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Determinants of Housing Expenditure in Seoul Metropolitan Area,
2006~2014: Application of Multi-level Model

H9}7d< Park Kyungjun', ©]/J-9- Lee Seongwoo™

Abstract

The purpose of the present study is to identify determinants of the housing expenditure. This study pay special
attention to loan repayment for housing sustenance. We apply a multi-level model for the study utilizing the
housing survey data from 2006 to 2014 in Seoul metropolitan area. The main findings are as followings. First,
housing expenditure increases during the periods. The ratio of housing expenditure to permanent income decrease as
permanent income increases. Householders with lower education and job level pay more housing expenditure than
the counterparts of the variables. These results show that Schuwabe’s law is working in the Seoul metropolitan area.
Low income group has harsher burden in housing expenditure than the high income group and people socially and
economically weaker are easy to get in debt to pay housing price. This study also found that housing expenditure is
regionally differentiated in the Seoul metropolitan area.

Keywords: Housing Expenditure, Loan Repayment, Multilevel, Schwabe’s Law, Permanent Income,
Housing Survey Data
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o 20064 2008 20104 20129 20144
Mean |Std.error| Mean |Std.error| Mean |Std.error| Mean |Std.error| Mean | Std.error
COST 44.7201| 42,5158 | 57.5698 | 56.0700 | 62.7669 | 67.1538 | 60.1530| 20.6052| 45.9452| 42.6303
LN_COST 3.4968 | 0.7765 3.7229 | 0.8194 3.7667 0.8462 3.7395 0.8379 | 3.5124| 0.7985
AGE 52,5180 | 13.3941| 53.1251| 13.3622| 54.9660 | 12.9023 | 55.2099 | 12.5524| 56.3610| 13.5905
GENDER 0.1004 |  0.3005 0.0955 0.2939 | 0.1286| 0.3348| 0.1743 0.3794 | 0.1458| 0.3530
OINC 287.3451 [ 216.2909 | 306.0183 | 208.6691 | 350.4222 | 271.2300 | 376.8516 | 255.1966 | 341.1511 | 240.8923
PINC 239.2961 [ 110.9912 | 260.3088 | 109.9134 | 301.1481 | 132.8078 | 326.4995 | 137.9026 | 301.0402 | 143.8055
TINC 48.0490 | 179.5794 | 45.7095 | 170.9267 | 49.2740|225.8150 | 50.3521(203.9596 | 40.1109 | 194.1966
1 0.2535 0.4351 0.2602| 0.4388| 0.2598| 0.4386| 0.2046| 0.4035 0.2501 0.4331
EDU 2 0.3354 | 0.4722| 0.3568| 0.4791 0.3541 0.4783| 0.3710| 0.4831 0.3551 0.4786
3 0.4111 0.4921 0.3831 0.4862 0.3861 0.4869 | 0.4244| 0.4943| 0.3948| 0.4889
1 0.1548 | 0.3617 0.1322| 0.3387 0.1597 0.3663 | 0.1224| 0.3278| 0.1539| 0.3609
2 0.3783 0.4850| 0.3280 | 0.4695 0.3560 | 0.4789| 0.4520| 0.4977| 0.3441 0.4751
jo8 3 0.2059| 0.4044| 0.3119| 0.4633 0.2468 | 0.4312| 0.2384| 0.4262| 0.2141 0.4102
4 0.2610| 0.4392| 0.2279| 0.4195 0.2376| 0.4256| 0.1872| 0.3901 0.2879| 0.4528
HSTYLE 0.4609 |  0.4985 0.4156| 0.4929| 0.4277 0.4948 | 0.3281 0.4696 | 0.4166| 0.4930
HPRICE 27471.58 | 32107.34 | 30217.93 | 26735.99 | 33480.92 | 32727.55 | 31463.73 | 25887.77 | 29111.80 | 23683.12
DURATION 7.8138| 7.8594| 8.9242| 9.2519| 99151 9.1756 | 8.7744| 7.9347| 10.9451 9.5354
SIZE 96.4915 | 42.4923 | 96.4856 | 30.3333 | 95.7814| 35.1259| 77.5802| 24.7869 | 87.5321| 32.1477

N 5,570 4,524 6,727 7,394 4,554
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e 20064 20084 2010 20124 20144
= Mean |Std.error| Mean |Std.error| Mean |Std.error| Mean |Std.error| Mean | Std.error
COST 28.9373 | 23.5217 | 34.9700| 35.0768 | 41.1753 | 34.5154| 39.7577| 29.8222| 39.2451| 32.5876
LN_COST 3.1301 0.6960 3.3282 0.6556 3.4530 0.7388 3.4622 0.6751 3.3923 0.7779
AGE 44.4365 | 14.3232| 44.7118| 13.5230| 45.9869 | 13.7536 | 47.2953 | 13.6849 | 48.4513 | 15.4055
GENDER 0.1959 0.3969 0.1821 0.3860 0.2454 0.4303 0.2374 0.4255 0.2426 0.4287
OINC 232.3160 | 166.3818 | 270.6517 | 171.2584 | 273.0615 | 208.2364 | 306.7780 | 187.1192 | 282.5433 | 215.3876
PINC 214.6857 | 101.3767 | 249.2801 | 102.2573 | 261.0352 | 122.9803 | 297.2318 | 125.9863 | 277.3049 | 132.7322
TINC 17.6303 | 133.7641 | 21.3716|134.5873 | 12.0263 | 165.6333 9.5462 | 140.5497 5.2383 | 175.4261
1 0.1945 0.3959 0.1566 0.3635 0.2004 0.4003 0.1517 0.3588 0.2160 04116
EDU 2 0.3760 0.4844 0.3762 0.4845 0.3804 0.4855 0.3453 0.4755 0.3713 0.4832
3 0.4295 0.4951 0.4672 0.4990 0.4192 0.4935 0.5030 0.5000 0.4127 0.4924
1 0.1740 0.3791 0.1244 0.3300 0.1489 0.3561 0.0880 0.2834 0.1311 0.3375
2 0.4284 0.4949 0.4524 0.4978 0.4216 0.4939 0.5587 0.4966 0.4270 0.4947
jos 3 0.1977 0.3983 0.2491 0.4325 0.2553 0.4360 0.2133 0.4097 0.2157 0.4114
4 0.2000 0.4000 0.1742 0.3793 0.1742 0.3793 0.1399 0.3469 0.2262 0.4184
HSTYLE 0.5999 0.4900 0.4589 0.4984 0.6181 0.4859 0.4568 0.4982 0.5789 0.4938
DURATION 2.7684 3.7279 3.0127 3.9262 3.2225 4.0815 3.1000 3.6337 3.7822 4.6699
SIZE 65.1209 | 33.8380| 72.6915| 33.0913| 64.3960| 33.3840| 60.5061| 26.1227| 60.8590| 30.7645

N 4,426 2,911 6,264 6,769 3,838

7] Hlal 22, o= 7] T vl v
) W AAEZo] ek 2 vz S

4537 iR o2 Hojzict

BAo|| Al8E 2P mio] g7y
sotholm, tiRo] G 7 AP EE2

lorlo

Hat Aol 4oth= A7 raEol Hlsf oF 104171
o o4 o] Hlgo] 20~25% T & AP

a\)l

ol
e
oX,
e

lo

N,
Sy
oL

lo o & e
lo
o,
fd we
<
Iy
J

o
0,
T
7

2
=)
<
£

Feo] A

e
n ox

>

(]

—

=

A

32
o

ot.
FH= A 55~60%, A7 P

Sol u]3 oF 10% A ebdek. 27hel kel
ol 27} b 917t A
el A0 F5F 4
=2 A7} AL o 30~801

L EAE AR 300

e

2 R}, AR AL A1 ] o 235

21710 8 Lt of= 7he] 57 oA

1} Hol A A HolF Ao A7}E F7]9]

L. o
= A=

Aol A7t

0% opls F FARP} vralE Ave
ofalEict. B A57IHE thAl A E7HSIL o)
o] o]t Thzst FE A a e A ol
A2 FEo 0| 057} Zol5a 97| RO

Zzgn] 25 Zeuu|A 2457 20069 0]

sfelel gk

fu

=
Bt F771ke] A S, BERA BT

7Kk, ol

Arsge

FLAoR 280

0] 40~55% AE7} oltE 9 o m AEloA AZF
o A0 et Ael 27} b e o) Aol

40 =ZEAT M87H(2015. 12)



2. C152Y 24

(E5HOF (E )2 A} Aplrpte] FAH

my

e

il

—_

A&

Hos 27]u]
o w2

ot o) g g 531 7} 4 5]
L, Hl A2 PaS} QAAE A8 B w0 A, 53], g0 AT S 2710 By
FHoR SR St B B RS 340 P U 0] edld At EA 2
Fo| AARTE S 2A-APRPo R 7+ AL 0] ¥%lS 7Hs A = EAITL
£ Egu0le) s me F49e) vlg wsle 38 e A7jel Aol Aoldt A} e E
H5_CHEZYE &M ZuxP)
2 2006 2008 20101 2012 20144
= LN_COST LN_COST LN_COST LN_COST LN_COST
Fixded Effect
INTERCEPT | 3.4805""| 3.5589™| 3.6511""| 3.7120""*| 3.8006""| 3.8905"| 3.9025""| 3.9519""*| 3.5728""| 3.7061"
AGE -0.0074[-0.0075 | -0.0089™" | -0.0097 | -0.0098** | -0.0108 | -0.0075"*" | -0.0085 ***| -0.0073** | -0.0076 "
SQAGE -0.0001** [-0.0002**| 0.0001™ | 0.0000 | 0.0001** | 0.0000 |-0.0001 [-0.0002""|-0.0001 |-0.0002""
GENDER  |-0.0153 [-0.0577" |-0.1154""|-0.1661"""| 0.0008 |-0.0658"" | 0.0135 [-0.0259 |-0.0773" [-0.1453""
OINC - 0.0004"*" - 0.0006"" - 0.0005"*" - 0.0005 """ 0.0005"*"
SQ_OINC - 0.0000"** - 0.0000"** - 0.0000"** - 0.0000"** - 0.0000"*"
PINC 0.0012* - 0.0013"" - 0.0013"** - 0.0011"" - 0.0013"** -
SQ_PINC 0.0000"** - 0.0000"*" - 0.0000"** - 0.0000""" - 0.0000"** -
TINC 0.0003 - 0.0005"** - 0.0004"* - 0.0004"** - 0.0004"* -
SQ_TINC 0.0000** - 0.0000"*" - 0.0000** - 0.0000"*" - 0.0000** -
1 0.0872* [-0.0039 | 0.1292***| 0.0406 | 0.0910™*|-0.0084 |-0.0409 |-0.1216"*|-0.0050 |-0.1143""
EbU 2 | 0.0412 [-0.0043 | 0.0942™"| 0.0583" | 0.0646""| 0.0153 [-0.0102 |-0.0425"" | 0.0589™ | 0.0088
2| 0.0081 |-0.0083 | 0.0113 | 0.0009 |[-0.0074 |-0.0361 [-0.0092 |-0.0246 | 0.0515 |-0.0047
JOB 3 [-0.0204 |-0.0655" | 0.0058 |-0.0317 |-0.0640° |-0.1259""[-0.0224 |-0.0639" | 0.1044" | 0.0099
4 | 0.0520 [-0.0694% |-0.0649 |-0.1386""|-0.0930"* [-0.2090""|-0.0614 |-0.1519""| 0.0924" [-0.0681"
HSTYLE 0.0075 | 0.0133 [-0.0097 [-0.0035 |-0.0704"|-0.0616""|-0.1024"""|-0.0920"*"| -0.1562"**| -0.1562**"
HPRICE 0.0000**| 0.0000°**| 0.0000™*| 0.0000***| 0.0000"**| 0.0000**| 0.0000™*| 0.0000***| 0.0000**| 0.0000*"*
DURATION [ -0.0204"*| -0.0201"*| -0.0188"*| -0.0186"*" [ -0.0147***| -0.0143"** [ -0.0145 """ | -0.0142"**| -0.0116™**| -0.0116™**
SIZE 0.0020""| 0.0021™"| 0.0041™*| 0.0042***| 0.0034"**| 0.0035""| 0.0043™"| 0.0044"*| 0.0040***| 0.0042"""
Random Effect
Ir};‘fcﬂe;t 0.4675™"| 0.4697°| 0.5252""| 0.5275""| 0.4996"| 0.5026"*| 0.4042""| 0.4061""| 0.3657"""| 0.3673""
hfivrfleit 0.1073°°10.09564"|  0.138°*| 0.1244°*|0.08789"**|0.07601°**| 0.1081°[0.09816°"*| 0.1026°**|0.09347"*
Proportion of Variance | 0.1867 0.1692 | 0.2081 0.1857 0.1496 | 0.1314 | 02110 | 0.1947 0.2191 0.2029
-2RLL 119284 | 11906.2 | 10314.0 | 10288.3 | 14939.9 | 14928.9 | 19510 | 19495.8 | 9719.3 9692
BIC 11937.1 | 11914.9 | 103223 | 10296.6 | 14948.6 | 14937.6 | 19518.7 | 19504.6 | 9727.9 | 9700.7
N 5,570 5,570 4,524 4,524 6,727 6,727 7,394 7,394 4,554 4,554

F7 p<01, Tp<0s5, p<0.10.
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H6_CIBS2YE M dulxP )
2n 2006 2008 20109 20129 20149
= LN_COST LN_COST LN_COST LN_COST LN_COST
Fixded Effect
INTERCEPT | 3.1329"| 3.1486™| 3.1728"*| 3.2691""| 3.3269"*| 3.4441™"| 3.6942""| 3.6887"""| 3.4784""| 3.4979"**
AGE -0.0011  [-0.0008 |-0.0029" [-0.0014 | -0.0054"""|-0.0040"""| -0.0012 | -0.0011 [-0.0059""*|-0.0056""
SQAGE  |-0.0002""[-0.0002""| 0.0000 [-0.0002"" | -0.0002""*|-0.0003""| -0.0003""*| -0.0003""*|-0.0001" |-0.0001"*
GENDER | 0.0247 | 0.0131 | 0.0829™ | 0.0193 0.0049 |-0.0370" | 0.0163 0.0047 | 0.0416 | 0.0389
OINC - 0.0007* - 0.0008"*" - 0.0006"** - 0.0004"*" - 0.0006**
SQ_OINC - 0.0000* - 0.0000"*" - 0.0000"** - 0.0000"*" - 0.0000**
PINC 0.0010" - 0.0018"* - 0.0014" - 0.0006"** - 0.0006" -
SQ PINC | 0.0000"" - 0.0000"** - 0.0000*** - 0.0000"** - 0.0000"** -
TINC 0.0006"" - 0.0006"** - 0.0004 " - 0.0004"** - 0.0005 """ -
SQ _TINC | 0.0000"" - 0.0000"** - 0.0000"** - 0.0000"** - 0.0000"** -
1| 0.0134 [-0.0183 | 0.2430™*| 0.1062™ | 0.1377°*| 0.0343 | -0.0548 | -0.0840"" |[-0.0748 |-0.0812"
EDU 2 | 0.0630™ | 0.0500" | 0.1749™"| 0.1205"*| 0.1339""| 0.0790""| 0.0316 0.0256 | 0.0798" | 0.0753"
2 1 0.0078 | 0.0072 | 0.0347 | 0.0143 0.0096 |-0.0348 | -0.0478 | -0.0368 |-0.0193 |-0.0305
JOB | 3 [-0.0319 [-0.0427 | 0.1091™ | 0.0460 0.0692" [-0.0036 | -0.0158 | -0.0128 | 0.0430 | 0.0295
4 1-0.0135 |-0.0577 | 0.0838 |-0.0405 0.0959™ |-0.0217 | -0.0735 | -0.0948"" | 0.0034 |-0.0100
HSTYLE 0.0169 | 0.0183 | 0.0158 | 0.0200 0.0649*| 0.0676™*| -0.1132™"| -0.1124™"|-0.1267"*|-0.1260""*
DURATION [-0.0048 |-0.0043 [-0.0142""|-0.0135""| -0.0145""*|-0.0131"**| -0.0155"**| -0.0150"**[-0.0191"**| -0.0190***
SIZE 0.0002 | 0.0003 | 0.0012" | 0.0015™"| 0.0015**| 0.0020™| 0.0001 0.0002 | 0.0014°**| 0.0015"*
Random Effect|
IaneV;lelpt 0.558"*| 0.5581**| 0.459™"| 0.463"*| 0.577"| 0.5796"*| 0.4096™*| 0.4099"**| 0.5781**| 0.5774*
hf:;iit 0.0735""710.07302°{0.06439"* [0.05497""|  0.0445"""0.03941"" | 0.06764""| 0.0667""0.06582""*|0.06574"*
Proportion of Variance| 0.1164 0.1157 | 0.1230 | 0.1055 | 0.0716 | 0.0637 0.1417 0.1399 | 0.1022 | 0.1022
-2RLL 9556.0 9517.3 | 6086.5 6065.7 13601.0 13581 15497.2 | 15459.0 | 8851.2 8807.2
BIC 9564.7 | 9526.1 | 6094.8 6074 13609.7 | 13589.7 | 15506 15467.7 | 8859.8 | 8815.9
N 4,426 4,426 2911 2911 6,264 6,264 6,769 6,769 3,838 3,838
T p<o1, Tp<0s, p<0.10.
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