000)= 307] ©]/49] =712 wlwdt A3 AlgitE o2
TR Bt LT HARIO] LIAR 24E ASE EA48th mWe] A% Choo and Na(2011)&
20027 2006\ FEAVMFERLN A ARE o] &t BA% A %EEXH B BLFPATLe] 80
B9 Yehg nluz dA% Ao g2 224359t Chang(2018)2 1999132014 FoF AAIZE 4] A3
BRAAEE AT A7 vt dA B Hd BYFHAIREO] 95-106% 02 e vl A QHA
2l e BHoF= A FAstAT Koo and Choo2018)= ELE AR ARESto] AAl FhAe]
7 BYFPALE A% A T Ht LTINS 103-1137 22 YEPton, SAHCEE
20042014 B FHPAITES] Afo]7t glo BT Ake] EAJshE A 0.2 AT

olglg AAEL WFAHU FAF ARG A FTPAITbo] Bl A E(disutility) ] 2= o8 AFHE AR
AEC] BHARRE e FRHIES HaslE] f8 olsdtte 7HYS FAskE 2 o] th(Mokhtarian and
Chen, 2004). 3 Ahmed and Stopher2014)= 53JAIZt4t AHE 7|EATES THHOE HEZ 2,
71E AFE°] g A5} “ﬂig ARE-3FaL 9lof EBM oAb dntglslrlols SAE Qo B3
Az Akl R QI E EEHEERE o] fofd] IduolEE 283 A77F Bag ZoE ARk
7= st webd wEAE lUr WA Fopo| A FEATEA 4 o] LA o8 thRo|Hjof &
Ao|th, E3] 37 24417t AlkzAAs oA Thekdt 9 F SFEC] TN FFE F F JoBT YA
3 Q5 BE3re] A HEEke AR wig F83 dolth

ool B AFoA= A& AEA A5E &8st FHANT B7HY EE AR FRAE
B3t olg HAZR TP 4 vAE FFRRJAES AAGHOE Hu- 434} it} o] & $3)
SYAIZ v 7k &5 ATl tig SUR(Seemingly Unrelated Regression) 23S 7|34 o0, thakst 71+
9 ARIEA S SHHTE 1t AAEH R nAE FFS vl
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U FPAZE} ATE F2 T EILHRALE o] 83 F9-9 AGARRAE o] &3 A9t giF
Holtt. =3k 72FARAE B3l THATCY] dAAS AR A AAA RIEE TR LR A
o7} JEAE AEZ AT} FE o]F Uth

Kim et al.(2009)2 20023 7}E B A ZA 2ARE 7|02 AAAG YT H(CARD)H 3| ALY B4&
o]t FYATte| 4ol mA &= QLOJ% BAE o, F2 o, FEFE B TR, 18IFH, A, Ad
F AA Sol o3 FFE nAE A2 YETE Na and Yuh(2011)E 200233 2006138 =538 7H-%
FAN A ARE o] &ste] AGERE FPA AT ARJIEA(AHE, 1§ 5), 7HER(AEE, 2=, A
ER(EA L, ATE Y AHEAES TSt AGER P Aol AFS FHEATE Kim et
al.(2016)> 20101d A 2A] 7T ERHEZRAL ARE o83t 6719 wEFHE FAAREY Hlgol thE
Es FEHstAoH, MY, 9%, 18 5), 7HFHFE RS, Asa B, 7HdT 5), EAO1E(A
AWH), AFAEAEE dAHE, A7 7, B2V 5) #d S48 SHHTE 1A &

I ! FaJom, QT W ARSI AA #Hd Wl FHER

@]
S 1
P
i H
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Jung(2012)2 201083 78] 27 1083 FRIAZAIZE AL AR E B8k A9, A E o] FH &2 W
35 AmEgkon, o]dBAHEAS T EAAYGH FEAY T AYHEE Aoyt s FHEEAT
Kwon and Jun(2014) 2009 A EAIZI2A AR5 E &&3te] 54 gtdo] 7he] W ohfizte] wEs
i FEAZY ApolE EAER e, B2 T B A EAGEH Y R RYE S 55 B
ol wpet ghdo] 7o) ok Mgo] As eyt g Z1& Flekth 3 Chang(2018)2 1999-2014% A
GAZAL ARE EA5E AR 735 1008 W E Hud FgATte] d8TE AR, dxd
2 A A A5z me d B ZEPATLY 2|7 Yee BHEAT. A Koo and Choo2016)

T AEAY 199920141 AZAZIEANE E8ete] W T FPAR e I ARE S T3}
NTERGFATE, FARRST 5), MASHZRE, 99 5, % 2 A7t 542 5ol AT TS
2= ZAoE Yepgon, s, adds 5«] AT Ael7 e As st

$hA, =9] 47+ Mokhtarian and Chen(2004)ﬂr Ahmed and Stopher(2014)7} F-3 A7t 4 A 7|& ATE
< A5t SAARA Y] A AR YIS VA= 8RlES APtk 7 AT BT AL
o] dAsthE A& Buhe tFgol EAGERE A&HHQ A7V BoE AARIAoH, FFE ITHH
H, Yo] 5) 2 ABAAACHTE, &5, A, AFA ) 80H =24 9 AFA T EAlR EA
Eo| BT Ao S F= 820YE &S Chen and Mokhtarian(2006)- San Francisco Bay Area
9] 1996 7T EHHE AL ARE o] &3t FE AT FHAT] kA st A A EAE FAsE
AIDS(Almost Ideal Demand System) R3S TE3ATE ¥ FA A3, ¢ 9|(discretionary) &5 A7kl ojst
EHAIZIRI 7} -2 (maintenance) &5 Akl B3] Bt ©E Q] Ao g2 Uepgtom, AW, vol, IF, &5
So] o] mE FR&EFol| 3k A7 A (time allocation)ol] FEFS HRA = Ao 2 EAET)

71E AFELS TE TN dig FFARA BFoY J2FAAAG A4, 7tolAs AR 5)
< B3 BT FEFE PAE 80 BAsIA o, dF SUREY S &-83te] T34t m]x]
FHFS AR OY ol EYAAE BF T LA 4o wFTHt A AR st
1z 7te] %
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1. MEAIZIEAL R

B AFdME BAANA 53 F7N2 DS O E FASHE ABANRA AEE B0 28319
ok o] AZAFEARE 1999 FE] 5dvtth 104] o] 7] TR F8&E& FASHE AoE v, o
E 2 YgdMz Fr12 o2 AASta & Time Use Survey?t FAMSHH =14 HluAts
Z& F8HIL EANEEE 20149 V1 T 3N FEOE vh #d AU T B, 48, S48
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Service, 2020).

ZAA 7] B 2ARA] 74 1999133 20041300 9ol FAE AAE e Zhz) 17,0007174(43,000%),
12,7507}(32,000) E thd o2 3kt Hidoel 2009l 393 9ol 8,10071H(20,263%) S, 20143l =
74, 99, 12€90 12,0007++(27,000%) 5 tdoz AASALE B AfoMes T HAE AEAZE 3
sto] BAstaAt stk AR RS tlolE Y AR S AX HITHOoE TH &8I HY JIEH
199913 4,0397, 20043 3,1999, 20091 2,030, 20143 2,667 0|th. A7|A H&H HAo] A 7
ARG Yo dystdon, #4445 89 #A-2 Koo2018)2] W& sYstA &3kt =3,
Aol HolE fef FFHHFL dutd oz wEAM BF{FE= 7PAHUY S5 (home activity), HI7HE IHH 3
5(non-home work activity), Hl7}14 8+d## &5 (non-home school activity), BI7}4 ¢]7}8-5(non-home leisure

activity), Y17} 7]€}2-5(non-home other activity) &2 23} T}

o

¢

B

R A

A BAAEE 288t 24 AR /3 Hd AT E FHARS B8kt ok <Table 1>]

1 8715802 ¢F 34% =713

=3 RiY
Hh, A3 AEF SRS 28 AT AoE UrhEth o 22 AAHE 20043 FE A YE F 5UA)
o5 T onsel 229l EF SOl Uid w8 Skl Z)QId Aos AedE.
47} 3
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2F, Y o AL ARGl oA Al e B a3t e As & F

Vol.19 No.6 (2020. 12) The Journal of The Korea Institute of Intelligent Transport Systems 183



SHAZH) Mol B|xIE R0l AALH B|T-EA o

<Table 1> Characteristics of average weekday time use by type of activity

Type 1999 2004 2009 2014

Home activity (min) 843.1 846.9 864.7 871.5
Non-home work activity (min) 2333 220.4 198.7 207.2
Non-home school activity (min) 100.3 84.5 94.0 68.9
Non-home leisure activity (min) 89.6 94.3 55.8 87.6
Non-home other activity (min) 69.4 80.1 116.9 91.9
Travel time (min) 104.4 113.8 109.8 113.0

ST ] g SUREE &4 Fadt7]ol $hAl <Table 2>} Zo] FAT 2t D571 a4
S FHAT TR o]5S Y8R v BE AV E5A7e S TR FHEAE &
At AHEA AR5 AR, FRAINE 7MY ATEARNS A Q3 e 73 SEARMER
SAHCE o3t A o2 BAHIY A AR 71 SFARY] A9 FRARH £ FHBAE, BIvt
A FEANEY B Fo AAAAE YL ok & 7P 859 Af olFs FREHA o] W&l
=9 Ade AT Ao ' AAAY, FEATHE VMY 2 ERY O B UEstth B7EE 259 A
T EERLY olsAY AR wet FPAZIo] A9 el FF FF ©E ¢ duATY A
717 g =2

A ek S8 A, AAYT 5 04 JE B59 A5 2, 84, o7k 50l w3 of
HBgo] & o2 BUHL, v Ynd BFE 2o

] <t

2, W71 SR BEAD A S0l 4RWAE nolu 9. ole games oy aFol was

fm@—;—ol St ke Fol PREE Agte] Jridoz gom, 3

of o|5AEE 7] wRe] kb W4 Zolth WY BE
Ahs] B BHALH FEIP el HRIAE BT e

<Table 2> Correlation coefficients between travel time and activities

Type 1999 2004 2009 2014
No. of samples 4,039 3,199 2,030 2,667
Home activity (min) 0402 0432" -0478" -0495"
Non-home work activity (min) 0.113" 0.151" 0.236" 0.224"
Non-home school activity (min) -0.001 052" -0.067" 0042
Non-home leisure activity (min) 0.086" 0.061" 0.016 0.027
Non-home other activity (min) 0.146" 0.229" 0.313" 0.298"
Total non-home activity (min) 0.192" 0.208" 0.290" 0.295"

Note: * = 0.5<p-value <O0.1, ** = p-value <0.5.

AAGARJ] FAE BA 20141d0] 199939 FAAFREY o 2 g& e o v7g EF5ES 4
3 BEPAI7bo] Hap 18t v Aoz ATHT ol AEFV) or), gASAe A WE 5o
2 aEFH o] g0 ZURIAY v7HY &5 A4t 71E B 3EE d4S dYEsla e AeE A
=t
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TS HI7HY AT FRATEY Ao EARIER T 5T QALY ARBAE 1S
SUR(seemingly unrelated regression) =82 75319t} o] &2 Zellner(1962)°l 28 /fdE W=z &
Aol AR FAEY, 7 S| AYA A QAGET Ao =& o F2 d8HH 53] T
A4 5o FoAX d i AIZhERN Al ZF JEEL] A Eo] AR YEFS HIX = A5l SURFHY Z8E
@o] ARE-3H(Kim et al., 2016).

kMol i kA A o] e A9 SUREFH dukzel dL 2 (1) 2t}

k 000 ..0mz,
AZIA g TEHUTIH, o5 SHHEST, §,5

%Wé*‘ °] i 0—% SIUF&E} =9, SURE?'%% 2 ()

SUREHLS Yukzo 2 3|2 FHo| #ol= 2<% (ordinary least square)©] ¢} 2} GLS(generalized
least square)‘ﬂ“ﬁ < ol&ste RYS FAI B dAFolA FHst1A dte y= HIZPE EEA FHA
o2 4 =22 e SURES?

2. SHAIZtol Chet CHS3l72d 53

& A= 80& B4 3l %331\]7&% FTEHASTE shaL H7HY 2 ARE

AT ‘3‘3 A}:&]%‘z{]z}ﬁg— %%@-’Fi a1ty I ARY S FASIATE SPSS 19.05 AHE-St 7t A=
o A dHFAaSe 3 A5t ZAERA] ol S| 23
2| %Skt <Table 3>°ﬂ"‘] E T 9 %ol E'—f%]g] AFE=E e = R 0.097-0.1782 Tha WA YERES
= o] &3 B A9, Seo, 2000; Koo and Choo, 2016)¢} FAHSH

—’F%OIE} =3 E‘rz%ﬁ/‘é% Yeli= ]EO VIF(variance inflation factor)= =& E o)A 40]3}e] <

de) mdel YUl BEEULe g Ao BaEn:
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<Table 3> Estimation results of multiple linear regression models for weekday travel time

1999 2004 2009 2014
Variables
coefficient | p-value | coefficient | p-value | coefficient | p-value | coefficient | p-value
constant 70.415™ 0.000 96.650" 0.000 | 114262 | 0.000 86.435" 0.000
Living in 5801° | 0051 3149 | 0490 | -1672 | 0706 3.653 0.330
Household apartment
variable Rental home? -3.281 0232 -6.726 0.128 -11.145" | 0013 -5.819 0.136
Housing area (m?) | 0.165™ 0.000 -0.007 0.938 0,013 0.839 0.010 0.844
Male? 16.812" 0.000 14.674™ 0.001 10.827" 0.013 18.134™ 0.000
Age 0.436™ 0.000 -0.209 0.270 -0.812" 0.000 0.654" 0.000
Married? -1.398 0.639 -17.929" | 0.000 2.010 0.671 1.494 0.715
Individual College degree . . - .
variable o more 8.622 0.014 20.408 0.000 13.740 0.005 7.314 0.080
Worker 34.293" 0.000 14.567" 0.003 15.563™ 0.001 20.101™ 0.000
Monthly income * -
a won) - - 0.071 0.001 0.033 0.076 0.056 0.000
Non-home 0011 023 | 01147 | 0009 0.035 0337 | 0086 | 0001
school(min)
Activity Non-hom
time on-ore 0.081" 0.000 0.029 0.205 0.014 0.609 0.058" 0.004
leisure(min)
use
Non-home 0.149” | 0000 | 0223" | 0000 | 0188 | 0000 | 0255 | 0000
others(min)
N 4,039 1,655 1,210 1,848
R? 0.104 0.097 0.147 0.178

Note: d = dummy variable. * = 0.5<p-value<0.1, ** = p-value<0.5. The time use data in 1999 does not have monthly income
information. Many cases have missing values of the income variable each survey year.

SHHGTEY AFE AHEY, WA J7MTEAY de] 49 1999 ol E AF 9 FAHEY U2} 2004
d AdAFEAA 2= €A) AFE AYsta ZE A5V FAZHSE F9314 &L A2 Yelyh. bt
Holl JNAEA L] A AERFTF20043L FA
o

skt &, IS o) A7

¢
pou)
o

oﬁ b

5] A% oPuT FAATl Po] FHE 1A Aoz BAHYOW, ANBH 02 Aol Bl
1 glo] PAUse] FAAe] vAE GeEo] F7hn Uk Ao Uekhth 99 49, Ul 3¢
5% 5P O B DL FoIdke A0 tekon A il 3ol o AAE A HAT F 3
ool Fede AAA BEo] mFol Ha Hrk BT theFd ANTF FolAnE FYALE
wetd 7] mEolth thelEY ool stEg sbd ARl A% BUAN A FE vAE
Ao Uehgort 1 JFe Azl Al mheh YA gashs Ao BAHY Yo nge &
AR AR 2AA Ha) 25 E1 4T /195 AR gob B BF 2L FYL Fushe
Ao AMAY LEWSY DEAE YA FHTON} G BY FES Bwe] o FYol &
PIohs Aol Be A0 2HA SUTAS AVLY I 224 Gl Al Y 2 02

Bl 22 F57F EI AT v ST A 2 =]
@A A5e A 19990l AR LRAA thoh AFAEE AT AA2AS TEILY
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<Table 4> Estimation of seemingly unrelated regression models for activity time shares

1999 2004 2009 2014
Variables
I\.IH Travel NH Travel NH Travel NH Travel
activity activity activity activity
constant 0348 | 0062%% | 0401** | 0086** | 0329%* | 0099%* | 0298%* | 0.087+*
Living n =\ 6 0100% | 0004%+ | 0012% | 0002 | 0032%% | 0001 | -0011 | 0003
apartment
Hj;;:gfeld Rental home’ | 00005 | 0002 | -0008 | -0005 | -0005 | -0.008** | 0007 | -0.003

-0.136 -0.550 0.117 -0.852 0.109

H 2 * *% | ok
Housing area(m®) | 0.0002 0.0001 0.0004 (10%) (10%) (10%) (10%) (10%)

Male® 0.095%* | 0013% | 0.041** | 0010%* | 0052%* | 0.009%* | 0.044%* | 0013%*
Age L0.003+* | -0.0003** | -0.0008** | -0.0002 | -0.002%* | -0.0006** | -0.002** | -0.0006%*
Married® 0024%% | 0002 | -0015% |-00132%* | 0009 | 00003 | -0.0003 | -0.00006
Individual
) College degree | 6 | 00064 | -0.022¢% | 0015%% | -0020%% | 0009+ | -0.021%* | 0005*
Varlable or more
Worker? 0.125%% | 0022%% | 0.023* | 0010%* | 0093** | 0011** | 0.106** | 0013**
Monthly income o 0.500 o 0.292 " 0.426
(10000 wom) - 00003+ | (I | 00004 | ST | o000z | (S
N 4,039 1,655 1,210 1,848
R 0.285 0.074 0.094 0.067 0.361 0.103 0.323 0.117

Note: NH=Non-Home, d = dummy variable. * = 0.5<p-value<0.1, ** = p-value<0.5. The time use data in 1999 does not have
monthly income information.
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Suse ASE AU, H7bg FEA) BHARE RE AEGRE A9F 0] BE A
oA EAHOR felshl Ueiton, 7L Wese dxel He BAH feldel Holg molw 9l
o B3] olsE A%g FANA Mt 199993 20040 BARCE folu YA Gapo] wma 0.
2 ergek

SN A9 AARGI fASA GHLFE, dolrt Fe5F, 2 B9 1859 A9

= : 1l

HI7HY ZE At AR 3R] GFE VA AR AT SrEe A2 Us ag ol

= W2 ARl n7H el anlete AR AtECE A3 thal Sl anlsts Azl A YEt

U ol5S AEste AE il 3t B

Aoz yehgon, d¥das Wee a7k S5 S3ATC sAAYd fFe A 1 9
g

=8, SUREH Y| A7k Aol B 747 2 AASA WMol ASghel WalE <Fg. 1> EASHA o
= el

o 199919 REo| A diAAS Wy FEY A7 FFE = F U olF
9ISk 20043 HE 201487479 WSS A ugkeh
NH activity (dummy variable) NH activity (continuous variable)
012 0.001
01 0.0005
0.08 0 m

0.08 —_— .
-0.0005 -usmgarea Monthly income
0.04
0.0z I I -0.001
0 -0.0015

.- =
-0.02 E.'l in__ Rental home Male lamad “ge Worker

apafiment degree or
004 more -0.0025

-0.002

w2004 m2009 m2014 m2004 w2009 m2014

Travel (dummy variable) Travel (continuous variable)
0.02 0.0001
0 B e
0015 _
. Housing area Monthly income
001 0.0001 I
I I I I -0.0002
0.005
-0.0003
o M —
- . -0.0004
0.005 Livingin R othe Male rried College Worker
. apartment degree or -0.0005
-0.01 more -0.0006
-0.015 -0.0007

w2004 m2009 m2014 m2004 m2005 m2014

<Fig. 1> Comparison of coefficients of explanatory variables over time

HA HuEE] M SOl ARl mE T3 MEE B A2 224 WeR Wb 2870 9
SR A= g FFHo] TtsE A= YENTh o= Al thidl, ARFA s B T
AFE A o R ste] wet A3t FET T FF S0l AKHCE solua e AR £3 ggtE
ol d Mt FAMA Wags SR vAE o] AEHH R Fadts o2 YT o= o
golu FATFEIL SR vAE FEFol AA ol AL oy

188  PA=ITSYR|=EN| 193, THI62(2020H 122)



SaA|Ziofdlof 0lx|S 20lo] AL ulm-2A AT

)
O
=
[-']I

zi
HU
N
N
-

=t
=
ro,

UERI I o], o] ol = ddede] dapeo] R = 5o

54 Ee] Y BEAL 2 BN WAE Gl Aol w wskeln Sgd o 5 Qem,
o] F AAEA W] A7kel] WE W Eo] Aoz & A 3

o S50l Uohe BEAONG FRACE WA Febh Do 4

V.4 &

B AT 190995 2014971 Ao FRAREA A8E BEste] BT te] G WA
F9 2908 FHHA o U8 FAAG] B OFIANRGH WY BEAT R FAAG]
SIREHS WS ol mae] B4AT AT D A A 81Fo] FYAeIAt] FGFE mAE
Ao Uehgtom ARAel Fa vge thew Ltk

A, BAADE JITEART AASAAE, A%, AE 9%, o, 224 49, 92 925 9ol o

wol YL Witk I u7bY BEA BN Aolol Fol WAV Qe Ao tegh &
M B 203 Aol BE4E Bl BYADE Solks AL oud B, Ae B4
W BEAS A AR AdH o Ewmoﬂ 2 9FE vAE Ao 2

< 2 2450 53 €49

TL5 FYANLE STV Fa3 2do= FRIHNT. =3 H7HE 7|E ZF] »E 2Eel His)

A ST THsA el iﬂ] Uester, & §/\l7?°ﬂ A= FEFE AlREe] Aol weh HAak S7b

= o8 ‘/}EPA%E} o} 1“‘0_% SURE A u7Hy S5A3tat S3A7o] Az o] dadol e
SR

It o® LAY wEAALS FE AIANNY wF EFE d3fste AS FREE ] vl FEH
< B4 o FHE 71 JTh dev B AT AidA v7Eg 718 @5 Ao 45 #d EAIRE B
o 238 FAZI B B2 GEFS MA e AE FRASAT o= A A EFE £4 F UE
AAEC] FAAYGNA vl He] oA & usta Aok webA A&7Esd 1S AdAE T
AAGH ATMAAE Ee FF 2 HYAEES AFs miAstAY s £55 st FEY EA 9
27 & (mixed landuse)©] B3 Zlo|h

npREto 8 B AFoA s AEANERA ARE o] &5t AR A 9 WAL BA WHlkE
AT 22y 2AME FEo] BYWS EHJLOV]OH FEIA &2 AVE o, Yk o g BN

A =
e o] &3 alEre] A4 met gebd = Q7] W&l o] 2& Ade REFAH ) vhgstA] Eaiith
G B ARALEA S HEA 2 L Bl e D5 o6 ET b A2
= waR0Y wo 2Rl ZedA BEAR FaATk) v o 5
Z1o|t},

p

ACKNOWLEDGEMENTS

o] =&

flo

QAU 20163 = AAATH] Ao o AFHAFUH-

Vol.19 No.6 (2020. 12) The Journal of The Korea Institute of Intelligent Transport Systems 189



SAAIZIofttofl olxlE Qelol AIAYH B2 A

(i Pl

REFERENCES

Ahmed A. and Stopher P.(2014), “Seventy minutes plus or minus 10-A review of travel time budget
studies,” Transport Reviews, vol. 34, no. 5, pp.607-625.

Chang S.(2018), “Analyzing travel time budgets using the Korean Time Use Survey data,” Journal
of Transport Research, vol. 25, no. 3, pp.15-24.

Chen C. and Mokhtarian P. L.(2006), “Tradeoffs between time allocations to maintenance
activities/travel and discretionary activities/travel,” Transportation, vol. 33, no. 3, pp.223-240.

Choo S. and Na S.(2011), “Exploring characteristics on travel time budget: A case study of Seoul
Metropolitan Area,” Journal of Korean Urban Management Association, vol. 24, no. 2, pp.3-22.

Jung B.(2012), “A study on the changes in travel behavior and mobility using Time-Use Survey
data,” Journal of Korea Planning Association, vol. 47, no. 4, pp.315-324.

Kim S., Lim S., Choi S., Choo S. and Ahn W.(2016), “Identification of key factors of travel time
budget by mode in Seoul: Using seemingly unrelated regression model,” The Journal of the
Korea Institute of Intelligent Transport System, vol. 15, no. 3, pp.23-33.

Kim T., Choo S., Shin Y., Park M. and You S.(2016), “Identifying differences of travel time budgets
between the elderly and the nonelderly groups using PSL structural equation models: A case
study for Seoul metropolitan area,” International Journal of Sustainable Transportation, vol. 10,
no. 5, pp.455-465.

Kim T., Park J., Lee K. and Park Y.(2009), “Analysis and estimation of factors affecting travel time
budget,” International Journal of Highway Engineering, vol. 11, no. 3, pp.13-21.

Koo J. and Choo S.(2016), “Analysis of factors affecting travel time change using the Time Use
Survey data in Seoul,” The Journal of the Korea Institute of Intelligent Transport System, vol.
17, no. 1, pp.62-72.

Koo J.(2018), Analysis of Influencing Factor of Travel Time According to Change of Activity Time,
Hongik University, Seoul.

Korea Statistical Information Service, http://kosis.kr/, 2020.01.02.

Kwon K. and Jun M.(2014), “An Analysis on the Gender Differences of Life Time Use and Travel
Mode of Seoul's Dual-Worker Households Using Time-Use Survey Data,” Journal of the Korean
Regional Science Association, vol. 30, no. 3, pp.109-129.

Mokhtarian P. L. and Chen C.(2004), “TTB or not TTB, that is the question: A review and analysis
of the empirical literature on travel time (and money) budgets,” Transportation Research Part A,
vol. 38, no. 9-10, pp.643-675.

Na S. and Yuh 0.(2011), “Exploring regional travel characteristics on travel time budget,” The
Geogaphical Journal of Korea, vol. 45, no. 1, pp.27-39.

Ortuzar J. and Willumsen L. G.(2011), Modelling Transport (4th ed.), John Wiley & Sons, LTD.

Raux C., Ma T. Y., Kaufmann V., Cornelis E. and Ovtracht N.(2011), “Travel and activity time
allocation: An empirical comparison between eight cities in Europe,” Transport Policy, Vol. 18,
pp.401-412.

Schafer A. and Victor D. G.(2000), “The future mobility of the world population,” Transportation
Research A, vol. 34, no. 3, pp.171-205.

190 QR TSYUR| =27 193, MI62(2020H 129)



SAAIZIofttofl olxlE Qelol AIAYH B2 A

Pl

Seo A.(2000), “A Study on the gender differences in commuting time Using the Korean Time Use
Surveys,” Journal of Female Research, vol. 18, pp.5—-36.

Tanner J. C.(1961), Factors Affecting the Amount of Travel. Road Research Technical Paper No. 51,
London H. M. Stationary Office.

Zahavi Y. and Ryan J. M.(1980), “Stability of travel components over time,” Journal of the
Transportation Research Board, Transportation Research Record, no. 750, pp.19-26.

Zahavi Y. and Talvitie A.(1980), “Regularities in travel time and money expenditures,” Journal of the
Transportation Research Board, Transportation Research Record, no. 750, pp.13-19.

Zahavi Y.(1974), Traveltime Budgets and Mobility in Urban Areas, U. S. Department of
Transportation, Federal Highway Administration.

Zellner A.(1962), “An efficient method of estimating seemingly unrelated regression equations and

tests for aggregation bias,” Journal of the American Statistical Association, vol. 57, no. 298,
pp.348-368.

Vol.19 No.6 (2020. 12) The Journal of The Korea Institute of Intelligent Transport Systems 191



