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I Abstract |

Urban rail transit infrastructure prompts structural changes in both urban spatial configurations and
housing markets. This study empirically examines the impact of the Dongbuk Line light rail development
in Seoul, focusing on how the project’s announcement (January 2019) and actual construction
commencement (July 2020) affected nearby apartment transaction prices. A key contribution of
this study lies in its separation of market responses by policy implementation stage, rather than
analyzing only post-opening effects. The analysis utilizes apartment transaction data from five districts
in northeastern Seoul spanning from January 2013 to December 2024. A difference-in-differences
(DID) approach was employed as the primary identification strategy, complemented by propensity
score matching-DID and placebo tests to ensure robustness. Proximity to the railway was defined
based on 600 m, 800 m, and 1 km thresholds. We also controlled for key housing and transportation
accessibility variables. The results revealed that apartment prices within designated station areas
increased by approximately 2.7% to 3.6% following the project announcement, with additional price
increases observed after construction began. Placebo tests and sensitivity analyses confirmed the
robustness of these policy effects. Although the estimated effect size diminishes under panel fixed-
effects models, this likely reflects a more conservative estimate due to the inclusion of spatial and
temporal fixed-effects. By examining light rail project in a relatively underserved area, this study
rigorously identifies the temporal and spatial diffusion of infrastructure policy impacts and
provides empirical evidence of stage-specific market responses to urban transit development.

Keywords: Urban/light rail transit (URT/LRT), Difference-in-differences (DID), Housing price effect,
Propensity score matching (PSM), Policy signal effect
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)

0.08 0.27 0.00 1.00

Treat(800m 7|

o1 ) 0.16 0.36 0.00 1.00

Treat(1km 7|& 0.25 0.43 0.00 1.00

o)
PostxTreat
600m) 0029 | 017 | 000 | 1.00
PostxTreat
(800m) 0058 | 023 | 000 | 1.00
PostxTreat | (g3 | 028 | 0.00 | 1.00
(1km)
HABEY 4
G0om oy | 985 | 545 | 0.00 | 3200
E=le:Ro k=3
MSHEIHOIBA | 9010 | 044 | 1268 | 1485
2(log)
HLUM() | 7225 | 2437 | 1148 | 58.00

= 9.05 5.65 1.00 | 58.00
A 2527 | 8.75 2.00 | 56.00

Ol

A

[

Mo
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FA 94 B4 B3 749 QA B
oY} E MEHAL2 Pt 72.2500 %, T OIE

oleigt 7|4 BA B B9 wo] Xt
%8 WgEo] My TS 25T US
DID % Aa4u3 24

Aot 24 g2 201349 1€5H 20249 12
7HA9] A& 5 ofE HAAHAE F
209,79040|H, SL&H = AAH A ] A
BIAFEZ ARSIl 78 SHHSEE F4
T A o 7S UEh= o7 M (Post), 2
=9 94 600m/800m/1km oW o5& je}
Y= A -t v (Treat), 1831 0] 29 &
3HPost X Treat)& EsHol gt

A3 9 744 2% 8912 BAS] 919 48



Jae Hyung Kim - Sang Gun Lee - Jin Hwa Kim

2 9HE UERRE Post #4:0] A4 0.1986
w912, $44 02 fol51A HebttHp<0.00)
Ol ol A ALGOIA o 19.86%2] A7
A7 5ol ARSS elatel, o 712t Fot

A =1
of ke B4 7 A 2AIE R

i)
N
N
>
do .
1o
ot
)
*
10
o,
>
it
HL
%)
_w

Y 2

rof X

% 600m 71 EA0NA g B Ag=
0.0991(p<0.01)E, A LI o] A= A A
ofutE 7} H| A Hof| H3l| HtH O R °F 9.9%
£2 7H0 A=A Yugitt. ol YA
zejujQio] oju] EAFSS HofEr.

A2 GIE AEok= A M2l Post X Treat
9] A4 600m 71 414 0.0302(p<0.01)
2 YertoH, 800me}t 1km 71& A% 2+zt
0.0269 % 0.0264% Fo]m] et ¥ avE KA
t}. o]z 25 WA o] F A ot E T} H| A
Hof| vl3) 2F 2.6%~3.0% F71H 02 AAH}
7H SRS Yulohd, o] Exk= AlIZF Wsht
139 A EGRto 2= AygE7| ojgeng
A AY ¥ adz sj4d 4 Ut

SASEE tiRE 7dE BFeE §9
g TS 2ok A8Hd(log9 Ase
0.869%, W& o] 1% S7Fe wf AAH7H= 4

=)

ST

22 9F0.87% J53h= AR Y. 5
=15 571 A1 9F0.0059] 714 5 s

AC0R Ueigon, Az AL 20 ¥F
= o5 teht 8t 714 S BHAl 7
8R14e HojEr.

1> oy

o rr

rr

WE H W5 FA| Fou|eh o] FFE v
Aot ¥4 300m W HAYFE = BE
A foulet F+)Ql ASE Bon, Xshdd
S5Ht Q1U(log)9] Alg= F 0.083~0.092& Lt
e, dE s o] #2505 AARPHA
SoH= o] 2RIt 71EFE = 2F-0.080
29 ()9 AE YRt oH, A& CPl(log)
A= 3.80 W9 F(H2 A4S Urehl A4
E7F 2t AAHZE 7] Z(H)9] TAE D
Stich Z2UH9 A7) Hu] 4= GA] {2 gk
¥ ATE HolH g A7]9] A} 7 &
#30] 7H o S vHSE HoEr

2o AFAFRYE BE A 71E0A
0.777~0.778 &0 =2, AAH7I9] F 77.8%
£ A9shs 202 YEhyth ol B4 2ol
A 28 A aTE A WEgsh= T QLo

et AEEE AU 9SS BoErh FA
5 A= (E 4)9F Zr

)

S

dr o

3. W2 JFsunt 32N 2t

84 BAEE 33 20t 949 ot
ARl o121 3 2

A, & A7 WS B9le) A 1y Eet A
SECER

3] AEH(fixed effects panel regression)<

o
&
o
fol
=
&
|
1191'4
rot
=
o,
|
g
1
i
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(E 4) O|ZA2E(DID) 24 Z1t

A 600m 7%= | 800m A% | 1km A%
=T (SE) (SE) (SE)
Ast -11.5238 | -11.5130 | -11.4038
TS 0.084) | (0.084) | (0.084)
Post 0.1986 | 0.1968 | 0.1942
(#501%) (0.002) (0.002) (0.003)
Treat 0.0991 0.0746 | 00716
(M1 E o) (0.002) (0.001) (0.001)
Post x Treat 0.0302 0.0269 0.0264
(M2 1P (0.004) (0.003) (0.002)
0.8687 0.8696 | 0.8688
qE=1eibs]

B8EA(9 | 0oo2) | (0002 | (0.002
o 0.0051 0.0052 0.0051
ST (0.000) | (0.000) | (0.000)

-0.0107 | -0.0109 | -0.0110

oAl
A*(age) 0.000) | (0.000) | (0.000)
AR 0.0063 | 0.0066 | 0.0067
TemeT (0.000) (0.000) (0.000)

o 08X 4 0.0922 0.0902 0.0834
(I0g) .001) | (0.001) | (0.001)
a2 -0.0809 | -0.0805 | -0.0804

0.001) | (0.001) | (0.001)
CPiliog) 3.8012 3.8035 | 3.8005
¢ 0.017) | (0017 | ©.017)
0.1759 | 0.1761 0.1750

A2
RHE 0003 | 003 | 0003
R2 0.777 0.777 0.778

Bl

21) BEQAH=E 252 HA| HE 4= 209,790710|0, 2&
Haz foE 1%0M EANMCZ 25 HC3 robust
standard errors AtE.

2) DID, difference-in—differences; CPI, consumer price
index.
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1% oX

182 httos.//doiorg/10.30902/jrea.2025.11.2.171

o ARG 31742 (4] 2)2F 2t
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+ 4> Treat;
+ #4Post, x Treat)
+rXptm+ At e (A2

[¢]
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it

it 5
H
N
o
o
I
%
>,
M,
):
S,

47141 i & 4
Ad7ke] e

o, i = A8HH(=D), S, A=

15 941 ovtE 4

) 5o = 4 AW WEolot

24 A3 Y7 IR YER = Post x Treat
A= 0.0165% FE =AY A2 79
SFA] AU THp=0.3866). ¥, 2] o] H e &
Astd YA 22 H|AE YEW<= Treat A5+
0.10252 st FHH9 FIF= HoH
(p=0.0175), °l== HA|HE otEZ} H|GA|H of
TEXT FHFH 0= 2F10.3% = 7H 0l A
A= AARE

BARSE] WFT FoE2 AR o]
2 712} DA et A-GHAL AAH 7 o] 735t

Ol

B4 A Fu o] G Uekich AR
AFL 2O WL Ko, 1Y kLTSS
oF 0.96%2] 7+ stefo] B&gich. Tt
£ A4S Uehe HARY 4 1 9 of
A S(R2) BE SAROE FoI5HA] oA vt
ERATHCE 5)),

DR B FAE 9PH 2B ol FH
$(DID) £4 2749} U5 Hol2 Belek. DID £
Mol 23 W ol 5 G4 ofukE F42o] of
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(£ 5) 2 0¥ o|7=A 2t

Ha A F=™HX| | BEQXt p-value
Treat(SMH) 0.1025 0.0431 0.0175"
Postx Treat 0.0165 0.0191 0.3866
HEHX(log) 0.8057 0.0342 0.000™"
e 0.0045 0.0007 0.000™
1% ¢z(age) | -0.0096 0.0024 | 0.0001™
HAYEL 4 -0.0003 0.0030 0.9310

% 0|8Xt #(log) | -0.0078 0.0280 0.7794

2 1) Within R?=0.2854.
2) Between R*=0.5083.
3) Overall R?=0.7187.
4)" p{0.05, ™ p€0.01.

2.25% 2181 A3t A0 2 LAt 17
T3} B S T BAROE GOl
) 97 249l olelat Aol Bs] B

7k 37 W40 wjolo] 71915t Aoleh| Hrke, B
_]

o I
fu
o,
ot
d
(0]
=
>
o
1o
ofy
)
N
N
ol
i
o,
ol

: T 24

A7 B g aet AR AP avE 4

oz dAEo] AW WZeltt. T of2et

Y FA2 A A ERE AR FFEUS

7Fs/gol Y=ol E7-stal, A 421 9]
A= 7hs/de SAs] wiAIB = ofEot

FF ATolME olet Z2 PSS F7H

o2 EAIsHAY, Z2HY19 7|7He F4]
S 3Hinteraction term) T+ thE A9
E

AEY(event study) AAE &0l Eot 4

>,
o
fu
O et

al
)

=1l

=3t 1} 4)Ho] Wag Aolet. ol F) 44
avel ANAAH F4L Lefate] 14T 4 9
Bk D5 Bajo] /K58 A0E Beld,

ZEdoz B Ee 14Ey ARAL 5
o Amastol BA4e AL, DID 243}
SEEER L ERREEREES BEE
242 st ol Qliet o] BBl
A shEEke ARl lol, e Ay
o] ojsly| He} chopst B S S W FEFe

4. E2I\|E O =X 12 EX(Placebo Difference—

in Differences Test): &H| 22 A|™ 7|&

B ATE 594 EARE A9 Al
2hZ A1A(2020E 7€) 7IE0 8 EtA
FAEH(DID) EHE Sk ol FH)
ZAAQ LI A o] obd, B2l Aol A
8 AHE 71202 E ofskE 74 fojulat o
o] LrEPH=AS SHelsknnt 3 Zolch. Ut
Hog DID BFL A Al A% v xjo]
g vlEsto Ry AnH wNE APsht,

FIH A o] E o] Fo % BP0 1}

H
)

¥ 0]%E placebo_post
= JolstaL, 7|3 FLSHA FAHE o FE Ut
U= Al 7HA] A=) 712(600m, 800m, 1km) H=2
13 placebo_DIDE 2tz A A oto] S| RH
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of 23ttt EAMFRECIES FHH & Z4T Ba7} S AARIT((R 6)).
AAEHEA, S, 59D, 15 HIHMHA

AR S, G ol8A S 52 THSIPCH, BE b, 0|AM S BAM: MHA O MMS I}
QA= o] @A) 37T HC3 W4 o2 7619 0|

A4 A= b 2ok WA, A4 25390 TEA ZAEE 23 HH 7L ol E AA 7L
placebo_DID ¥4=2] Al4== 600m 7|0l A # of uR JF2 FE ] B4 EAof ot o=
O5HA] ko (A4==0.0017, p=0.749), Bt A yepd £ Qlt}. &3] A-§HH 2 =829 &
800m&} 1km 713041 212+0.0141(p=0.001), 5 5E 71 4, A AR 52 "Gt ¥
0.0155(p=0.000)Z BAH o2 FoJu|gt 2] A &=
A7F ASZEQCE ol 2 ol AHAR gE A g2
A= QA HE W 5 A 7|E0lA 71
1 714 A aapt & & oJu] gttt

o At F M Y 5L AT

. i} _ i GRS 600m 7I1Z | 800m 7IZ | 1km 7IE

o AA, 2 Y3 o] I AJ7to] 5E o]F I
] ] st 6.4878 | 65074 | 6.5998
T s AF o] 8 Aol Y= VA= AHA °re (0.000) | (0.000) | (0.000)
S (persistent treatment effect)S WYAIA Post 0.6363 | 0.6345 | 0.6319
1 xolch S| AAe] AEe AH 49 (22 015) (0.000) | (0.000) | (0.000)

S 7 o ES o] 3.0 3]
o= OREw Treat 0.1062 | 0.0791 | 0.0800
O] 7HA SA' & AE5to], AR FoiAElA (A 04 (0.000) | (0.000) | (0.000)
AZ AT} AL Boj§S 4 Qi) E4, 2R A| Postx Treat 0.0017 | 00141 | 00155
_ (placebo_DID) (0.749) | (0.001) | (0.000)

g HAF3H AR

0.8599 | 0.8609 | 0.8607
NLHK
24 HEHAH(LN) (0.000) | (0.000) | (0.000)

=
4 ZEo] 0.0052 | 0.0052 | 0.0051
(0.000) | (0.000)

-0.0118 | -0.0119 | -0.0121

O

+
S
o
o
o
1S

_ oAl

AR 0 7 2T A|H 7|F29] ZeAE BALS =0 (0.000) | (0.000) | (0.000)
A g7} A B A o] 23hE|R] @k, A HAKEZ & 0.0070 0.0073 0.0073
1 ol SHAAE o] 9 HhA - =T (0.000) | (0.000) | (0.000)
A| o]3 A on] 9 HRAlo & A]R

- ° ofojgxt ANy | 00437 | 0.0417 | 0.0350

A= O HalZr} ol L A| 7|8k A A S (0.000) | (0.000) | (0.000)
o] Wr}o] Qlo] ThA A o] A7k JLETo 2= A2 ZHASR?) 0.664 0.664 0.666
2ALS 2H35] Adsly I Aol A7 1) B3 22 p-value, BEQRRE HC3 YA ME. 2E A5
oa=E o ] =0 }](ﬂ% , Oﬁ*] ]]% = 105 QO|AZOH QO[3
A3 Ao W= A|AQ] HHSA] ZJo]E W3] 2) DID, difference-in—differences.
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UrEbd 5= Qi olof & FojAe HEH A 1
of w2 F Y ate] o] AdS AESH| Yol HAl
HEE AF(60m olsh), FF(60~85m), P
(85 &3} Al JeoZ FLEs] DID 7|9ke]
Lé 18 IARAE P HE R
35 919 HA 1P a Tkt A %EH«]

= Treat ®59] 74]3?—— 19812, 3AACRE
TRt H(+)2] FFF= EAHp=0.0000). 53
ofutE ot 3t ot JAE Zejn| o] T
=} 0 H(Treat Al4==0.0980, p=0.0002), tHF
OfFE A &= FARRE Ho]-ﬁ-c}:-’] A7 e oW
BAA LR = FOTE S%E 25 AHTreat
A4=0.0762, p=0.0062).

StH, A2 g3+ 9u|st= DID Al Al A
o oA () Al 2 Bl o, A4
o2 {osirtal Hr|o= tha AjHE ot
ol FH YH7I A7]A 0 & AN H ofEf 3

Ao A2l DID A4 0.0087(p=0.8523), &
3 A 0.0133(p=0.4375), HE H2>
0.0159(p=0.4794)& ZA=|o], A Fg7}o] 3
71 fARE Eol A T E QI
EA A A= (E 7)3 2

1=
¢

)
)
ut)
e
e

o 49 58 0
=T (<60m) | (60~85m") ()85mr)
AAS 6.9042" 8.0969 7.5982™
ere (p=0.0000) | (p=0.0000) | (p=0.0000)
Treat 0.1590™ 0.0718 0.0472
(M) (p=0.0002) | (p=0.0124) | (p=0.1430)
DID 0.0134 0.0133 0.0053
(PostxTreat) | (p=0.6022) | (p=0.4457) | (p=0.7987)
HEHK 0.9735" | 0.7102" | 0.7097™

(log) (p=0.0000) | (p=0.0000) | (p=0.0000)
0.0021" 0.0057" 0.0058™

=A

ST (p=0.0041) | (p=0.0000) | (p=0.0000)
FaEll -0.0086" | -0.0118™ | -0.0118™
(age) (p=0.0072) | (p=0.0000) | (p=0.0001)

ARSE & -0.0020 0.0023 0.0018
(p=0.6625) | (p=0.3410) | (p=0.5261)

H0|2X4 | -0.0079 -0.0186 0.0180
(log) (p=0.8101) | (p=0.5137) | (p=0.5384)

Within R? 0.2194 -0.0178 0.0096

Z 1) " p<0.05, ™ p<0.01.
2) DID, difference-in—differences.

ogel £ Art FRA 4T W 12
n bt 2§ A o] et Ratslo] et
GRS AN 43 2 E9 oltee) 2
9. ATl UAH BAS olls F2i
JH4 94 29102 Agseon, ol
e AR 24914
]—Oﬂ o]—l’;}— H]% X]‘_L- lg_fg_ o] ‘8‘94 _:}4_7]_
SR EAHCE FoSHA = EU 2,
S 21 58 5

A
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NOROH
_XE;QOH“
-

ﬂ.l
2oty o do o

oN :|o g
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7V A%e] o 2 9% X 2oz Bl
ol IAES B SoA7 HEste 1F F
AR S48, AR AR} A2 n)HE HHA
utdo] ARAY % e PAITIh

AEHOoR, B ATL W Qlxet FHo] B
£ 78 §90] ZUsHA 2B ghon, 4g
WA} gL Fe 242 T AEshE 4
L ERAE S E S B
HolA 87 S FA 9 719 ol aHe
SIJEH B F419] Wito] ¥ EAAL 5
3e AnHe d 7lold 4 e Aolth

6. A3 M4 04! 7|8t O|ZRH2H(Propensity
Score Matching-Difference-in-Differences)

=
24

A gyko] olTAL o AWsH] AZsH]
9, 2 FolME 4 P45 I PSMS AT
3t o]FAER(PSM-DID) 42 A5t
Quk=Q DID EA1-L o4} w4 4|E 7k A
A o|d/gog ]lsf| A& HY(selection bias)

g EAlel FHoFg 4= Slet. oA

ol

=
Aldel 23hE SEe A Aol 7Nt =
A28 SR o 231y, 2gH gk Hs
£ 88319 HZA ol % " (nearest neighbor

matching, k=1)& 3o}t WA A 7]
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Z 600m, 800m, 1km Z+Ztof tisf EH&H o=
AAEOH, FA7 SAHS S Zodet
DID #|729<& &3l B34 5aks S0k

Aol HEE a9e] A 1 iﬂ%ﬁi@ﬂ
Al o, mjy o]F doji EE2 o|FAHE &
Ao 27e F5T= A= lo}Oﬂ °o]- &= At

R

HF QA= HC3 robust WA 0.2 2451t
PSM-DID 24 23+ o3 gt w4,
600m 7]& HA|E J=pof] 7|9kt 2o A=A
AGILE Yetf= 11953 Post_Treat A5t
0.3831= F4 =3l oH, o= FAH & F-oH|
et oA FHHY FFE UEFRATHp<0.001).
= 25 I3 o] A oftE S| AAH 7}
|94 thH] 9F 46.7% 35T A= s Hrt.
800m 7<= 2Aolxl= A axt A7+ 0.4251
2 FA=0] 9F 53.0%9] J5 27t ERIEY
AL, Tkm 7|20 A &= Ala= 0.42372 FARE 5
=9 Fou|et Aol HSEHUM o= BH T
o I AR HES0] 600m o H 9] F-2 H 9]
=SR] A1, A 1km H7HA] & R E &
APE L Q132 HoETH(E 8)).
TAHTY ASFEl AR 7|th== HFe
= st F4= AT AE&H 4 (logl B
£ TdojA 9F 0.79~0.83 =2 H(+)2] Al
£ Kol ¥a gjo] W& 714 A5 a3t gkl
UL, A5 Ag(age)= O AGE Hof Al
kol A& 7HA0] stk S Bt
Z%(floor), WA AT 4x(bus_count) A
AAH 7 o3t A(H)2] TS vIXl HHA, A
St o] 84 (log)s BF BHoIM =)
FFS U ol= e W S48, X 9E

[¢]
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(& 8) M&x4 02! 7|8t DID 3|7 84 Zn

o 600m 7|& | 800m 7|& | 1km 7|&
=T H2(p2) H=(pah) H==(pah)
Post Treat | 0.3831"" | 0.4251™ | 0.4237™
(B35 (p<0.001) | (p€0.001) | (p¢0.001)
log_area -
(HR0ix] 0.7987 0.7883 0.8260
297 (p€0.001) | (p<0.001) | (p<0.001)
floor 0.0071™ 0.0050™ 0.0052"™
&) (p<0.001) | (p€0.001) | (p¢0.001)
age -0.0134™ | -0.0133™ | -0.0129"
(A= ¢4) | (p€0.001) | (p€0.001) | (p<0.007)
bus_count 0.0079™ 0.0078™ 0.0089™
(HAERY £)| (p€0.001) | (p€0.001) | (p<0.001)
'Og—j;aetrion -0.1693" | -0.1415™ | -0.0961""
- .001 .001 .001
oigxf4) | P€Q001) | (€.001) | (p<0.001)

1) B&84E 27 MATI0|H, EEQAH= HCS3 robust
HIA MR DE OS2 SAUSHER|H2(log_area, floor,

age bus_count, log_station_user)S Z&!5H, OfE
Z2™ 1:1 HAOZ SalEl

2) " p<0.01.
3) DID, difference-in—differences.

= 719k vl gg B A
HEF Bt e A7 ol %]
=, FEA A ‘%‘:}”% *‘7%9417}011 Add 2ol
SAHCR %94‘3
Z YEh ole

&e °X1°Ur£*l°ﬂ, HE ﬁ%é«l ik

5t B o2 S|AT 4 k. B A FIE

2 T M
Ag] 712 600m, 800m, 1km 2%

@
o
of>
?
s
o
>
P~
m

o 717} S W o] AH AzslA 9

T 92 AN of EAAE HH 5

B ATE 48 B2 EANE 33 98t
QI ol A7} HH L A
TS S, 0 FAHEDID) 14

rTm :
>
mlo
ofN o
o
b

g ygayt o7, 4% M WA 7|9k DID
(PSM-DID), E2HAE 24 52 S22 & 4

31k 4 Az 201349 1¥95-E 20244
129717 A& S5d 570 AR W QA
(600m, 800m, 1km) ¥ B]A|H X]H ] ofwt
E AAH7E 7INte R 15519l AA AY
AL 5D 2 A 4 T3(20199 1
A= HHstqc

712 DID #4 A3, 25 3 o] F A A of
TEO] AAH77F BAHORE OF 2.7%~3.1%
FolulsHA 453t 2o R Uesth ol FH
LR A 7]t Aot Ale 2 &%‘M
7|29l 712 ZEu|dS AL TSAL
of &t} ghH, AA 2HF Al Xq(2020%_ 7%)—5 7]
o8 L35 ZeAE B4 = 800m ¥

FoF 1.4%2F 1.6%2] =7H4 <1

N
Ql‘ﬂl

s

1km 7]&0]l A
7VA s anpt 4351“4 ol AH TxR
B9 71 antrt 94 Al 3T Fol & 2|44
O F Aol FEFS vjHom, 24 2p3o] A
ol 271 A2 E Foffs 73S AlARI
g 15z} 3| HEA A= A g3t o
AokoLt o= P L AAE 1
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