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Analysis of the Long-Term Spatial Ripple Effect of the Opening of
Urban Railroad on Apartment Prices in the Station Area

L 2} & (Noh, Jae-Jun)*
2l 2§ Hl (Lim, Jae-Bin)™

< Abstract >

This study analyzed the long-term ripple effects of the opening of Daejeon Urban Railroad on
apartment prices in station areas by examining real transaction data of apartments from the Ministry of
Land, Infrastructure, and Transport, and national public data over a period of 17 years from 2006.

The analysis method used the Difference-in-Differences (DiD) model and the Hedonic Price Model,
comparing prices before the opening in 2006 with prices in 2007 and every five years up to 2022.
Spatially, the analysis differentiates between direct station areas (within 500 meters) and indirect station
areas (within 1000 meters) to compare apartment price changes. The results indicate that, prior to the
opening, apartment prices per unit area (m?) were higher in the direct station areas due to anticipation
of the metro's opening. However, After the opening, the rate of apartment price increase was higher in
the indirect station areas than in the direct station areas. By 2022, the average apartment prices per
square meter (m?) in areas 400 to 600 meters from the station were found to be similar. These results
suggest that the ripple effect and scope of growth of the station area due to the opening of urban
railways may be different in the metropolitan area and local metropolitan areas, the price increase and
population overcrowding caused by the expectation of the opening of urban railroads and the sale of
apartments in the station influence area should be reviewed in advance. This study can serve as a
foundational reference for future analyses of apartment price changes around the planned Daejeon Metro
Line 2 tram and the Chungcheong metropolitan railway station areas.

Keyword : Difference-in-Difference, Opening of Urban Railroad, Station Area, Hedonic Price model,
Spatial ripple effect
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<HE 3> Hol e

2z e
EPYTPN OMFE AP TeBA(mIY 71A(r)
18w OfI{ES| FEHH(m)
EPY ojmES] 24
7% ax O[IE M7 9= - 22 A%
ojmE =4
. IS ofmrES| M4
o 848 7589 AABE/CHA (%)
g CHRIZR0) Chat 12T H[S(%)
ETT T
FEPUT B ENTES T 71e4<m)
sl=y zsstn T 71&4(
Al A _ - -
SRS stm AlM | zatm o2 zatwrtrel Ael(m
Dssta 912 nestwrtA|l 71a| m)
B e 912 WA H2i(m) (LEAI] 307n o4
e | EEiAlA = 12 =MIR[2) 742|(m
EE“:FI/\ —T
sgS 2+ o= TN 71a|(m
e | 5P B A Dummy w4 578 7|22 37 AT, R47E
M T 27
=9 HEAUE o i
oo |E|D| E“m la o Dummy ¥4 WIS J|Z02 ABoz HY|
SAIHE HE H - 0
(2006.01.01.~2006.12.31.)
A 7b2(T) e e e
(2007, 2012, 2017, 20221)
e - 45 Ao ol - 1
savis BrET 7 "'*ﬂ*‘* (1000m ojuf) =
SAHE HEH(0) X A ‘11*1@(1) -0
] SAHE 7niom X 2|7 SAE(T) = 1
WA X A SAHE HEH) x 7K SO = 0
SAHE HEE(T) X 7K ANB(O) = 0
Hg, RAITIAL 72 W 285%, 28%, 1.1tj2 B olxEe] W@ spAe 1873 Yojgion], &4 55ut
MEgit Rlo] S4RsRE REAY, @Al 2 9 A 5783 flo2 Felssic. g o Fole Al
AN ARG RSOtk BEAHS A9 WA A elHe] W 7o) 3069 Aoz Aasiglon,
YRAIAC B Aele 165mAct SRAME £ 22 628 YolA] A 11508 Yof o2}, 2y
Setw, Fobi, nSetarixiel B At 27 olwe) W slAe 2789 Ao Assleln, Ha
315m, 462m, 647m= UERFTH A2 HAF 30 528 o, X0 1,334%7F Yo ExE YT 4>,
7§ o] A& B 535t WA ot A2l 730m, & ESH AR AMEEFE 500m)t 7H IAE(EHE
AR Q] "t A2]7t 846m, 5 A7HA|Q] Ho A 1,000m)C.2 Uiro] AlmE Ay, S45H4Q0 A7
7} 317me selEigict, Jtel HIRAm) Ba e AR Aol
olFAEYe] SUUAT BT 2uh @Olwn 2087 U 27 AUOINL 2495 Qo2 Liepgry,
(M) olmtE AA2fi7F= 20069 =AIEE 75 A gt ’\ﬂ‘:ﬁ—?% A7 AMNHEA 1,168.44T), 7HE &
78 AN Ho|A Ho 2460 Yoz UERGon, R4 AMHollA= 851.8Mth 2 2F 320A|tHe] Rlo]E H R
459F doflA Z|of 5005 €] HE BTt MY Oh WSAlA E“ S AMYH EF55twet F5tu



EAIHE JHS0| A OIIE I Djxlk 1Y BUMFAT 24 15

<E 4> 7|2 EAY 2N

B4 A 2|43k P B FHZ | BES
Z&HA A 71 (m?) 45 1334 272 127.99
H8HH(m?) 20 251 76 27.25
= 1 25 8 472
as A 1 38 16 7.44
o= M|CH 10 3144 1010 970.2
ki
B4 E(%) 52 945 285 3514
AH|E(%) 11 86 28 438
ﬂliij S B 0.3 3 1.1 0.1 10,000
A DEAN B A(m) 20 181 165 89.76
o 255k0(m) 82 852 315 153.69
2o | BHLAIM Z35h(m) 100 1137 462 217.10
=EHs £ IE55HE(m) 97 1731 647 392.04
A 424(m) 27 2805 730 577.10
RN EMEHm) 49 2301 846 508.98
SE(m) 29 1097 317 162.93
A|ZHA2(T) 0 1 0.8 0.40 5,000
SHA4(A) 0 1 0.5 0.50
I3 LA A(DID) 0 1 04 049 | 10,000
sEas He 8 AYIMH 45 500 246.1 81.78 1,000
(OITHE. HHA (M) ’
A2y 1) NE M HAME | 55 578 188.6 76.09 1,000
NE & AYAMH 62 1150 306.3 136.40 4,000
NE & 7HFEAMH 52 1334 278.4 122.65 4,000
TR ot A= AR IAEol § 77t BHE, g & o
15Su7HA 9] ot A= IV dAHo] ¥ Tk E3t, 2006'H ] olmjE 714 HEES AWK,
Aoz Uepgth IHAA A0 HY, =A 20079 AA BAl Y71= st ofE 714 TAE
o, SEVRS Hd Aot B P GAH o E AYJstaile Al - 2P A 25 RESH S7HAE B
oAl o 772 Aes AEQITE 5> At 2012 9= AR FAJHEo] oF 10.1%, 1 A
Ho] oF 25.2% Jostdon, 2017d0= 242 of
2. 0|32 =Y 7 Zut 24.4%, 40.7%2 S7tstAct. 20220l A A
Ho] 65.4%, 71 Ado] 107.6% Z7}st Aoz
O|ZAME dll=Y FAlo] ohA, T Afo] A2 & e, 2 JAEe HaEo] A GAH dls|
3 olmlE g /1A WIS AmE An} 2006 £A| o 2 Fog Z71g A5 &g & Ju<n 6>
A 71 A ol E Ha 7142 A AA|Hol 248 e AR A 2o, A dNEETE P A
ot 9, I AAjEo] 1928 Yo = oF 56Tt ¥o] Ato] H FHO| ol}E J}Ao] § &2 J5ES Hole 4
S B0k 71E 291 200730l AR GAEa 7H o] =EE QI o] & vl o=r Al - I AAH 7
ANHQ] Hat 714 Afo|7f oF 369 Yo w E9loH, 2|d ol}E 714 ¥lEsS 7R o s AmEH, 2006
2012\ 0f]= 359k 4, 2017 of| &= 389 €, 20220 | 7)E oldol= A JAHe] ofmbE FH 714 0]
+ 129 o g YTt o]F Fdll 201792 A5t A GNEES =7 F/dE0 AT 2 AIRE
A, AlZFe] 550 ot AR IAEL P 9AE o] Xjgof Tt & A 7] 714 xjol= AR} FAas)
te] Ft ofmpE 714 Rpolrt FAF ZAast A =l = = B0 20229 A2E ol E 714 A0



16 HAeMATL A303 A4
<H 5 ZHIMH, {FHIME 712 AT
B4 s S = [E T BEM | HES
AHANE TEHES Al 74A(m?) 454 1334 294.6 55.9
H8HH(m?) 20 251 75.6 10
= 1 25 8.4 2.1
ofnte 71 %ﬁj‘— 0 38 17 0.7
TR == 10 3144 1168.4 86.3
TenT 2HE(%) 52 945 278 2553
. Szu ﬁleI%(%) 11 86 29.3 35.4
(311;3 %Eﬂ Rafr4 0.3 23 0.9 0.3 5000
sais | uia WEAIM B A(m) 19.7 409.2 162.7 161.4
2581 (m) 81.9 744.7 3143 17.3
Aeis SHIA|M Z35ti(m) 105 1137.2 459.3 64.3
gé ; I55H0(m) 97.3 17313 776.6 735
Chelly) 35.7 2805.2 949 .6 3438
Z2IA|M EMEH(m) 116.4 2300.7 949.6 3483
Z¢(m 67 1097.1 348.2 409
UHANE TS A7 7HA(m?) 52 1150 249 .4 137.2
HE2HH(m?) 25 175 77.4 36.8
= 1 25 8.3 42
opmre HEA4 0 35 1438 35
A M4 10 2526 851.8 402.3
EXE(%) 156 897 293.3 9.9
N A E(%) 14 79 28.4 2.8
ag ) S ST 04 3 T 02 5000
M1 =4
sama | Ha LA H £ (m) 234 546 169 238
2E55H(m) 109.2 8255 316.4 106.5
2| |SHLAlA Z5ti(m) 100 1103 464.7 114.8
EX DIS5HI(m) 107.1 1705 516.7 66.7
5 B2 (m) 27 26471 743.1 286.0
ZEAE EMEH(m) 49 2033 743 6325
Z€(m) 97 7362 286 46.6
<E &S W3 OIME He 714 210
g 7 ST e & S iy ks
2| MHAME | NTAMB | DHAME | EAME | Lo ohD | TERAE o Al
- N - - - - . 7t2 20| 714 20| (A-0OH
(A) (B) € (D) B - A D - 0) B - D&
2006 248 - 192 - - 56
-40 -20
2007 248 208 192 172 -16.1%) -100%) 36
27 48
2012 248 275 192 240 (10.1%) (25.2%) 35
60 78
2017 248 308 192 270 (24.4%) 407%) 38
162 206
2022 248 410 192 398 (65.4%) (107.6%) 12
() 2006 ZA|ME JHE A CfH| OMLLE 717 WSS (Trel: grgd)



SR N RS
71Ho] A 4
<12 3>

EAIHE JHS0| QA OIIE JIFHo| Djx|k 1Y BULFAT Y 17

Tt e Afo] BAL AN 2R Aol A

>
o kﬁ

m o rg 1x 18 18
_OL

_ﬁ
ih
9 0

N N
A

& &

<2 9

rLonn

rE

4>

iy
o &

FH 2 o nE ot &
)
re
]
]
NI ﬂ.l\ﬂl
ﬂ
ol

o

i
rok
)
N
N
)
&
S
i)
&
o
>

r% )
ujo _Ll
1 =
R
ok |
ox O
0 of
= 2
> Me
N
> M
mw JC
H-l [:||1
%
ofm fjo
@]

rL
>
&y
o
oy
of!
o
oX.
N> ﬂ.l\o

3} 5ol EAElA] o] o], EAME FjEol
bl

29 ofatE 71A0] jx|E 244
5 =
=

T 9l

rE
4>
o
i
e
rE
4>
()
10
r ol
)
uju
Mo
J)‘
_Ovu
N
2}
=2
=

(0'Brien, 2007). ¥ @79 WASo|A AFH VIF
e g 15-3.5 wejo] gxlsiglon, Ao 54
#20l P(gu) HolAAolA 1Y B gl 482 U
ERdTh metd W4 7t o ag e §ARez 2
A glom, A7 Auel Azl AR 2 ol
Aoz g

ol FAEMO] AHRE W F SAHE NE A -

g o
>
>
=~
4> rk
x>
i)

e
(@]
(@]
J O
ol
o
=
>
Jo
1o

49 4 Qe o st
B Aup, ARPA%] THE obuhe. Tl ()
74 1

-2% 7+43h ¥HE, 201290 43%, 2017'A0]=
58%, 202210l 100%2 A (+)°] Wako 2 Lep}
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18 E3ieta 430y H4d=

<E 7> 01ZAY U HEY IHRY 24 2L
HA b A W& () T+5 T+ 10 T+ 15
(2007) (2012) (2017) (2022)
ZauA OfE THHA(mA)Y H7e 7t4
=T log(pri)
HgHA 0.459*x 0.2871*x*x 0.277**x 0.397x*x
log(area) (0.011) (0.010) (0.011) (0.013)
A= 4 -0.024x*x -0.018**x -0.018x**x -0.009x*x
log(age) (0.001) (0.001) (0.001) (0.001)
=4 0.059x*x 0.065*x*x 0.057*x 0.055%*x
opIE log(flo) (0.004) (0.004) (0.004) (0.005)
= o[BS 0.063%*x 0.074*x*x 0.077*x 0.089xx*x
;:’\_ log(hous) (0.004) (0.004) (0.005) (0.005)
= |HE(%) -0.091%*x -0.067**x* -0.083*x -0.124x*x
log(area ra) (0.016) (0.015) (0.016) (0.017)
| &(%) -0.065%** -0.060%** -0.081%*x -0.132%*x
log(hous ra) (0.011) (0.012) (0.012) (0.014)
F2Y 4 -0.011 0.001 -0.004 0.022+x*
log(parking) (0.008) (0.008) (0.009) (0.010)
mE=S HA -0.017x*x -0.025%*x* -0.026x*x* -0.052x%*x
35U Al log(bus) (0.006) (0.006) (0.006) (0.006)
Ea_' zEstw -0.020%*x* -0.026%*x* -0.027x**x -0.041%*x
; f'\ log(elsc) (0.007) (0.007) (0.007) (0.009)
=T C1gmi Z5tn -0.059*x -0.027**x -0.037x**x -0.040%*x
oA 2/ Al Iog(n:isc) (0.007) (0.007) (0.007) (0.009)
= nE=s-iami -0.044*x -0.064**x* -0.064*x -0.058*x
:q i log(hisc) (0.006) (0.006) (0.006) (0.006)
T EE -0.023x -0.016%xx -0.030xx -0.014xx
log(hosp) (0.005) (0.005) (0.006) (0.006)
= = 0.056x*x* 0.037*x*x 0.032x*x 0.070%*x
NES] log(park) (0.007) (0.007) (0.008) (0.008)
LpSpy 0.013xx -0.005%x* -0.004xx* -0.036%***
log(libr) (0.006) (0.006) (0.006) (0.008)
M 0.294x%x 0.285**x 0.252%x*x 0.259**x
214 (0.015) (0.015) (0.016) (0.018)
s i 0.309x*x 0.289*x*x 0.229+*x 0.345%*x
(=1 713 (0.018) (0.017) (0.018) (0.021)
~ 0.018%*x 0.049*x*x 0.041%x* 0.049*x
ST (0.017) (0.017) (0.018) (0.021)
A|ZHHAZ(T) -0.019%x* 0.434%*x 0.581#*x 1.007***
O| =22 year06 (0.009) (0.010) (0.012) (0.019)
e L7HH L (A) 0.144%*x 0.162%x* 0.162x*x 0.162x*x
O}M}E CHQHZ dist_500m (0.009) (0.010) (0.010) (0.010)
(m2) 712 7+4 W2}H4(DID) -0.029xx* -0.166%*x* -0.136%*x* -0.107**x
year06%dist_500m (0.012) (0.012) (0.013) (0.016)
Constant 3.999%xx 4.650%*x* 5.037*xx 4.751%%x
(0.142) (0.136) (0.147) (0.163)
Observations 4,000 4,000 4,000 4,000
R2 0.745 0.680 0.690 0.770
Adjusted R2 0.744 0.679 0.689 0.769
Residual Std. Error (df = 3979) 0.188 0.194 0.201 0.246
F Statistic (df = 17; 3982) 581.018*x*x 423.118%*x 443 .687*xx* 667.052+*x
(JEE2Xf, Note: *p<0.1; **p<0.05; ***p<0.01
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2135(2009)9] AO)A AAH “FFAYFE] 27}
Z71AL 33580l o ke Aol 9e4E &
& 7}7o] sfish ol UrtE Aol UG,

H, A FWe EANOR Qo3 AL
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AMoiZr o] 2¢E Ao g ZAE QT E35F, 200697 200692 E ohtE AA Al5 g +AgH A}, 54
B 2007'd Atolofl= 890t ofE 1, 350M0)7t & A RN = 5 270719 A7t o]FojF o, o]
<H 8> 2071 ZAEEY FH OHLE 7H4 HEE
A P 7h& Z(T) T+5 T+ 10 T+ 15

(2007) (2012) (2017) (2022)
ZaA OILE THHA(m )T A 714
°TET log(pri)
HeHA 0.402%*x 0.200%*x* 0.198xx 0.308x*x
log(area) (0.010) (0.013) (0.014) (0.017)
HE A4 -0.038#xx -0.006%** -0.017%%x -0.042%%*
log(age) (0.010) (0.001) (0.001) (0.001)
= 0.056%** 0.063%*x 0.054%*x 0.063%*x
log(flo) (0.004) (0.005) (0.005) (0.007)
OHLE Sagbia M|t 0.085%*x* 0.047*xx 0.031#xx 0.037xxx
log(hous) (0.004) (0.006) (0.006) (0.007)
|45 -0.075%xx 0.158xxx 0.203%*x* 0.264%%*
log(area ra) (0.015) (0.019) (0.020) (0.021)
ahe -0.069xx -0.149xxx -0.184xxx -0.227%xx
log(hous ra) (0.011) (0.015) (0.016) (0.019)
R4 -0.030%xx -0.012 -0.003+* 0.006
3=y log(parking) (0.008) (0.011) (0.011) (0.013)
S s A 0.001 -0.038xxx -0.051#xx -0.060%xx
NP log(bus) (0.006) (0.008) (0.008) (0.011)
ESS S -0.036%*x -0.032%%* -0.043%*x -0.010%**
log(elsc) (0.007) (0.010) (0.010) (0.013)
=g =5t -0.061%xx -0.014xx -0.004xx -0.032xx
2l NES| log(misc) (0.008) (0.010) (0.011) (0.014)
= nsstn -0.004x** -0.044xxx -0.073%*x -0.047xxx
< log(hisc) (0.007) (0.008) (0.009) (0.012)
N EH -0.012 -0.042%xx -0.053#xx -0.069xxx
log(hosp) (0.008) (0.010) (0.011) (0.012)
=4 2¢ 0.018xx 0.033%*x 0.023%x 0.107 5%
INES log(park) (0.007) (0.010) (0.010) (0.013)
M -0.037+*x -0.023%%* -0.011%* -0.050%**
log(libr) (0.007) (0.009) (0.010) (0.012)
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=

<HE 8 A=
b A o HE &(T) T+5 T+ 10 T+ 15
(2007) (2012) (2017) (2022)
ZAmA OILtE THH (MY 72 7t4
eT=T log(pri)
0.032x 0.061* 0.107 %= 0.082*
(0.025) (0.033) (0.037) (0.042)
-0.175%%x* —0.407*xx* 0.437*xx 0.617*xx
(0.027) (0.039) (0.040) (0.046)
0.028*x*x 0.014%x*x 0.018*x*x -0.004x*x*
(0.029) (0.037) (0.042) (0.047)
0.188xx*x 0.186*x*x 0.155%x* 0.081xx*
(0.062) (0.045) (0.065) (0.063)
-0.098 -0.192 -0.321 -0.726*
(0.067) (0.106) (0.141) (0.177)
0.218*x*x 0.138*x*x 0.191%x%x 0.074%xx*
(0.029) (0.039) (0.042) (0.050)
0.119%x*x 0.039*xx* 0.011*= 0.026*x*
(0.021) (0.029) (0.032) (0.038)
0.080%x* 0.0 1#xx 0.132%x%x 0.060*x
(0.023) (0.032) (0.035) (0.037)
0.273x*x 0.483*x*x 0.685%*x 0.771%x
(0.027) (0.037) (0.039) (0.045)
2074 0| 0.598*x* 0.638*x*x 0.679%x** 0.796%xx
ARE S (0.021) (0.028) (0.030) (0.036)
g 0.314%xx 0.322%*x 0.346x*x 0.344xx*x
(0.024) (0.034) (0.037) (0.043)
(e 7|1F) 0.4445%x 0.2371*x*x 0.177x%x 0.099%xx*
(0.022) (0.029) (0.032) (0.036)
0.374%x*x 0.198*xx 0.123*xx 0.086*x*
(0.023) (0.031) (0.034) (0.041)
0.142%xx 0.118*xx 0.117%xx 0.097x=
(0.023) (0.030) (0.034) (0.039)
0.196%x*x 0.180%xx* 0.248*x*x 0.490%xx*
(0.029) (0.038) (0.042) (0.050)
0.149%xx 0.327*x*x 0.302%xx* 0.590%x*x
(0.028) (0.035) (0.038) (0.046)
0.319%x*x 0.474xxx 0.483*x*x 0.768*x
(0.038) (0.043) (0.044) (0.054)
0.439%x*x 0.474%*x 0.483*xx* 0.643**x
(0.025) (0.032) (0.035) (0.041)
0.463*x*x* 0.567+*x 0.575%x*x 0.673%*x
(0.030) (0.036) (0.037) (0.046)
0.462+*x 0.692x*x 0.664x*x 0.986x*x
(0.031) (0.033) (0.034) (0.046)
Constant 3.6471%xx 4.229%*x 4.540%*x 3.338*xx
(0.165) (0.200) (0.215) (0.256)
Observations 4,000 4,000 4,000 4,000
R2 0.808 0.575 0.569 0.662
Adjusted R2 0.807 0.571 0.566 0.659
Residual Std. Error (df = 3965) 0.164 0.224 0.237 0.298
F Statistic (df = 17, 3982) 491.262%xx 157.618%x*x 154 146*** 228.540*x*

()VEZ22},  Note: *p<0.1; **p<0.05; ***p<0.01
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200 ~ 399(m) 400 ~ 599(m) 600 ~ 799(m)
SEHS
A7 7tE(m*S) 289.4 304.1 256.2
Hg HA(m?) 72.9 82.5 69.6
=5 83 8.2 85
Fal i B 14.4 15.3 16.9
Ae 4~ 859.4 1174.9 914.3
BHE(%) 316.9 2485 280.1
AH-&(%) 314 23.1 31.3
FR 1.3 1.0 1.0
H A% 24 (m) 154.2 189.1 141.8
X =S (m) 317.2 480.4 685.8
258k(m) 330.4 292.5 359.5
St (m) 464.0 4405 454.6
158k (m) 468.2 569.0 744.7
&424(m) 4747 834.8 846.2
EA2Hm) 703.9 797.0 891.3
SE(m) 288.6 291.7 336.0
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