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A Study of Effects of Accessibility of Street Networks to
Seoul Subway System on Land Price
- By Applying Urban Network Analysis and Multi-Level
Regression Analysis -
zEe”

Chang-Deok Kang

I Abstract |

As metropolitan cities around the world face multiple urban issues, public transport attracts
attention as a measure for sustainable development. Therefore, the effects of access to public
transit on neighborhoods are important academic and policy subject. This study measures five
accessibility indicators for the Seoul subway system, considering both the frequency of subway
operation and the characteristics of the street network, and analyzes their effects on residential and
non-residential land prices. The key findings of this study confirm that the five subway accessibility
indicators have a positive effect on residential and non-residential land prices. In particular, they
generate a high premium to the prices of non-residential land rather than residential land. In
addition, the higher the operation frequency of the nearest subway station or the straighter the
street network reaching the subway stations, the greater the land price premium. Further, a land
that people are frequently passing through to access a station or has more routes to a station
generates higher price premium. The results of this study provide a reference for understanding the
effects of public transport services and predicting the response of neighborhood real estate markets
to the service.
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500me} 1km2 A5k A 2] 2} o v (# e
FE AelTt. o] A= o] et o= 717gst
o] Gravitys 5795t31ct 500mellAl o 1km=
78R <= 20189 3¢ 229 MBC Hk=o|tf,
o] HIzo OJ5tH A&7 £78-%- HhAke] Q1E]
HE Bl A G4 50000141 1,000mel] At

U= AR A7) Ao 7 AL S

(3) Straightness

Straightnesst= 574 LwEoA 2 LE LT
7HA 9] FEA R F=E UEhdlth= oA A4
712]9} H|=5H(Porta et al., 2006). Z1&1} 0]
A #0] £ AAAZ U AP A E BT

=4510] yHIgiche Zolt). oleig 8L of
2 (4] 3)7} 2ol XA 5 Ut
. . 8li,j] .
Straightness”[i] = 22— W]
jeG—{itdlijl <r dli.j]

(4] 3)
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o] Aol Gi= %] A AT} BHHA 2 £
B2 AN W rolujel 2 4 9l A
318 220] §2 W} ol pe B4 BA 1914
3499 74e]9] 214 Aglolet. dli /) B4 B
A 9k 3189 j Aolo] Mg Y= Aol
ok W) AskEe ol A4 Askd egnl
Zoltt.

(4) Betweenness

Betweenness= 71249 &
T TS A|HOo[tt o] Aol A Z;* lc_0ﬂ A
715 A 71 Ao 2RI 0| B2 Betweennesst
S E O JAEE VIR £S5 A 5 7R
ol 3 e &= 53 539 BlF o2 F3t goltt
(Brandes, 2001). ©] 2Ju|E E&}H T (4]
4)°F 2t

Betweenness'[i] = Z HLM - W]

jec—{iydligl=r Tk

(2] 4)

o] Ao A nuli 1= EA DA jE B85t}
S AAT =& o} kO] HT BRO| FolH, ny
= & o} 49 Hd R 2] F5oltt.
(5) Redundancy Index
7} EAZA oA A|shE o] 0|2 7t2 T
-9 ThFstt. 71 &2 A2 9] 7hEol Al
T AREEE ofF o] & X7 W 4= o] 83ttt
Redundancy Index+= 7+ EA|HX|of| A X514
Ao o] 2= do| 255 HPAoNA He g

S AlS s ol 2itste] 7 A4l

th(Sevtsuk, 2018). ©
Zy Aot o) =ge = = o 7tE2o] v
o o]

7]’” 2 UERA A o] &2 ]ﬂ' T2 A
o]9] == A &Z A7 9] 2 & Redundancy Index
£ ARtk otk o714 B B 20| g of
L A 5]-88 A91A| o) W=} Redundancy Index
= geldr}, o] AT FLX(AQH L, 0)2
20%% HRth. 429 dik= A YER
ARt vl S &S Wl VIR
Zo|7} dutt o] 7HsAIE HojET

Hu
N
o
i
e,
o,

ﬂl[ﬂl

E W[e] ) Ciwj[eﬂ)' d[?,,.]]]

R, jl = Z Wel- ¢le-dli,j]]

4]'5)

o] Alof|A Wel= GOﬂH =S
g7k, dlij =&
o HAAHE n|eitt. e
A i 9 AR jAROlE ©
o] E4E oulst=t], o
Ho)A AsHEY &Y WL 715A 2 A4S
oo g J#EA =2A] A|5E ] YRE
71EA 2 ATt ¢ 2 eI} OHE BE A
A G A2 = A9 10l o= ARHlE

o] AFE 1.28 7H43H}

47%?4 Aol A1

et

(detour ratio)°|™

2) tEHEHE RS
o] Q= A2A] AshEo] that Haol
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554 0] HA e S BB sy A
S 5o FSILA Bhet. o] AN B3}
L ARE EX B4 420 AT 4208 %
7 47 @97t chzet. olo] whe} olofat Az 7
ol A3 S =Y ARG S 8. o]
a2 o] Fakg) RES 1T AutAel 5]
Awgo) 2t WAS BRI 4 k. TSI
YlAnge g ngs g2 3714
A7 4TS BAT 5 Ak B2Holt. 3
ZEI=Y RG] v s taRge 3

ICOE ASSH & 1 4ol 0.055 5 2 -2 ot
& 2 A3} o714 ICCE J BAF
& JAAE 24O 7 U ZholtiRabe-Hesketh

R; =Y T ﬂlRij + /7)2[/1‘,,‘ + ﬁ‘aSz‘,j

BT+ Bl g ey, (A 6)

554

o] Aol|A Pr= 2t &=2 EXZHAOIH, Rz

ABHAY F2H B, L= A AL 24l

A= YePAtHHox et al., 2018). ©] Aol A]
RO FpAle 2 -20 BP0 et o
e SHHS g7 247 Dt iAol 41&
Tk ot A4S SHRSo Wt thigt
HE(EA7HA)Y nigEe eEior 2 5
7] WiZoleH( . A] - 73744, 2020).

o 1 e

570 A|Fo] Z7F HAEE Hoj1 9t} 1km UE
23 ¥WPg0o =7 Reach, Gravity, Straightness,
Betweenness, Redundancy Index& Z} AHl
EX LA oA S8 2 1Ho R Rt
Zoltt. o] A= FAE EARL HIFAE EA
£ AHRIZ YEHA ¥ 500met 1kmo] 3¢
Z}7y BA] 7HA0] mA| = 0| o= Ak H=
2] AHEQTE Gravity XG5+ oA AAIGE
half-half A4 23 500m, 1km HIEH=
88 7Hg5te] Zk2F0.00138, 0.000693 et
o g2 ALttt

(I 2)= APE g2 7E 1km ¥H H|SFA
| EXA7HE B A3 71&8 Al 7 e
Al AZA| BIFAE EAZE 2= 5709 7=

HEYD B4, /MEdE, EXol&E3, MEE

3) W A= Q5] o] ] By FHeu] x|Pd P 0 2R 1km ¥H HIF AR EXTIEREHE $3
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(B 2) HIFAE EXZHA 28 712 SA(Tkm B 7|F)

i Al T BZEMA E[R Z|H3
HIFHE EXHA 7,701 8,959,606 6,967,175 645,000 86,000,000
JIEY HERZ EY
Reach 7,701 1,425.74 1,247.02 0.00 6,261.00
Gravity 7,701 931.92 796.56 0.00 3,805.78
Straightness 7,701 1,180.23 1,031.00 0.00 5,277.50
Betweenness 7,701 11,195.66 25,818.55 0.00 377,881.00
Redundancy Index 7,701 4.07 217 0.00 13.38
N2
SESthfg 2 7,701 18,253.72 69,626.03 0.00 6,048,034.00
EXoIg &8
EX0|8 2= 7,701 0.58 0.17 0.00 0.95
NE EX &Y
e 7,701 0.12 0.33 0.00 1.00
o4 7,701 0.88 0.33 0.00 1.00
Wy 7,701 516.95 2,718.41 3.30 148,581.00
BX| 7,701 0.99 0.12 0.00 1.00
oY 7,701 0.1 0.31 0.00 1.00
=M 7,701 0.43 0.49 0.00 1.00
SN
AIZOIA A2 7,701 7,069.74 4,146.20 53.35 17,587.72
SEHM AHE 7,701 3,977.00 2,119.10 91.32 12,063.44
C20]| THEt A 7,701 68.15 81.93 0.01 1,938.07
B2 HEO0 et A2 7,701 104.70 81.17 2.03 1,343.45
7r= 0l tht A2 7,701 14.88 9.76 0.06 175.46
SOl THE A2 7,701 573.21 469.58 2.39 4,806.65
S0 ot A=l 7,701 351.46 164.15 25.24 2,275.79
JH Y 7,701 180.45 112.18 0.00 863.43
Qe n8AE
LU 7,701 143.67 123.95 0.00 1,560.33
1EEE 7,701 334.67 326.02 0.00 2,520.77
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A[sPd o] Higt HZAgo] EA7HA A=
YF= A F78 EXG vFAE BEACSY
€0 A& EADE Wro] AT Hdrt Awe
AR Asf Az Hol| it 1km WH 7] ¥
FAE EX7HA RO HiRt 23k (& 3)3
(B HE AABIA. o] ol A s Ao of

st A2 Reach, Gravity, Straightness,

1o

Betweenness, Redundancy Index 5202 &
gotlon, ths34/48<S gstr] sl 2t & 7
O] FAgE B o] S5 P m
ATt H|FAE EA] LPollA BEA BA] 4
= 7,701019, AAT 4= 3,297°1th. DA
THICOFES HolFE Rhot 0.45~0.460%
13 489 w7191 0.052 0 A 2Fo] F
IS Dollet. AurAQl A AsE 0.52~
0.530.2 Yeyt. ok, AAFU 278A
= 0.47, JATT 28 A5+= 0.38~0.39°]t}
05-5444& £%sk= VIF(variance inflation
factor)E A&l & 23}, BE Z3of|A 1 ||
%01 3.290| B8 t53A4d EAl= gle 2o s
Heltkd

278 BAI9} v]27 8 o] ojg 2j5td
/9] FF 7 ASE EH (IH HA Z

o} WA FA8 EAof tigt J3FS HH, 500m
v o|YjoflA Reach, Gravity, Straightness,
Betweenness, Redundancy Index 5 5719]
AT A e B FovlstA 3

FA 18y 1 JFEE 1km ¥ 9] BE
o Wt ol= Ak Aol 2 sk= B¢ 74
2 RAA (&g, E)7F At FLd9 o
Q& W A= BRIk 1km ¥HF ol 5742] A
FZ B, Gravity Al52] FFo] 7H &=L,
Z1t}8-9 & Straightness, Reach, Betweenness,
Redundancy Index <=0] 3t} HA| &0 2 X|5}
2 Sau 57} w1 ol |5k Ao o] 2= Zo]
7V4A Y Reach®t Gravity), Ao 7174
E(Straightness) A ZE|u|Yo| =9ttt of
=2 9% 53 WollA olsd ol Aurhe Bl
(Betweenness)”t &2 A {31} ZF FAE EA
TAJA A5t Aol o]E2+= do] HgLT=H
(Redundancy Index) EX| 7}Ao] =94t A=

Ao O]EJE @E‘éfﬂr ﬁfﬂﬂ"éo] =25E QS
A|Ho] 7§ EX71A0 Z]u| o] TSt Zio]
o}, oHk, 500m ¥H Woll4] Redundancy Index
7HHE 4709 A2 Aok 2 2Eju| 2yt
£ W2 ok Ak o] =g 5 = 7R
O] A7} gt o] F2 AsHE oA 7}
e FAE EAZ7HANA AA YERT)
H|FA8 EX]9] 42 500met 1km HIEH A
1 RFolA SAM g folstal 344 avt

_4

% e
o}, olof e u}%%wg% etol A7 51 4 Slot ole) e soR gold Ak g
Qlakich. wbA o] Qi VIF 7k 391 M40] ALgo

SUEE 2Oz 2 HASHHA thEFA4E F30hs VIF #o] 30 o] 2
glom, 7|E A1 VIF
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(& 3) HIFHE EX|0f L3t X|5HEY M2 A9l &3} 1(Reach, Gravity, Straightness, Tkm Btz 7|F)

e Reach Gravity Straightness
A= | AZI VIF Az | PZI VIF A= | PZI VIF
Fixed effects
NI2Y HEHZ &Y
Log(Reach) 0.021 | 0.000 1.33
Log(Gravity) 0.024 | 0.000 1.35
Log(Straightness) 0.022 | 0.000 | 1.33
INLRE
Log(RStHgLr) 0.105 | 0.000 | 2.91 0.105 | 0.000 | 2.91 0.105 | 0.000 | 2.91
EXolg =&
EX0|8 E¥= -0.083 | 0.029 | 1.11 |[-0.084 | 0.026 | 1.11 |-0.084 | 0.027 | 1.1
NEEXEY
o4 -0.069 | 0.000 | 1.23 |[-0.069 | 0.000 | 1.23 |-0.069 | 0.000 | 1.23
My 0.025 | 0.000 | 1.90 | 0.025 | 0.000 | 1.90 0.025 | 0.000 | 1.90
X 0.197 | 0.000 | 1.04 | 0.196 | 0.000 | 1.04 0.197 | 0.000 | 1.04
oY -0.022 | 0.059 | 1.02 (-0.022 | 0.060 | 1.02 |-0.022 | 0.059 | 1.02
EE2H 0.291 | 0.000 | 1.58 | 0.291 | 0.000 | 1.58 0.290 | 0.000 | 1.58
WSUREY
Log(AIZ0llA AH2l) -0.141 | 0.000 | 2.01 [-0.140 | 0.000 | 2.01 |-0.140 | 0.000 | 2.01
Log(R=H0IA 72)) -0.047 | 0.000 | 1.05 |[-0.047 | 0.000 | 1.05 |-0.047 | 0.000 | 1.05
Log(=20f CHEH 742]) -0.036 | 0.000 | 1.40 [-0.036 | 0.000 | 1.40 |-0.036 | 0.000 | 1.40
Log(HIA R0l Chat 72l) -0.022 | 0.000 | 1.20 [-0.022 | 0.000 | 1.20 |-0.022 | 0.000 | 1.20
Log(Zt2L0f chst AH2)) 0.068 | 0.000 | 1.78 | 0.069 | 0.000 | 1.78 0.068 | 0.000 | 1.78
Log(&h#Hoil Tt 742]) -0.146 | 0.000 | 1.34 (-0.145 | 0.000 | 1.35 |-0.146 | 0.000 | 1.34
Log(&tul0fl TSt 72]) 0.036 | 0.000 | 1.09 | 0.035 | 0.000 | 1.09 0.036 | 0.000 | 1.09
Log(BHHZA) 0.003 | 0.497 1.04 | 0.003 | 0.515 | 1.04 0.003 | 0.507 | 1.04
Ql7et N EEE
Log(217E) -0.068 | 0.000 | 1.90 [-0.068 | 0.000 | 1.90 |-0.068 | 0.000 | 1.90
Log(Z2Lx) 0.114 | 0.000 | 3.29 | 0.113 | 0.000 | 3.29 0.114 | 0.000 | 3.29
S 16.306 | 0.000 16.285 | 0.000 16.298 | 0.000
Random effects
ICC 0.45 0.45 0.45
2A8Ax
AT U 0.47 0.47 0.47
AT 24 0.39 0.39 0.39
TR 0.53 0.53 0.53
At 7,701
AT % 3,297
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(H 4) HIFHE EX|0f CHEH X|otE Y M2 M| 211t 2(Betweenness, Redundancy Index, Tkm Bt 7|%)

g Betweenness Redundancy Index
A= Pzl VIF A= P)|Z] VIF
Fixed Effects
12y HERT &Y
Log(Betweenness) 0.019 0.000 1.36
Redundancy Index 0.007 0.002 1.10
i
Log(RaAider) 0.107 0.000 2.91 0.106 0.000 2.92
EX0|8 =%
EX0|8 E¥= -0.084 0.027 1.1 -0.072 0.059 1.11
HEEXEY
o4 -0.070 0.000 1.23 -0.068 0.000 1.23
HY 0.026 0.000 1.91 0.024 0.000 1.89
K| 0.194 0.000 1.04 0.207 0.000 1.04
B -0.021 0.078 1.02 -0.023 0.048 1.02
EE2H 0.286 0.000 1.59 0.300 0.000 1.57
USUXNEY
Log(AIFOlIA A42]) -0.135 0.000 2.05 -0.154 0.000 1.95
Log(RZA0flA AH2l) -0.048 0.000 1.04 -0.050 0.000 1.05
Log(=201 THgt 72]) -0.035 0.000 1.40 -0.035 0.000 1.40
Log(HIAEZ A0 St Az)) -0.021 0.000 1.20 -0.021 0.000 1.20
Log(I=20f| tHst AHz2) 0.066 0.000 1.78 0.067 0.000 1.78
Log(&h#Hoil Tt 742]) -0.143 0.000 1.36 -0.153 0.000 1.32
Log(&tul0fl CHSH 72]) 0.035 0.000 1.09 0.035 0.000 1.09
LogBHH2Y) 0.003 0.548 1.04 0.004 0.391 1.04
Ql7Q N8AUE
Log(Pl7+2) -0.069 0.000 1.90 -0.069 0.000 1.91
Log(18YUL) 0.113 0.000 3.29 0.121 0.000 3.24
S 16.228 0.000 16.529 0.000
Random effects
ICC 0.45 0.46
2EA*
AT U 0.47 0.47
AT 24 0.39 0.38
TR 0.53 0.52
Al 7,701
AT & 3,297
Z 1 VIF, variance inflation factor; ICC, intra—class correlation.
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EA7HAC] 57119 FHAdol ¥ et Zejr|dd &
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