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The Dynamic Effects of Subway Network Expansion on Housing Rental Prices
Using a Modified Repeat Sales Model
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Abstract

Continuous subway line expansion over the years in Seoul metropolitan area has contributed to
improved accessibility to public transport. Since public transport accessibility has a significant
impact on housing decisions, quantitative analysis of correlation between housing prices and
public transport accessibility is regarded as one of the most important factors for planning better
housing policies. This study defines the reduction of traveling time resulted from the construction
of new metro stations despite them not being the closest stations as ‘Network Expansion Effect’,
and seeks to understand how the Network Expansion Effect impacts on housing prices. The study
analyzes monthly rent data converted from upfront lump sum deposit, so called Jeonse in Korea,
from 2012 to 2018, through ‘A Modified Repeat Sales Model! As a result, the effect of ‘Network
Expansion’ on rental prices in Seoul has stronger during the period of 2017 to 2018 than the base
period of 2012 to 2014, which suggests the ‘Network Expansion’ has a meaningful effect on rent.
In addition, in comparison between the most and the least affected group of apartments by
‘Network Expansion Effect, the most affected group has more price increase than the least
affected group. These findings also indicate that different levels of ‘Network Expansion Effect’
have various influences on the value of residential real estate properties.

Keyword: Monthly rent, Modified repeat sales model, Network Expansion
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Table 1. Basic Statistics Analysis
Vear Obs Variable Price Distgg;e to Distgche to Dist\a(g;e to Dissttaa:izento
min 14185.38 615.49 261.37 248.26 15.69
max 856452.25 18017.87 21341.44 23099.72 3541.19
Total | 48238
means 215152.39 9610.49 10637.75 10667.59 574.64
Std.Dev. 75526.50 3523.83 5121.23 5698.75 358.85
min 14757.54 771.3934 261.3667 248.2637 28.00
2012 | oo max 731072.3 17991.72 21341.44 23060.07 3541.19
-2014 means 2122743 9640.46 10726.01 10786.56 573.64
Std.Dev. 72311.63 3499.1 5139.43 5736.81 357.58
min 14185.38 615.4941 261.37 248.2637 15.69
2015 | e max 836272.6 18001.85 21341.44 23068.96 3541.19
-2016 means 214936.8 9606 10594.19 10594.6 575.36
Std.Dev. 74638.66 3502.49 5117.03 5696.78 359.07
min 20917.65 615.4941 261.37 248.2637 15.69
2017 | yor max 856452.3 18017.87 21341.44 23099.72 3541.19
-2018 means 2191905 9575.75 10568.28 10589.45 575.22
Std.Dev. 80315.11 3578.95 5100.32 5647.9 360.29
3. ¢tk 1 EESIYCE 7HYEARNRE S HEE AREE ¥
golo] 218 AeAdges LEoly, oig € 28t
3.1. Xlmo| 1= O 67 AR E 71 CR AR E Frloto] ¢

H A= 201282 2018E71K19] AEA] S
A W ORI E MEAMISPEA AN A A
Aot UESA SRS E EEorh

BELl= FHRY0l R o] S5H
2 AAVHAS AFSoIltt HEa eVt 3&E
Sk =U EAAES] S48, RARSES 018
o REFES YME Xest rgM7 S AFEot
QUL WK, SRS RESAESARES]
OHIIE Mehes E8o10] HEOIIES] 7HayEAl7}
Ag APHSIRLE 0% BB/ 7HIRA] HIg0] 50%

Ol5lQl HER AMAIEE Adds1o] 7iE Hetass

128 ™X|Hnt ZEFE, M51H M=, 2021

&9 OJJR] =S MIASIALL

=rEheR2 dEAEeEr), HE50), TA
=(D) B EAI9] 1278EX|Q1 AAIRy) S E-ETH AL
Al O LS

R?J
— Al
R=DXr+ RY

d

=]

Al

ol
Ol

G E SEAREHAS] ASFRIR]

YL E 7HoR FESIQITE 201295 H 2018471
A F8 LA 28IoH A KI5HE A W XI5



4>
H
o
Rl
_Ql
e
=
Im
o
U
Jiok

¥l
o
K=
El
Im
110
=
N
K]
=2
a
>t
rr
o
0%k
Hr
=

) DEE AN |
—~/ ..&=% (:é%'a%%
%I-/\—’T £7
- /
R . ur/o|
2w
.ab_ = Fe~
VY= @ A
ek o
. o
\\B_ﬁm. E/ ‘T /
(3\ A P T~ 8 Q—su* : \.‘H§
4 D’.gé-"tg% S . D 74 Zpe S e,
S (€ o~ \ \ ”o A
N P T
i . cgPNE
® 1= AshES (2012) --- 71ExAM(2012) [ xjsbE B (2012) B 2 A9 ofrtE
@ 8 A5 (2018)  ~7- AlE = (2018) [ 418 AsbE @ (2018) [0 =AM EROIHE

Figure 1. Impact of New-Line

olg 2ot Klobe AEE AMgS10] 201295 &
Mak= 515709 2} SollA] THE K= A7HRIQ] F|H
SHAIH] HitghS ArcGIS OD cost matrix 715
Soll AEESHT

Cheos AEE AdyE= Kok Als A &dt
o] A Kok o] thot 2t SHAR Bdgle
AHESIRIE Aok 7t B SFAR A B 53
i & 7IEARO A S= AleE ArcGISE
g&ol0] 21y F=Eo1IT

32 HEYT BE IS

MEE =A10] A1EE AR, 27K SFO HENA
S 1P SIS Al [EEE HIEIT A
/40 gFato] 1 (overall network connectivity), CHS
2 Al o= mAA HEdo] eato|thlocal
accessibility).

A, SHO] LeAd0] AT 71E9] A6k WAl
oAl R3Jsk= BEE AFEoIE OI8ARE0] M=
LAg Soll O B2 222 BR8] BEe 4= QT

Figure 18] A<, 20120f] AE9oA SHEHZEY

OF Olsche 718 B2 2= A-B-C-D-E-F-G
AR, 2018H0]:= 2SHA] G= A-H-1-G2
LRI Ol 7189 o 2H et SEAKI HES

1- Ol OO

SARICE,
T Wl DA A0] AEE oz licks mAIA
A SYOILL Ol AVEE KA FHO| A

H 20 e
SR
E_HI rd

n
§

AEAOIATE, 2018E2] F+E] 0] F|2F A
C}. webA] 3284 a0 A%=a}

A Aot Fad gae wE

ol
Ol

> M
g £
=) rlo
o 2
o
H |
R
o
un
3@

o 1
e

2]_5
113
12
el
ez
0

ToAE A Aol E5etal FI2H Al
R & FE bot 22 OIE FET
L} &, 20124 O] Aok Al Fgo]]
7HR9] B An] U= S EX|
d SYART HEOZ Qlst MIER A 32
1R 617] Q180 2012 OJRIRE &
157 AsFE9iute thao 2 SHc

Table 12 2012 0% A=t SFEE == Aot
A g UEHITE Alg U9l £Q eAddo2= 95

}
i

Oﬂ—‘
ol
32

2 o
A >
>,
ol

i
12

ol

il
& E
tjo
ML
14
(e}

P

Pal
ol
i

It

P
ol
(@)1
=

Journal of Cadastre & Land InformatiX Vol51 No.2 2027) 129



Eomﬂ%ﬂ@@mﬁ%
w0l |m 28| __umuW%m:%M%o
| | NS = 0 o ~ W ® I g
2| olo |z U H S s |z | aﬂiomﬁﬂiojm@
Sl BEE IR = LR e NE D
oo 8 |ollo o[ 2| M = |2 |S )R X § T EOW W
__unENONmNﬂm_%N%ﬂﬁ.&ANﬂE w0, ~ ﬂﬁoZ.mlmWw,uqm/o
< N Sl [ = =&y | = = 2| — = - QO SRS
c R R e T R e RIZGIP & moIEZnExgb
oo | [ |4 |oo|. o0 | 2 of | %O | Of v ISE o K ' B —
o oo| || °7 B £ ; BEEs N R
© o0 ol = _n_,T S o N s
[e] Klo 3 fT? ]E.x;]_._.w?_o‘l_l
. Claiglw]| | Epzx o = HEE W
S Bl 4 zEEH2REE
= ‘S N 1UHJ..I1.|L]L
~a & S = mol,lamm#

. ‘EHLJJ!7

S = o - KRgy o+ 1 K I g
= 3 a0 I nln |2 |d| o |z Sl (™ E%i%% %
<! & [zl o of 1o 150150 | KO Kb MNEE YTE o HR®Db
o o [ - M R AT R el B - Sngn ¥Ho R
B 2 r S < o Mo
ik m K R TAHOT m S
¥ —

8o
od
N TT HE® EHEAR RI
. o O <=9 —~

mel oy ik WYX g @
<k ~ N I
& . - giF N = Logpo o8G5 W
° ~ ul o |uE| |56 o5 w& By & oo
o 5 0\ 5|t | [ ok | of |k DR |5 T Ko < o m K o O
%0 ~ <“|F |50 Mo %0 |t | B MO [ <f0 [l | K |oH | 5y Ko = = = 1 H = K 0 -
xm o M F | |, [Ko|Ro| IR B N == . 7 W = m.I fd B) MT ] T m m._

. .m_._.uEHN%HNNm_m._oﬂNEN%MHno ~ N o E - (N S =l
RO S| o | <F (oo | |81 |7 || o |52 |ujo | oo | <A | = N wd = LTI 13 S
o kS BN difop| | u £ o - 7 HZ H o A O
o x =X =
~ T < <! "ol BEH mowmaBsE T =

c = O_ . 10 Or.: o X1 & E_L ) __Q.,_ 3

g " oz mETR R esE 8L

— 7L Q 2o

a3 o | wew_ B Em®STR F e

@ - = o Sy < B Kol g o £ = g Y

Bl bl R A B el e R A R A B 5 K S e o

2 = [RE| 2 [To [KE o) [ & RO |KH b | O | X | KO | T | 350 [0} o T o L o B T o of

ei@%%%9&€%M_AT%OWH%9 gl f H_uﬁc_o@_éyﬁmﬂéwﬁme
° R X S-S o N T e o 4 o5 T

2 %@Ura_a__%mi1%oﬂ,@%éo_e_@

CU ~ 0 N R (K d

o o <] © ~ s BoaogwdHe mgxamiFgE

vl@ 5 |55 g = = “radHp Xy E BTy

m Bl ~ QN I3 N N uNu "< o o] Ho = o1 o o N

PS[ex]

]_

="

o

1 Al

o
2

ol

P9 HEA

o

B AL
o

2012 ThHH] A=

A X

/S

A

C}. Table 500141

O

1

E;
S
A

ySks

=
o

=

Ch

53
ol

ol

=
=1
=

T}, 04714

]_

o
fuid

| 0] AlLE

1]

B

Mot mEME ) H51H M2z, 2021

rx

71EAE=01 20124 THH] ¢ 91t 4 9of| T

130



FEH X3 Y EHI &F0| ofHE A 7+ OjX= FE &4

151 101 151 201 251 301 351 401 451 501(7H)
0% |

11 |
_ -31
5% 42

-5.8
-10%

-15%

-20%

-25%
-26.2

-30%
Figure 2. Distribution Chart of Change in Travel
Time (2012 vs 2018).

Table 5. The Rate of Change in Travel Time
(2012 vs 2018)
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Table 6. The Rate of Change in Travel Time
by Group

Q= 2013 | 2014 | 2015 | 2016 | 2017 | 2018
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Figure 3. Distribution Chart of Change in Travel
Time by Group
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Table 7. The Travel Time of Nearest Apt

A= | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
%[tH%) | -20 | -20 | -47 | -48 | -7.1 | -115
Hi%) | -12 | 13 | 22 | -23 | -41 | -79
x2%) | 01| -01 | -15| -16 | -33 | -63
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Figure 5. The Effects of Subway Network Ex-
pansion by Apt
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