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Temporal Reaction of House Price Based on the Distance from Subway Station since

Its Operation
—Focused on 10-year Experience after Opening of the Daejeon Urban Transit Line —
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Abstract

This study analyzed whether a subway accessibility impact on house price is constant since its operation over time or
not. The study was approached specifically to answer two research questions. One is “Are there significant temporal varia-
tions in the relationship between subway accessibility and housing price transacted after its opening?” The other one is “How
the pattern of its temporal variation in housing price is formed as a function of the distance from the nearest station?"

The study area is the subway station areas in the Daejeon metropolitan city, South Korea. Its first subway line has start-
ed to be opened in 2006 with 12 stations and then opened its additional 10 stations in 2007. It can be more appropriate to
observe its impacts of subway accessibility on housing price because it has only one transit line with more than 10-year
reaction term to its operation. The study employed alternative models to estimate yearly variation of subway accessibility
on house price for the station areas with 500-meter and 1-kilometer radius respectively. While the study originally consid-
ered both a hedonic price model with interaction terms of its access distance to yearly transacted housing and a time-vari-
ant random coefficient model, the former model was finally selected because it is better fitted.

Based on our analysis results, the reaction of house price to its transit line had significant temporal variation over time
after opening. In addition, the pattern in its variation from our analysis results indicates that its capitalization impact on
house price is over-estimated in its first several years after the opening. In addition, its positive capitalization impact is
more effective in the 1000-meter station area than in the 500-meter one.
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Figure 1. Temporal capitalization impacts on house price
before- and after-opening of a subway line
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Table 1. Summary statistics

500m O|LY / Obs.= 28,934

1000m O|L{ / Obs.= 72,543

=
Classification o BEZEHx} il-;’t-’m’ Z|cHzk o BEZEHR} il-i-’m’ Z|cHzk
Mean  Std.Dev. Min Max Mean  Std.Dev. Min Max
log (MZ0|E] & OItE EH7H2(2H))
Housing constant price per squared 5.64 0.25 4.20 6.62 5.57 0.31 3.72 6.65
meter (10,000KRW)
IHE 7K
9 (OFFE JHEHEH) 431 036 265 556 427 038 265 556
partment area
=A
o 8.61 5.29 1 39 8.51 5.156 1 39
No. floors
= A
Log (BMEH ) 6.39 096 294 7.83 6.49 098 277 7.98
Total no. housing within the complex
TH o IRITh
No. parking available per household 087 0.7 0 271 089 06 0 2.7
Z=Of Lt}
Y Y ?go - Theati 0.25 0.43 0 1 0.25 0.44 0 1
(ref. TRt entral heating
Heating type X|Sd ey
(ref. Individual) Area heating 0.03 0.18 0 1 0.06 0.24 0 1
24
T (ref. AlTHAl) Corridor access 0.19 0.39 0 1 0.23 0.42 0 1
Structure (ref. E—
Stairway access SO
Y ) Center-core access 001 0.1 0 1 0 0.06 0 1
AZ A
No. years constructed 13.5 7.26 0 39 13.77 7.43 0 39
o H 2 XIGH 0|24} (D|—O|)
I\/Ionthly subvvay ridership by station 26.13 10.94 434 61.50 28.29 12.35 2.06 73.57
(10,000 people)
EXIZHEAR R2
Large-scale housing ~ Yes 0.1 03 0 1 0.12 0.33 0 1
dev. Area (ref.=no)
BEXA (ref. FHEE)  jyoiac
Zoning type go?mercial 0.13 0.34 0 1 0.08 0.28 0 1
(ref.=Residential)
Log (8 717i2 HE2TELS] 712) 579 039 446 621 626 048 446 6.9
Distance from the nearest station ' ' ‘ ’ ‘ ' ‘
oo
A (ref. 712) = Spring 0.25 0.43 0 1 0.24 0.43 0 1
Season transacted € Summer 0.23 0.42 0 1 0.25 0.43 0 1
(ref. Fall 7S Winter 025 043 0 1 024 043 0 1
o
Zieh = 201217 313 2006 2017 20119 324 2006 2017

Transaction year (Dummy)

Ao HEL TS AE T B4 7|7 7ke] v|m i 7o
=2 DID(Difference-in—Difference) 7]45] 3y ¥ &

{0

tof Sith, et ofelet AL Aek AL A
gl thet AAA L)) BuEat el QAT A 5o
A ofelgo] Qluk, g, o] WHES Aw A Ak s}
she o Glol A @A sl

1) = 7tARS
3=y 7F4 28 (Hedonic price model)E Lancaster(1966)2]

O] 2o ZAE T3 )2, Rosen(1974)} Freeman(1979)0] 2
3 o124 Bglo] o] 2ozl 0.2 Fee] T BAE 71| B
7

P=n(S, N, L, etc) 0)

ojrf p= SO 7HHola, S(FEFR WS structural
variables), N(Z934 HS4E neighborhood variables), L%
A A 9A HEEL locational variables)2 F812] 7H 2 oF

Journal of Korea Planning Association Vol.54,No.2 (2019) 59



s7tAe] 24ac5S oulgt, o By Tael el 2%
20E wAskET 71E dtolA Bol 229 fith(Chalerm-
pong S, 2007; Chen et al., 1998). o3t 3=y 71424 &
obtE 54acle SYvse sk ohshes] AU
ZEHR Sl %ﬁ-‘HEd(muIUple regression model)
2 wiaksje T} 28 o Wl e 4 3l

E
=z

10 mlo

P=a,+pS,+ BN, +B.L +Pet, 3

N

B Ao A A ofmtE A HAS 2askE W
7HA O R Blo] F&HaR ALY, oftE HEA S
A =, FAde, I A, 2, ASAE, olutES} 7H)
7k ARe] o o] 8t 4, HATPLARY F5, S=A, A
H olatE ] A tulg AR sto] BAstglt,

2 AT E4oA 7S F st thRolAls AYHeES
7V 7W7ke- At o v e o] RashE Al Hget AAR
AefE oftES] d% tu], T8l o] F WEL] w5y
olt}, o714 A WA M= McMillen and McDonald(2004)°]
A FE7HA AEe) gt Ao o] AatE Y Aol whE A
2gh9] 7H4 5 aKd)E SJulgitt. F WA Ha= FE7HA(P) 9]
NE da(=20064) the] AAEe] FE7HA 9 Bt
(Pﬁk_Prz(ms)E ofulgict, vpAlEo 2 A MR Mo olE

FEO| ns Ao R T QS o 0 RRE| O FAAAY
( 7H AR Apol7h FAX R o5k, 1 ztol7t A
WStE=A1E ghelel 4= 9l AlsEolo), 2 oA 285t
T4 MR McMillen and McDonald(2004)2] 4] 74
FAkSHE,

'4” (E

= B o

1.

].

ot

El

Fei g

2) N-HE &EATEY
7|& A HiEE AlRe] 12
IS aefshA] Eek HollAl FHA
 EAAEE oAde] ofgtETA| u
g 0L Z Ao 18 4 Q1= SEA S E (random coef-

F7h=2 A2sieit.

e ARG A ghol dAsihar 7Hgsk= 1
g A5 (fixed parameters) 22 F oIt} ZAFA| S| FE) TR, 7
Alt2] B, vl EEAd SoR 1% SlARY o thay
A & oA BAIZE AR, IRASE 7 BES
Aol 2A Astert, ARA=d oA A4S Askelr] ¢
A, A HEkE 58t 7haAlS
cient) 2¥-& AMS B a7t Qltt, FEASEFS T2 AAY
wAoA AL Qlet, MA] D ARE Wk AFe] AR
&0 2)(4)9k 7t

bgstol A1ze]

O_\..
m‘m o
HJ
rulo
S~

ficient model)2

(Varying coeffi-

60 =EEAE, M54H HM2E (2019)

=X +¢ )

o174 Y= ofSHE 72, X o} 714 AR A2 S o
ulste, o] Efg]=0, Varls,]= oﬁm 3ict. ARl
ofsrEe] A o] ARE F1§IIL, fi FAY BT
SS9tk 7PIRITHA, B 459 2ol EHT 4= ek,

ﬁi:B"':ui )

B olstE 7427389l Wt ofstE 7}2 7o) HRA0l

UAZ Epie, ol ola) B[] =0, Varlp,] = Q(Z841)
Q= 7Pga A@)E AG)l s, AT 2 Forn
o] m&Hh

Y =XB +(+X,1)
=X,B+o

o714 @, =¢,+ Xv= UERY L, E[a),]: Var[col.]:

oH+XQ, X.=IT% 7}><46}E} (6 )_4
A57H(GLS)S o)&3to]
< T g

7}23‘12%'(3&‘ A-1, B—l)ﬂlr A= AW FEASEY
Y A-2, B-2)O& 3o 72 BAATE (GE 2)of 893t
AL Qlek, &, 71E9] A-tollA] wol AMEIYE =y 7t
AT} A7} xJo|E JPHHSR 2Lt FEALFEo T L
2ote] 45190 ™ 0~500m £k 0~1000m F 7H2] M 9= X138
aholtt. alleyrtA R o] AL AAret REQ] Az a
KR 1117%6} *JEHQJ OLS & Zro] EAsigl oLt 2g4 o
2 ARG o F71RF g HETE Adj. R-squared #t2}
AIC/BIC %AOl 3 HVIOM% AABHA] ekt



HE 0|22

| XIsFRi Halol 7|ret 5

B47240] A2 Hrg

PN
=]

L
i
T

fuc)
14

dl=H7HA R SEAR R Y S I AIC/BIC = dl=H7 ROl B HoF 500m, 1000m

Aest 2ot UH%% ARSI G I B ARHIALY, Y] 082S 9 T 4 31

N of
H
o
1o
55\1
_I_4
klh‘
L F—

of RFATEI} T £& AL Bl

Table 2. Analysis results

500-m Radius Station Area (A)

Log-likelihood@te vlatshd sl=y o, whepr 2F g2 A|shd A 7=lekeet A=

1,000-m Radius Station Area (B)

2 714

slolgt 4= AJole] WEAES A1 SEd ARy e Ageln 1 Ak

Hedonic Model Random-Coefficient Hedonic Model Random-Coefficient
(A-1) Model (A-2) (B-1) Model (B-2)
Variable Coef. t Coef. z Coef. t Coef. z
Log-area 0.032%* 942  0035%* 1035  0.141%* 5407  0.141%* 5409
o x 0.011%* 1868  0.011%* 1856  0.015% 3110  0.015% 3111
0. TIoors
e 0.0004%* 1342 -0.0003** -1326  -0.001** 2253  -0.001**  -22.54
Log-no. housing withinthe complex ~ 0.134%% 8239  0.133%* 8230  0.065%* 5897  0.065** 5897
No. parking available per household 0.079** 4545 0.079%* 4583 0.062%** 39.41 0.062%+* 39.43
Heating type Central heating 0.033%* 1094  0.033%* 1106 0071%* 3042  0071** 3043
(ref. Individual)  Area heating 0.008 124 0009 149 0178%% 4674  0.178%* 4675
Corridoraccess ~ -0.049%% -1603  -0.048%%* -15092  -0.085%* -3746 -0.085%*  -37.46
Structure (ref.
Stairway access) ~ Centercore 0079%* 706  0085%* 754 -0020% 208 -0029% 207
access
No. years x -0.043%% 6829  -0.044** 6080 -0.028%* -6159  -0.028%*  -61.62
constructed e 0.00T%+* 3213  0.001** 3353  0000%* 2263  0.000%* 2265
sl\,/ltggﬂy subway ridership by 0.00T%+* 1123  0.001%* 1146 0005 6456  0.005%* 6458
Large-scale
housing dev. Yes -0.030%* 768 -0029%* 751  0.002 083 0002 0.84
Area (ref.=no)
Zoningtype oo mercial 0197%* 4584  -0.198%* 4636  -0.192%* 5189  -0.]92%%*  -519]
(ref.=Residential)
Log-distance from the nearest 0.035 154  -0061%* -1958 -0268%* 2071 -0177%*  -808
station (Log-D)
Spring 0.011%* 375  -00T1%* 387 -0.005% 2215 -0.005%* 214
Season
transacted Summer -0.004 -1.29 -0.004 -1.39 -0.016%** -6.76 -0.016%** -6.76
(ref. Fal) Winter 0.007* 242  0.007% 230 0011%* 470  0.011%* 471
Yr2007 1203%* 766  0045%* 494  -0.145 148 -0.136 1.41
Yr2008 1.025%% 706  0091%* 1057  0.579%* 647  0.585% 6.62
Yr2009 0.867** 618  0.160** 1978 -0.134 156 -0.121 -1.43
Yr2010 0.808%* 577  0.78% 2123 -0445%% 516 -0431%* 505
. Yr2011 0.540%* 384  0.170%* 2013 -0.732%% 843 -0717%*  -835
Transaction
year (ref.= Yr. Yr.2012 0.697*** 474 0.133*%* 1492  -0.824%* -9.09  -0.807*** -9.00
2006) Yr2013 0.704%% 488  0.57%* 1833 -0.862%* 971 -0846™*  -963
Yr2014 0757 530  0.183%* 2139 -0.802%* 970 -0786%*  -90]
Yr2015 0.704%% 491  0214%* 2483 -0718%* 815 -0702%*  -806
Yr2016 0733%* 518  0260%* 3065 -0.736%* 847 -0.720%*  -838
Yr2017 0.566%%* 3094 03200 37.05 -0.628%* 712  -0612%* 702

CtS Ho|Xlof Al%
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2R Mok

500-m Radius Station Area (A)

1,000-m Radius Station Area (B)

Hedonic Model Random-Coefficient Hedonic Model Random-Coefficient
(A-1) Model (A-2) (B-1) Model (B-2)
Variable Coef. t Coef. z Coef. t Coef. z
Yr.2007xLog-D -0.196*** -7.40 0.019 1.23
Yr.2008xLog-D -0.159%** -6.48 -0.104*** -7.49
Yr.2009xLog-D -0.1207%+* -5.05 0.027** 2.01
Interaction Yr2010xLogD  -0.106%*  -4.50 0.082%% 6.09
term between Yr2011xLogD ~ -0.061* 258 0.128%* 947
Log-distance
from the Yr.2012xLog-D -0.095%** -3.82 0.138*** 9.71
nearest station
and Transaction Yr.2013xLog-D -0.0927*** -3.78 0.148%** 10.65
year Yr.2014xLog-D -0.097*** -4.01 0.139**  10.12
Yr.2015xLog-D -0.082*** -3.40 0.129%** 9.39
Yr.2016xLog-D -0.0797*** -3.32 0.140*** 10.33
Yr.2017xLog-D -0.040 -1.64 0.137 %+ 9.50
cons. 4. 577 %% 3417 5127 214.10 0.158*** 76.01 6.144 %% 76.77
No. obs. 28934 28934 72534 72534
No. groups (=Year) 12 12
o Adjusted R-squared 0.5112 0.4945
Model statistics —
Log-likelihood 9031.03 8941.28 5776.03 5709.04

LR test vs. linear model

chi2(2)=0.00, P-value= 1.0000

chi2(2)=1557.10, P-value = 0.0000

AIC/BIC

-17980.08 /-17640.89 -17816.57 /-17543.57 -11470.08/-11093.21

-11352.08/-11048.75

Note: * p<0.1, # p<0.05, ** p<0.01
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1000m FAIE H)] 7P 77k o riE 21-7 2
9] B FAITE 0.0358F -0.2582] S Holil, A= B
Ao 8 [oJetx] om A= FAHCE FoghE Holil ¢l
t}, o] A8k ¥H 500m Hiollx] 2] A2 ofitE 714 9] Zjo]
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Figure 3. Yearly transit station gradient of housing price and on- and off-ridership since subway opening
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