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Abstract

This study examines the spatial structure and determinants of integrated housing and transportation cost burden in
Seoul by distinguishing between the housing burden index, defined as housing costs relative to income, and the housing—
transportation burden index, which incorporates both housing and transportation costs. To overcome the limitations
of previous studies that analyzed housing or transportation costs separately, this study introduces the HTB index and
compares its determinants with those of the HB index using spatial regression models. The analysis is conducted for 424
administrative-dong units in Seoul, Korea. Explanatory variables include residential characteristics, accessibility, facility
location, and land-use features. A spatial lag model is employed to account for spatial dependence, and cluster analysis
is used to examine the spatial distribution of the HTB index. The results show that commuting time is a key variable with
contrasting effects across the two indices. Commuting time is negatively associated with the HB index, whereas it has
a positive and significant effect on the HTB index, indicating that transportation-related costs substantially increase the
overall cost burden when commuting time is longer. In addition, distance to the central business district, distance to the
CBD, and land-use mix exhibit stronger effects on the HTB index, suggesting that integrated cost burdens are closely
related to accessibility and land-use structure. By adopting a housing—transportation integrated perspective, this study
provides a more comprehensive understanding of household cost burdens in urban areas. The findings offer policy-
relevant insights for developing integrated housing and transportation strategies aimed at alleviating overall household
cost burdens.

ZHjof F-us SEHIE, F7d| B, S2ARL, LAY, N 278
Keywords  Housing—Transportation Combined Cost, Housing Burden, Commuting Time, Spatial Lag Model, Spatial Disparity

. A2 aolciZ7|e] 2], 2021). §3] EAFA = w2 F74]%
AR FLoE Q7 wEH] o] FA Wshs At
1. &7 BiE of, o]& FPA 2 3123 HAjo] Yasich(utu]A 9], 2019).

71E AFEE FAu} BENE AR AL 54 A
EA] AZAO) ARl 2 FAMIG mEE PAE, o o Aol WSl HSH: ARl YUOU, F 847} BE
£ 70 AAE S AR A AAHOE HeHE WY HOR AT AU FE5| WIS Baact

* 2 OAl= ORI EAAEEE] 20258 FASIETS|0N LHE =28 8- 22610 ZdslRlE.
**  Master's Student, Department of Urban Planning & Engineering, Hanyang University (First Author: jiyun4455@hanyang.ac kr)
***  Professor, Department of Urban Planning & Engineering, Hanyang University (Corresponding Author: sugielee@hanyang.ackr)

Joumal of Korea Planning Association Vol 61, No.4 (2026) 5


https://orcid.org/0009-0007-9214-1431
https://orcid.org/0000-0002-0940-4488
https://scholar.google.com/citations?hl=ko&user=7va0w5sAAAAJ
https://www.researchgate.net/profile/Sugie-Lee
https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2026.08.61.4.5&domain=https://kpaj.or.kr&uri_scheme=http:&cm_version=v1.5

X2 -0l+7]

AR FA%2023)9 THAEEFRAL Y a2, A5 719
Y3 LH|RE F FA = FE8 852 17.3%, 2FH] H]
2 12.2%= AAI8HY, F BEE TAbstE 1A aH|AE2) oF
389 19 Fsh= A= Y, o= 7HA9] M) F29
A F7 2} w50 ZR|Sh= HlFo] AR es A= HE 2y
Eh AEAI B FE7HE AsEe] A= B ARIshEA
YA Kol F43] S7HIACHIFEAMY, 2025).

3HH F B XS 5238 AR Aol wet g
=, AEARe] B SZAREE oF 34.38282 HiEgle
B, A|R19] oF 13.5%= Hk 1At ol 28 5= AT T2
BHal ATHAIZEEA), 2023), o) et ] A& F7HE
ofuz}t Al &4 12 3, o7} W ARIEE et T H|
7HA BI187HA] Otk AolA Sad ARA £A42 AF
g}

FAu|9 wFule] FE2 53] YA 270 w} ApEHo=
et =4 9 wF H2Ao] g2t A Y9 AFA: FF
TS SEste] nFH A&l BUHeE Wal, 74 873
ER A Fe7t Bk W T 2 Fout wFTeA &
ol Q9| AFA= AdFor W FAE FAesieieie
A T2l WE wFH|e A7 B8-S MR ez e
ekt A, 2020), of2fd e FUT EA] HollAE YA

£ A8 F25 A3r7|Y, Ao FA -1 ofF
B 728 DAL a0 Agt

FAHozE AU REuE AYHoE Neje
HTB(Housing+Transp0rtati0n Burden) A 37} Z-gEof £
tHHaas et al., 2006). °o]2{gt A E= 7HA7F A2 A28}
© B85 EE 2o FgsHA wtgsi, A9 7 S8 =A
W 323 Axs =8l b 783tk 22y iAo
3] FAulet wFHlE 223 248k 397t Bok 5o R
H@ol A4 wobsls b A7 AR Khammo et al.,
2024).

FUME BFHIET FAv] 7] ASUAE & I+
£ FE3) o|FolA ghout, FAu] R (HB)S} FA-1F
FAFGAFHTR)E vl 753 Fe= SAlo] #5311, F
A2 Zolg EA| WHY IR foA dFEez 24
e EF "otk 71E A7t F2 FAH| ugelY A
e AT FA QY e ASuAE A8 23S
e, FAHE afRt fEd WEuE EIARE SR A
Al ZAEZNA oA t2A YER=AIE vl 247 9
= AHZoE &SI, netA SEU FA-3F EAE B
o FAF LR o357 Sl F 84T SUAoE AT
4o] Zash, oo & I AEA 3785E W= HB
o HTBE & A=3tal 1 3§74 B2t 248l vla &
AgaA g,

6 "BEAEL H61H H4= (2026)

2, g42| 25

olgfgh vl A £ At AEAl FPETE R &5
] FAu] B5-& YEE= Housing Burden(HB)Z 714
4 w-5H]E 533 Housing Transportation Burden(HTB)
< W F=381aL, F A FHE Exo A3 adS vu &
Aoz AL B o= v 53] PYT I AU 30 &
AYS BEIO RN, 7|E AoA 5E3] thFoA|R] 3t
AEA Y50l 3744 oA dat e AF XYY 23 E4E
He} 7412 0.2 uleofshalz) gict, o]F F3fl 71& SERE A
# A7F MM FA-0F A BEE S EAEE dE]
g3l FAYC 2= ZAER] g= ABET FR9 Aol
o F7H Et9ES AR YelaA): gt Yot £ -
= F#ARE N w3 24 FI& dol, 583 AgEd
g3} A =& AT AFH 712ARE AlFshs b 530
piL=

I, Ml
1. 74| 2% SgF 221

FAvE 7H AEA 7HE 2 HlFE AAEE FEoE,
F7 AR AE ££& Y%k Y HeE FAEET
(Acolin and Reina, 2022), 7|& 952 FA 87} T3] &
5 ol ATt A== Zo] ofuzel, 7 4, AR 2
g, FE9] E913 B4, A=A 27 F 53U 89 9
3 Pt AAsPgrHShamsuddin and Campbell,
2022).

FHA-AFEQ017)e ALE JAHE dEeE HA%
YA 7o) 2lo|E BARE AT, 45, 71 =, AL FE 5
&, AFAY Fol FAu| Rgol foulgh JFE vdckar g
ek, 53] AR Fefofl wheh fg 271 g, YU A5 5
wole} stejete HA|7Ret AAZ 7 A H] B A 4
olatAl bt A& &84 (2018} A&A] Alo3ReLE
oz 3 AtolA B4 H3A, wEY, A% HAAAL A
A 2 A 9 2 22lo] i ol F A o= jE
FEE AFH R FUsigtt. o= 53] i 1971004
AF2AA g9 dol iz FA & FFE v
£ AL BE 2345 A3 202002 A2Al 339
T8 AFAE dAFo R 3 dolA FFddie) Ao o
o FFH=E F8| 5 89lo] b2/ vehdg Halstit, ¢
TFAH S A Uolet AT =5 77 F2 aglofglon
bt il 2530 F8 HAo] 2 A W2 283}
ek,



MEA| 71712 F{-uE SEHIE & 22 B4

B, HlEF - A Q024)= TEEAIHE ARE B8 B
1979 FA8] A1E2 245, A& 2 sEd AF
Y H9Y B FAYE o 48,65 Yo = &F dfH] 16.5%
off s, 53] di71d % 3719 SARE] B¢ drjEeR
FEEo] WA et ols =g AR A9ie FAu] e 3t
o] AWE HofFe Aot ¥ volrt 383202502 Fd
SH7e] Y A FH 24 2908 BAsHEA, gk 1
&5 AT A7 oE A5 7hsAe] Eou = E HAS

E TR QI8 A-gAl AFE AST 4l sl
& A A
olfRt AFE2 FAuI} Eed] 250 vlEsi 2AE=
Zlol opyel, Qx| 273 3, 8 ¥ E2F 54,
7Hre] QreHE] S, Y- A w7 § okt a9l AT
21§ SollA FAgE Tk ARE SR, wEkA T8 R
< 23| olfis7] Al 7 BA1 A S8 A EAl A=
2] W= g 2 avt Qi

=N
-

L=
.

2, usH| 28 g 2¢!

WEHE et LT o8 ¥l8-E "ol 524 2%
T AT, AN -7 AR RA A S S TRt 8.900f 28
ZREHAES 9, 2023). ABFTFEL wFHIe T2
2% 812 HAER FAsgen, 53] ¢ tiEA] Heo
A gl FAu e ARste] Agu] FEe Al A
2 AA =] it

Hlu]g 2Qo12)= B71EE dideE AoliF7d F8FA
He BASH, A5 2 AT, aeed A, A8 9 7 54
o] FARMl T’ Y2 v|ATAL YR 53 2 4%
TUTF AR LR 7] F2ARME dshe AFel dleH, A
o719k 71 2] Wepr} wgw] ) gt o]l f-2fviet 2
ol& HEoldiths H& AFA 2= IS ok EER|7t
Ted| wEaeTel 8 FREV AYERA] L, 7] oet
2] £431 7193] QA= ke ARl S RojErt

SARQ024)2 FAB BBADEAL ARE B89 2T
o] Z&2Ake| 4ol Aoj v]Al= e AT A+ B F
AR AojA5 7PN sl 49 WU A &
oMl %ol Ueton, ol wEH| Fao] 3374 8let
ohZh AIZH - ALR1A] 82 ERSh= HYHE HUZ HAE
o, olE’t 42 WEHIE Tt TH an|AEY & 5L
2 H7|Ech EARe] Aaeg ) ahe] Ao Zdss ajleR
Bgsto] ojsie WS =it

EZE 9 9](2024)9] BTN E S2ARI] BoHde g
AEAIRIS T 4f Fol el Soritkes At
& A, o] AFolAE 53] ARFER FIUEET} 2

Aol BRI, ol o] iRt w5 74 Basge] 7
ZE T}, oA® A0l 49 A AdH ks 453 4
€, FAA Addo] Ted) FAu] A A= <k =
g 9 FARNS EERE SE] o] @7 arejEofof &
= AR

ol A+-E2 wEH7t 934 AE, F2ARE wEg A
=4, A7k B4, A9l A 5 53 Aol A A7k A
AE HAE, wEhA wgHls 9 802 AYspy)Hrs
EA] g2, FA YA, M7 B4, ARRE e Aitsie]
wAoF 811, ol & AF7E FA v} WEHIE YR HTB
A P52 B3 FEH R oFIAL SR ool Sl

. Z7jHlet mEH|O| SRR ¢

FA8|e} WEHE 4 SHACRE 719 A% A
TS Y 240lAT, A 79 A& FRoME F &
Fo| 4zArgsln AfFo g Zg3ciRenne et al., 2016),
olo] iz} sjejoAl= oln| FA % WFS FTUECE I X
# 7R A7 5] o] FofR|aL Qirk, tjEA Q) A=, 1]
9] Center for Neighborhood Technology(CNT)= 71|
9] &5 djin] FAH] 30%, 234 15%F A3 7|&o= A4t
1, o]F M8l ¢ IHF 0.2 7H8h= Housing+Trams-
port Index(H+T Index)E AAEHAE, HAT Indext= EAIA
8], wFHH, FARA T R Lol BEE v, 53] 1w
AF7HEE] wE8| ARG AIE 18k o 7831 285
o] g}, o] A& T FAHLE 7|E2E T A A
9 S S8, AFTEAY T A4S A T
o=2H AA BgH Bad o JE3| wgste 2t )l
(Haas et al., 2006).

0|2} A Sanchez(2021)= vl= HAYOIFE o2 F
A - 0g 2 vl8A X AAZE 7o BAE £ d
7= HUD®] Location Affordability Index(LAD2} 2| % 3-8
AFA 5 dEEd 59 dioleE Asto], 20089 589171
o]F 10197H2008-2018)9] WS F231ick. &4 2t #iA]
Yote] S9a5 7He FAY wEd 7HAAIEY 56~58%=
ARSI glen, ol Bt A8 IREE dol AFHlE
33 AR AEol AY 79 BAA FobdE A3zl A
& BT ofTiRt A= A FAEF] EEo] HiEA
7HA1l ] g A3lE ojojR|X] Y=rhe FE AlAISH,
FAet wFo] A Fgol Ay FA & 4 7HA BAH A4
T W] AuE ] U2 AFHCE UFIIF.

U AFoIAME 2T HITAPH FAY] 79| 45AEE AF
Ao BAZH A7} Sl Seo and Nam(2019)2 A& opE
APE g3, 25Hd FHTAo] oE 7HF 0 vjA= 9%

Journal of Korea Planning Association Vol.61, No.4 (2026) 7



X2 -0l+7]

Fo FEER A, 1 i 495 olufEL #|3HE
AZAo) 9 710 2oz Zg3 v, Oy ofE:
1 &7t olu|diAY 288 HAgF o2 et o= AAF
o] TR 7 HAR S HEsHY dFuE ER
7} 22 RH, A=) Ao ot 7N 1F F24
F7 Ade] AAAQ 29102 283 HoEr}, ole3 A
£ wgHlel FAH| 7He] ASBAE T8 =, 7
a5 o] vhE 2pE 3 7t el sk dl 7199813

ZY8HH, H+T Index®} LA AlE A= FA0I9F w3HE
AR 22 249 AYH {849 RAFU(Haas et al.,
2006: Sanchez, 2021), = ¢t A REHTA D FA0] 7F
o] 43 UAE AFH o2 AABIATHSeo and Nam, 2019). L
gy T EAIE g E HRF HTBE A9 5319 F A
9] zolE AF vlaLskar, 1 &)zt EA| YR F7HA o
A3 o] B A QAEEAE AR A EET ol HellA
2 AE 7]E BT 978 AEA 345 991Y S
402 A= oA APEEE 71

4, A7 xfEd

& o] APEAgL ohad Atk AR, 718 FAE] REA|
F(HB)%} Bl 7Fs R WAl o2 FAu|9 wEH|E AR A5
(HTB)E FAlol 522X, FAR n2igt S 34
gre e Aol A nlwstglet, E4), A4l 247 BHE
2 e 7 A59] F7H4 £ AR US ZATOEN,
EA] oA g 27F ofgA oA s YERtEAE 4
SR ik AA, FTAAEFT K-means 32
Ae sl Ao g 20| f9 3 fAYES
At ol 71€ H4T Index E LAI 7% 879 HAH =
o1& I A9 ARt F3beheiet vl 24 E2 Stk
Aol B2 - 454 2lolE 7Rl

N, g YHE
1. A7 HY

£ g9 B Wsle (AE Dol AAIE vie} Zo] A5
YA dejolH, F 0471 BAHFTS 24 D= QAT ARt
2 9= 2025\ 1958 129714 9] 19302 jHgskgltt, o]
© 574 A3 g @] ofd At ARE TEUCEN,
FAveL WEH] pES Bop P02 kRt & A EE T
=317] figolnt, ofof wheh ¥d A=E A - Wasste] A7t
7152] HB A2} HTB A8 4AHE31IL, o1& HIFO.2 Al2A
BT 7 FF w2 Aoloh 22 B4E B8k vt

8 "ZE7E, M1 H4= (2026)

Legend
Admmistratve Boundary
i

istrative G

a3 . 7o Ee

Figure 1. Case study area

2. 24 K=

1) HTB Xl

£ A= &5 ojH] F7J4] F8-2 UEh = Housing Burden/
Income(HB) A2}, &5 dju] FAu|e} FH|E S oE
Yr9¢t Housing-Transportation Burden/Income(HTB) #|
TE TEUFE ASTIY 74 A5 4 A AR &
|5 B & Dol AN, B oA ARgR F5H
o S Ao U AR £A4E T Aeskaih

FAH| Ams REUFTHY FE AAH7} FAA LS &
43t aiE Al2ElE olE, dF-thAd, 2uAdE F o
gk =8 f3o gk A - HA| A7t BRE AlFsie, A
D7 ERIF 4= ks HolA A== Eo 2 99
202540 A2A FAETE B BFa 9N ARE vlElE
A A Al 285t X o FAE| B 58 ]
oL EAH

WFH] s AE gddolE e = d Aol Y-
T2 71@ (&) dlolel S 8319t 20254 195 E 129
7ke] AolF HlolEE Alsto] A9l Ht wEs| AEdE
AR, diole HAje] 9 F3 & 22 th3at Zo] A
PEUCE A4 o= AE 3YEE 28R 7lees AAsel
o}, & dollA wFuls 7Y WA - 2 o) F Rehg vt
Pz di 3 v goRA T 5F FHE THOE AR
t}, ol 5 B3] YA oR WEE A YA AE 7t
A AY3or A4E= olFolehe A& aed Aol uehA
o) glofE F 274(07-09A4]) H 23(17-194) HFAIH
o] B FHE FE3IY] 4o B8, 47 A7 AF-
9] o]F T T T3 FA YAl WE F23 Rt
MEA - A1 F FA4do] Actar diste] & Ate] HTB 4Hg



MEA| 71712 F{-uE SEHIE & 22 B4

B1.9H4Hold &x

Table 1. Definition of variable and data source

Variables Definition Data source
HB XI4: WS Ul BF 571 HI8S ASOR Liie XK —_—
(Housing burden)/ Index of the average residential cost divided by income in (2025)
Income the administrative district
Bapis
Dependent variables s YHS U P 3708 SHHIBS ASOR Lk Tk A
(Housing+ Index of the average residential-transport integration cost g
nsporation huresl divided by income in the administrative district Data Feza
Income Y (2025)
E2ARH HHEH AT SIARE S Cren
Commuting time Average daily commute by administrative district it v
Hel-714 (2025)
=4 P SIS AP|| D1 Chl| XIS} 2 O Public Data
Individuals- Cz; h0|d-|i-tl'—'| Edensi Number of cars owned relative to the area of the Portal
Residence 9 by administrative district (2022)
e WS A1) B | e 4
T U Number of houses relative to the area of the administrative vohLD
Housing density ity (2025)
istrict
BHA ZAlHE o)
Bletsiretosba istance to central business district in administrative (2025)
Hay district area
EX
_'ccs:essibili BA Afd]A X[ AEE APIX] A o] B A MH|A 500m HY
A Y Bus service area 500 m bus service area in administrative district area
X[oFES MlA XY AEE AKX A o] X[5FE M|A 500m A Seoul Open
Subway service area 500 m subway service area in administrative district area Data Plaza
e S ADI7] O1x! ] D87 /5 4 s
The ratio of work to Number of employees compared to number of houses by
Apselx| housing administrative district
=
=4 DENE L= S AP T o] D8AIE 4
Locationof  Density of employment  Number of employment facilities compared to urban area
facilities facilities by administrative district area KAKAO API
mae PO Tyamopsas HSIE ADHE| D1F] ] SEEOIALE & (2025)
vr;ri(;%?gs en Density of living Number of convenience facilities compared to urban area
facilities by administrative district area
7718 252 opix) WS ADIX| B | FHBE 2SS o]
Residential total floor Total floor area of residential buildings by administrative
area district area
A8 252 iy BAS ADIX| B | HIRE 2SS Gz
EX|0|2 Commercial total Total floor area of commercial buildings by administrative .
=4 floor area district area PUE“C Dlata
= orta
Landuse  oiog sixg ofoix SHHE APIK| P O] RSB 2452 o1z (2025)
factors Business total floor Total floor area of business buildings by administrative
area district area
Exjo|g E3ic AYS A7IX| T Ofe| EX[0|8 Spi= 2X
fondusemixediess Area of land-use mixedness compared to the area of the
administrative district
=81 Het 71 25 =2 X1
Cluster 1 High H—High Tareas (H1,T1)
AN 252 HE W3 T =2 X
e Cluster 2 Low H-High Tareas(H|,T1)
Qe Seg HE £2 T He x| -
dummy Cluster 3 High H—Low Tareas (H1,T|)
variables
&4 He T 25 W2 XY
Cluster 4 Low H-Low Tareas(H|,T])
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B, o= HTB A5=2] $3H4 - A7 ¥igkE Ash= o 2agt
FHA| FAES AT

3. EM Y { 4H

1) g7o| mhy

£ A+ ZdeaE (A" ok g B A= ARAlE
o2 FAule} AFHE FUH R g FA-uF
TFEE Es] A8l DA EAE s WA FPE
o919 45 dju] FAu] g Yehdli= HB A0}, 45 tjH]
AU} WFHE FUA o2 BHYe HTB 2|5 AFEsoitt.
o|% HTB Al+=9] F7H2] £E 5/44& 9olsl7] 918 K-means
FHLEHP S A8oto] By 50 e A9 F3E& =339
o}, od Ao 7 84, 1% o4, J24 T HSE
SR 4515, HB A9 HTB A48 247 SR
8l S ARG E 5310 R 22| Aol & Blal- A5,
ol& T8l awFH| 849 Z3} offlof wel FA Fgeo] 4% o
Q1o o BA G =AIE AFA L= A8l gt

2) K-means 22{AEE

£ 1= AY 7 FA4- 13y 57 338 133 flot
o K-means S214HT 7|'HE &85t} K-means= 501
A glolellE Abdof 21 E T 232E 57k vlAlS
A ZHEA 7192 E, 4 /e 23 S4H0Y A S Has)st

Step 01. Data collection(Housing + Transportation / Income Index)
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Step 02. Index Construction & Spatial Typology
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Step 03. Regression Analysis & Validation
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Figure 2. Research framework
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23] R AE dolHE AR AE ol XY 1 5
A& F33Rle 704 ddS AEE o AR 4 = FH
o] it} A AME FA - wFH] M dejet B4
2o} Aolsteg, §4 W9 277t 24 4ol H=dt IF
£ v A GEE BA A Z-score BEEE =351t 74 ¥
= Batol 0, BEEHATL 10] HEE M3 E K-means £4]
o] Fgstact. EF A 3 5 44| fdl k=2%H
k=677 ¥13}A]7]% Sum of Squared Errors(SSE)2t A5l
A& W AESIGAL, 1 A0 24 7+ 22t 84 e
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Figure 3. Determination of the optimal number of clusters using
SSE and silhouette index
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(Spatial Lag Model, SLM)-& 28314t} AR 54
W7 A A Q9 FEH- U RE Y Y 12E
T o ke HolAl, 3F o= dAE 2A] B4 243
£ o Agsict. FUAREE Y] EATEE 4 (5)2 Zo] &3
Ht,

¥ =By txB+pWy; te )

714, i= A9E Uehfls ARl = A9 HTB A
o)1, X=X Ho] AR WEolal, g = dHoz B4
W7 0Y Wo] ASgkE Aulstal, p FAIAL AR
FH 299 yato] iX 99 yoll drivt I FA S48
Ao = QGRS Ofujgit), & do A ARRRE FHE
FEW)S AL B4F 7 3703 A4S wgsh7] 43
12 Queen contiguity 7|1E2-E F5313tt, o= E= HY
ASE ohyet ZAHE FHdke F97HA A AR 1+
Sz WA 02 A FholA BFF 7 A5 O FFH
HE vlaA 2EA 0 R g = rhk= Aol ) ol w
+ 7Y P45 TS gho] 3T 335 HB E= HIB
ol vAs FHA g aNE BHgshs 98-S i d4%
AL 7z Ao Al 5412 f-o4& B8 8219 ¥
i AA 2718 4T & ok AEE 7K Gujarati
and Porter, 2009). & A7 ol#d FUFARF S 53
HTB A9 F7H4 oJ&4E a8idt 4% 89S AF53es
wAsIaIA} fit

(& D& 8 Aol AR S50 S digh 7]
ZFAEA e AAIZE 2ol F45420 A5 ofjy] FAH|
&S Uetli= HB A9 Bt 0,042 YL n], 93
HA) 0.042 2t FARE £EE& BYth EEHUA= 0,012 4]
WA ol AgA| Y5 ARt FAH] Fg =30 9 W
9 Hollx B2kl 93-S AlARI ¥, FAulet wBulE
SUHOE AT HTB #1579 B2 026282 HB ARt
2 UL 2oon, H9gke 0.98 Yeht A 7F A -0%
AR At A o2 A EAFE A 5=
A 4 7t B B 5 B2ARNY BES F 433808
e om, Ha: 338004 ) oF 11027k £3E3le] 24
B2 79 A7t AFEE AR, 25 B et 2
Ye= Ao R W2 WRZhe Bolt, UR A GojA] AiF

12 2%, He1H HAZ (2026)

02 §2 Zho] ZH o] F7HF o]dAo] EATE A ARt
A2 54 ¥ 739, Bis AElE A HEo Y e
14.0m?, A3FE A& 2o HA ] Bt oF 3.6m’= LEFE
onj, REWUP} H|wA IA e i F249 A9
b HA7E gl E3F SAH(CBD)7HAS Hat Al of
6.17km= WP ow, gkt &gt 7ke] Aozt A Al

HollH = =4 e 304 30| EAFE BoEdt,

A YA B BpoAe AFEERQ Hitol 08622 UE
won, 18AA drot JYHAE Pue ANEed w2
FEE Bt ol 118 9 HOAAo| IR G HFHL
2 BEX3h= AF0] 32 AR EXol8 BA oA
FAE, 498 458 AFE dWF u& EXolS e
BE AY9E w7t 24 Jeht, EX|ol§ Fxe| o]FAo]
HTB 4 HB A= 4o 98 v]A 7Hs4E BoE,

F7H R B A7 34E O Badt FAC b2 S94t
A4S A5 $3t 543 71E HTBE B2 AHE319
th3E 3), Bt 71% HTBY| 71254 B 0.26, U7, 0.24,
#EF92} 0,13, #4:gk0.02, g 0,992 epton, FU4g
71% HTBE= B+ 0.25, $93% 0.23, ®FHA} 0.11, &g
0.03, HHH3t0.782 ERI=ISIL), F A= F4 AFlA & A}
ol Ho|x| giokert, $4%k 7I1E HIBOAN BEHAL} HH
ghol ok A Vel W3k A Al R SHEe] 9% &
A = UL RojEd, B3 B 7|1E HTBS 593 7%
HTB 7H Al 0.930.2 Ueht, FA wha)o] getx]gjehe
P JdA B 2 AN 32 ade 3 GEiRA]
oS- FRIBIGI), kA B A7 HTB A4 54 FA %
Aof| =3l oJEaHA| g Y F7HA Rolg vl
A o2 WYL Qi A o2 waE,
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Aol A A7} 7P £ £EC2 Ut AR A goflAl
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Table 2. Result of descriptive analysis

Variables Unit Mean Median S.D. Min. Max.
HB X|&= :
ZAHA (Housing burden)/Income Ratio 0.04 0.04 0.01 0.00 0.09
Dependent pr—
variables i
(Housing+Transportation burden)/Income Hato 92b 024 v a8 00
STARY Minut 4328 41.02 11.75 3297 11085
JHel- 21 Commuting time inute ) ' ) : '
£4
s ) AsAtES Al »
Indn_.rlduals Car holding density Count/m 0.01 0.01 0.00 0.00 0.04
Residence
factors Zef ol 5
Housing density Count/m 0.06 0.05 0.04 0.01 021
HIA MH|A X[ :
: m2/m? 1399 13.60 516 324 37.79
Hax Bus service area
£4 A5+ Afd|A XIe] —
Accessibility  Subway service area T e 288 s (88 deEH
factors
CBD7IX| 9 72
e i km 617 573 3.09 044 14.86
= x| "
Independent The ratio of work to housing COURKD G ) L anl e
variables AR
£y ngA 2l
Location Density of employment Count/m? 0.00 0.00 0.00 0.00 0.00
of facilities facilities
factors
MEHNE U 2
Density of living facilities Count/m 0.005 0.003 0.007 0.001 0.010
7718 152 ol :
Residential total floor area Hallo e er D48 aep 22
EXo|2 MY HES ADiE] ;
g@l | Commercial total floor area Ratio 011 009 009 000 070
Landuse - o10g 2ixs olotx .
factors Business total floor area BeHe A2 000 68 o8 D%
EX0I8 8= Index/
Land-use mixedness ratio 8o g0 D23 0.0 091

B 3. 87 7|FE HTB2 Yt 71E HTBY = 24 dt
Table 3. Results of sensitivity analysis between mean-based
and median-based HTB

Category Mean-based HTB  Median-based HTB
Mean 0.26 025
Median 024 023
SD. 013 011
Min. 0.02 0.03
Max. 099 078
Correlation with . 093

mean-based HTB

£ A% BYr) ol AR AFAS ARz L B
= Aele} ot s Qluet el el v, ozt A
o FuISe e B0 oItk WEu| Herg 37 A1 S

2 oJulgict,

EZ}, AEAl 7] A BE F2E B dAF LR ol
517] 18l FAuRE BHgE H A5t FAB9 wFHIE 3
AR HAT A8 Hlal #4830 o] A3k (" 59 2
o ®A H 24| 3744 £25 2RI 2, e Ax-84t
T A B AYGofA £2 ghol FFA o= vEhtE vk, A
& 2T A ofil= A 0B W e Bole el A
itk ol H A7h Fe7hA 3 A& 58 THOE AE
7] ggell, A-gAl 0l ¥ B4 A U5 A Rl
Ao E Wise F23 S40 7|Qear fekd, v
2 o A2 g oz W FAHE 3 H A5 7]E F
wol stE Ao 2 yepdt,

Jeu wFulE ZIF HAT A59] 3744 2= H A5t
€ T8 e Bole 222 ey HAT Asolie =4
ool E ol W A 9E TR A4 gho] AntE
O A5 A0 UERR LM, 53] 29 Y- A 5 47
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Figure 4. An analysis of spatial patterns of housing and transportation burden in Seoul
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Figure 5. Spatial pattern analysis of H Index vs. H+T index distribution

oft AYoflA Fa o] FEIHAA SRR ol EA
Aol Wil 2 A7t 7 A wgH] Fgo] w2
o, AU Au] A2} AL vkl &, FAYSE
71808 g AT AHH R o] WA HEAYE 2% A|Y
o], WEHE MY T L3]F w2 ALY FE AGe= A
== @] wEE.

ol#et Aite WFHH A AoME HEE THAE
Yo 2851l ee AR, 53] F4] AhE Sl
EA QO R o5t 7] B, T2 AR ol IoA
WAShs wE7h A ERA AAER] B8] Fgo] F718)
€ T& FolA Bt olo Wt H A7} FAu] FA | Fg
TEE Ho|FE AR, HHT A= AFA A8 A
SOHIE EARL A Y] Fae] ] A Hoh B
3t =i A R2 AT 4= Qlch

14 2%, He1H HAZ (2026)

3. K-means £A1 Zin}

ol& TSI HIB A& 7|22 K-means 34
AABHE, 4 = AR B AR AleE 8831
23 24 & dAs9en, 1 4k (' 6 2ok 74
A3k, 42 24 ARHCluster 0), T (Cluster 1), 317
H(Cluster 2)0.&2 F-2E[gloH, 2 372 FAH|9t w54 ¢
74 A 2 &5 FER0 WA A T3 Aol Byl
Cluster 0 &5 thu] 4 - g4 o] 7 W& x| oz
FA8| %} wFn|e o] #E0| YA £5 &0 AdFez
Eob Fao] g3k A Yo sfiFett. §3] =4 7dd dF=
FAu7L w0l BT 45 £E0| AYF R gol AR
g A9ez EFEU ol O B89 Adiglo] ohzt &
5 ojn] R vl vhet dutet & 4= 9ok Cluster 12 &
5 din] $ 59 FEE Bol= AYoR, F2 AL R



MEA| 71712 F{-uE SEHIE & 22 B4

HTBidacxK MEANS Results E\ ﬁ
in

% |
Four Quedrant Analysis Of Housing And Transportation Costs, J
Administrative Bwndary S\ L
— 5

.-
S
"

i £ g b
s L7

12l 6. Kmeans 241
Figure 6. Analysis of K-means

of REtt o8 AR FAulE AR WA FAz
S0l whE wEu| el ol FAu| Ad a3} wEu F
712 lF) 323 AHEA| Rk F2E Btk 53] &5 4
E0| W2 AU wFH| &5 oju] vlFo] AA FHH
Aoz HEE A%l Yt Cluster 2= &5 ofd] 5
A ] o] 7P 52 WA OR, FAu|¢t wEH F ¥ F
5 52 F 5 RRoA H= feo] vehbes Aot &
3| P2, ST, Wb Y FTET G o710f 2=
Aoz eyt o5 292 AFOR 25 Fo| %2 7}
T7H RS Qe ik, A U e 5 R 8 AR T
o 487} 7 wgH] o] ¥ vehdth A0 ddisao]

B A8 $EE dH £F o2 A8 glo], Ao
2 &5 qiu] 4. 2346 2@l U Yehis 124
FoF A9 0.2 e,

4, ANER 2N Z}

F78|9} aFH| 9] A Eof wt AEA FFEE ) 7}
A FHOR S AHEY A4S HSIG olF B9l =
7+ aF Hl-g F20] A o] FHE 02 o] A BE=A]
£ o fAF o g wofslazt siglen, diks (I D 2
t}, 4AREH BAS FAUQ} 1FH| 9 AA EE FAl AL
23l 9L Y| 71 HPoR L& Ao, £ AoA=
X&& FAH], Y5-& w32 AR5 o] ER= 18y =
A Ao CEdicks HolA, £58 B REAw
(HTB) 7]4F K-means 23} 4520 2 344 4 Qict, A4
2 HI-T| 3 32437+ L A+ A2 987 &
T4 EAoA WaEE, SR B8kl a5 $-
3 A2 9] G R AR (Cluster 0) 02 EFEE= A7
A Wt S H | -T 1 432 2+ 335 Bof+ o

J8 7. HTB X4 42 H 2A
Figure 7. HTB Index four quadrant analysis

T AEd 4R TR oA FEHY, &5 £F0] ¥
F2AY7 ol FHEEH(Cluster 1) T 12 Cluster 2) 2.
= 010174'\-: Aol FRAY HT-T1 482 4 A
A=A A Qi & Aol 42/8 9] vl A7 ek Fol
A o2 Exstn, IRHCluster 2)2 HEF T, vix|¢e
EH|-T| 432 F78let n3u7t 5 @2 x9oz o
2 SAY FARAA epde] ARG Cluster 0)7 A2 A
A8kt
A3, AAEY B4 2 ddu8e 23 x3HH, T)L,
K-meanst 25& Y43 A3 2HHTBYE A& F
Az B4 FA-AAFTHE Aoz ARG, Add ¢
o] AFA-EE U Y7 o|F 38§ L asgolgk=
oA tiAZ LABh, AEA| AEHY] FH EFo] FA
|- WFH| 0] AT AR} 45 =30 o]0 ofsf| AHEE AlA}
gk,

5. SZA|XI=E Za}

B JFo N wA 37 ArPdahe 18sl7| $is) SLM#t
SEM®] A3He g v|igt AIH3E 4), HBSF HTB EFoflA] AIC/
BIC7} & SA| Yeld SIME 25 2go 2 Hesiqict, 7
2o 2 2% s SIMO] AL BRIsl| 9)8t] 2] 7

4. 28N
Table 4. Model fit
Category HB HTB
) AlC -2,455.40 -742 55
Spatial lag model
BIC -2,390.61 -673.70
) AlIC -2,438.08 -734.11
Spatial error model
BIC -2,369.23 -669.32
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TR B85 2 A3, OLS 289 2 Moran's 1T 4% 7 78] BE U F7-30LF S0 43 93 vl
£ 0.182 YRt vk, SIM 2§ & 23} Moran’s &= 0,052 2= F3HH oJ&4o] EAFE ERIeHt

Aasto] FHA A7) o] A Fi 43k Aoz ERIFH

ok B4 s (& 59 2on], F 2 WA Rho7t 242t 1) HB XI5 24 Znt

0.401(HB), 0.412(HTB)E §AHo2 fo3tA veht, 23 - 7HF B oA AN

B
N

Ze) W7} ol

FH-uEH| Y XS AR 2 S 2ot
Table 5. Spatial lag model results on housing transportation burden

HB HTB
Variables Index Index VIF
Coef. z Coef. z
AR 2 ok *
ol 7k Commuting time 0.012 290 0.007 1.79 1.06
=E"g xi,Ex!. EO EII
Individuals: . 0.008 127 -0.005 * -1.70 1.20
Rasidence Car holdmg densﬂy
ZEHW ol
s FEHEE 0008*  -185 0006 096 204
Housing density
[s]
CBD7HxIS] 7 *Ebl 4 0025 323 0017 201 153
Hay Distancetoc
EA A MHIA XA
=d - sl A-IHIT Xl 0.003 0.53 0.003 * 1.85 1.31
Accessibility Bus service area
factors N
5 A
RIHEICT AHIA (] -0.004 059  -0.001 026 164
Subway service area
=
_‘;Tul : : 0010 * 181 -0.002 034 1.88
AR The ratio of work to housing
54 . DSAA A
=i P Location Dé:r)wsia :fem errihE fities 0.019 *** 2.61 0.003 0.67 1.45
independent  Of facilities Gy orempiy
variables factors AstHo[AJA el . .
Density of living facilities LAt 940 0057 I 123
FHE 5 ¢nA ok ok
Residential total floor area G0 256 Gl 282 268
EX0|R HYUR 7SS A ] ] ok
EN Commercial total floor area 0:004 Ban G:Bo7 L 305
Land use DR JHES I
= o I_ | Sy |
factors Business total floor area 2L <116 B008 d0% 12
EX0|8 28 ok ok
karetnsemivedness 0.025 234 0.035 295 32h
=81 ook ok
Cluster 1 0154 754 0.022 212 1.40
geoolgs oo
Quadrant dummy alTster 9 0.019 1.14 0.047 ** 368 144
variables
=3 ook
Cluster 3 0204 894 0.001 013 1.45
Rho 0.401%* 0.472%*
Obs. 424 424
R-squared 061 0.69
AlC -2,465.40 -742 55
Log likelihood 1,236.04 38827
F(16, 407) 39.8 56.6

#p<0.1, #p<0.05, **p<0.01, Ref. Cluster 4

16 "SEAE=, Me1H M4S (2026)
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A "oy, 71419 AAA ] RgE FAHOE sk
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1. 22 U AR

& Qe A FEEE HYCE HBRH HTBE $A +
=1L, ARG S Sl F A 2 8AE vl 243}
Fct, ©o]& 53 712 H+T Index U LAI AIE A7} AAIRE 5
TG =S Tl A Y]] 28shs o 221A] ¢l 54
BIRE 312Rt R aEHE T S BTl BA YR
oA A= thE ST 28NS 7TRItE e dFHL
2 2RI ol Fu] $4 AIuo=e dYEHA| de
AR 723 AolE HAFETE oA & a7 ¥d ¥
deolot.

53| FZARM = F Al 2 Aol 7S s =]
= ¥4 aQlez RlEle FLAIRRE HB 2R M= &)
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