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Development of Selection Model of Subway Station Influence Area (SIA) in
Seoul City using Chi-square Automatic Interaction Detection (CHAID)

HRE - Yoo . g
Yuran Choi - Tae-Ho Kim - Jung-Soo Park

Abstract In general, based on criteria of subway law, radius 500m from subway station is defined as SIA (Subway
Station Influence Area). Therefore, in this paper, selection models of SIA are developed to identify appropriate SIA for
specific regions in Seoul metropolitan city based on CHAID analysis. As a result, following outputs are obtained; (1)
walking distance from subway station is the most influential factor to define SIA (2) SIAs vary with regions (i. e.
Gangnam area: 767m, Gangbuk area: 452m), and (3) walking distance from subway station is influential to land price
of SIA. In addition, in Gangnam, the structure of land price of the closest section has a polynomial trend curve rather
than linear compared in comparison with other sections. Therefore, it is desirable for current definition of SIA (radius
500m from subway station) to be redefined to reflect characteristics of land use and walking distance according to each
region respectively.

Keywords : Station Influence Area, CHAID(Chi-square Automatic Interaction Detection), SIA Models
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Table 1. Research scope

[ Spatial scope ]

(O Station Influence Area : 800m from Subway station

O Subway stations in Seoul

- Gangnam : Gangnam(line2), Seonneung(line2, bundang line)
- Gangbuk : Keonkuk Univ.(line2, 7), Hongik Univ.(line2)

{ Time scope ]

O Officially announced land price in 1990, 1995, 2000, 2005,
2007

2 7Y B de gk

A, FP1EE T3 GAE WAL SR W
2 2APEE nEe, BY9 E8 AHEH

EA, ASFEAAE SUEE 1S d8 B
of i thit Wi 9 B AsE SR

AR, A9 FREEL WIEAHE EH] A AAL

CHAIDZAE O[30 MEA AotE FMA AT FYEY T
UIHEAYE=ZH H11A K52 20088 505

SAEATFHl CHAIDEAS F3 dAdY Ui
XS ARt 24200 gt IR F
g3E 98 % (t-test, ANCOVA, ANOVAYS T3
1, SHEX FPE Aot FAHCE fofd AT

ot ot

s

A, SIA 9% 232 vuZ2dE HlEoE 94EY

2.1 MR &°¥0] :oH HJ =

A QA g6l B3t QAT E AwE, Tl
TAEERY dAES 259 FH W 500mE RS
T ey - ¢ GAE AR Ast AT w2

360m~1,400m=Z ThFet HAHe ME Yepim gl
RE & F Ak A gAY 3T € 9%

B4 g8 F4HT Qe 2902 E AAAY, TH
A, AZARE 2gAR 2%, A7F 5
wot,

AT ko) ARAE] Y-S Table 29 2o, o]
2 Y2 oes 2L AEL TEEith

AR, ZUE QA AP Ak wile] EAllske
A& AGA EA G, 78l tigk 137t gkt

A, 3ulg 94 439 AS IRy SR}
ol g3le] dAId RS WsEAde Higsl] ofHte &
Adg 7R

AR, AHEGAE B9 1EE H8l F2 ol8d A
2, 71EEAE F2 o83t glo] AAH ZHY A
522 Jheshd, 30 UiF B2E9 493 4 w5
g rgeke die ok vE Sitke S-S 7RI

£ d7oe A%9T 9 Ha71E09 S B¢
ZeFd GAIEY AXF BARJD AGEAT A U

PEENS 433 RSt 47 Aued. =4,

e )

3.1 UK M L XIEAE
£ Q79 329 sl AN Aderd, 429 9
BRIy BYRTHE TR A7 BASHS $AY 4



193]

)
Jo
21

ge.

-4 gL
506 IH=UE=IY A1 MET 20083
Table 2. Reference of Station Influence Area(SIA) selection
Variables Types of Note
Researcher Analytic Method Criteria of S1A Selection Spatial
(Year) Dependent Independent  \pyigiahation Note
DISE?)HSC elfrlogns)t ation Straight distance from station
Bai J. G(1982) | Descriptive statistics Lo o Walking distance, X -
Walking distance from station Administrative district area
(0.8Km)
Kim D. N.(1986) Field Survey Access time to station City Size Access time X Conmdepng
Travel time
Urban Planning Theoretical approach Radius 500m from station Straight distance (Radius) X -
Law (1990) PP g
. Region of passenger demand
Han B. L.(1991) | Theoretical approach . Passenger demand X -
generation
Son 1. Y(1993) | Descriptive statistics Method of grgph, descriptive Total.t.ravel‘ time, Wa]l.img _t1me, » Consxdegng
statistics use Waiting time, Boarding time Travel time
. . Within the influence of land use
Lim J. H.(1998) | Theoretical approach and city facilities Passenger demand X -
. School district, small life zone
MOCT (-) Theoretical approach (Population 2~30,000) - X -
Kim D. W.(2002) | Descriptive statistics Stau.on Ipﬂuence Area depend City size, Passenger demand X Comlde?mg
on City size, Passenger demand Trave} time
. CART/ANOVA Depending on the spatial . .
Kim. T. H.(2008) Trend analysis characteristics of each site Land price | Walking distance O
= - - . . . . . Comparison of
21y ~
Osaka® Descriptive statistics | Radius 360~720m from Station|  Straight distance (Radius) % historical character
= . . Within 90% of commuter . . .
iy -
Tokyo™ Descriptive statistics distance accumulation ratio Distance accumulation ratio X
Baltimore™ Theoretical approach Radius 600m from station - X -
Washington” !’ | Theoretical approach | Radius 1,400m from station - X -
#) | Theoretical approach Downtown : 530m i y Comparison of
Los Angeles PP Rural Area : 800m cities’ character
™ Theoretical a b walking distance 400m from i « SIA selection of
Calthrope coretical approac station TOD
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o, ZAEE 8- thE9] Table 33 #tt (Fig. 1), AE At A7te] SA4L st 25
Table 3. Variable collected
Index Factors Method
Land use Type Business, Commercial, Residential area Map Survey Field Survey
Accessibility Distance, Walking distance™ 2, Bending rate Map finding
Land price Officially announced land price—a;%) Literature Survey
F1: Adke, §92, #AdHF(2002), Ak EROAE A Age] Ak A7, IEAR A3 58, 2002 p1799) HAUTE
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Fig. 1. Results of CHAID according to regional characteristics

Az FEEHR Ao A5 {8l ttestE
FHslglon, FA4 Lﬂ F 95%IA  Fitol
199.772, pakel 0.000°% Aod %]0}7} W FeE v
ehgth. At AEe] A7 BAE g Aol dist &
A4 et e A ¢ & Sl

Table 4. Results of t-test

Significance
Index t-Value probability
Public notice land price 11.530 0.000
3.3 S22EY AAHEEY P

331 AEAY NALGEs

19901, 19954, 200051, 200535 FAA7} ARS
s os g9 dAEY At dudE FEEe
HsE ARSIt 49419 FAAZE 7 A7t QlEXE
FHAZEAN(ANCOVAYS HAISIG o W, 20075 &
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Table 5. Results of ANCOVA Analysis

Index F-Value ng;‘;f;ﬁ;e
Public notice land price 96.131 0.000
Public notice Group
land price 1 2
1990 609.25
1995 665.32
2000 752.26
2005 1183.2
#0079% 2 FAAZH: FHEOE AREHYoH Fage

1604.74.
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Fig. 2. Results of scatter diagram about Gangnam area, 1990
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Fig. 3. Results of scatter diagram about Gangnam area, 2005
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Table 6. Results of ANCOVA Analysis

Index F-Value Significance
probability
Public notice land price 2054 0.000
Public notice Group
land price 1 2 3
1990 114.1
1995 159.4
2000 167.5
2005 280.3
*2007d 58] FAAbE FHFOR AMREGoY Haghe
406.5%.
SRS WS A oE ¥n Wds] ERisl] 9

3f] AT F4(Scatter Diagram)yS A543}, 1990
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Fig. 4. Results of scatter plot analysis about Gangbuk area
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Table 7. Result of correlation analysis about Gangnam area

Index Public ngtice Distar}ce in {Walking [Flection
land price | straight |distance| degree
Public notice land price 1
Distance in straight(A) -0.752 1
Walking distance(B) -0.837 0.960 1
Flection degree(B/A) -0.338 -0.030 | 0.206 1

Fig. 58} Z¢] ERAZE HER 3l CHAIDEAYS 4
AlgE A, ERAYE A7F EAL 175m018}, 175~421m,
£21m %2 I IFOE rolRE AE ¢ $ Utk

SARIKR G m)

....................

! Node 0 :
i Mean 1414 197 5
|| Std.Dev. BN .S557 |
n 147 .
1

1% 1000 |
EPredicted 1414 157 E

TEH

Adj. P-value=0 000, F=224 930,
df1=2, df2=144

«=175 (175, 421] > 421

Node 1 Node 2 Node 3
Mean 2290.205 Mean 1224 305 Mean 782.727
Std. Dev. 427104 Std. Dev. 287477 Std.Dev.  316.373
n 44 n 59 n 44
% 299 % 401 % 299
Predicted  2290.295 Predicted 1224 305 Predicted 792727

3

Fig. 5. Results of CHAID analysis about Gangnam area
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Table 8. Results of ANOVA by walking distance about Gangnam
Area

Significance
probability

22493 .000

Index F-Value

Public notice land price

Public notice land Group
price (¥ 10,000/m?) 1 ) 3

0<X<175 2290.3
175<X<421
421<X

12243

792.73

342 AEAY

FEAGY Ay duEy 248, ZEAYY AR
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A7k 7V B JEE Rz e Ao® Jepit,

Table 9, Result of correlation analysis about Gangbuk area

Public notice |Distance in | Walking | Flection
Index . . .
land ptice | straight |distance| degree
Public notice land price 1
Distance in straight(A) 0471 1
Walking distance(B) .54 0.960 1
Flection degree(B/A) -0.311 -0.158 | G.076 1

wF Fig. 69 2°] TEAYE WEE o] CHAIDE
Me AAE 2z, ERAE A7} B2 108m o)},
108~230m, 230~470m, 470m %39 4] 2Fo= WF
olXE A& & 7 Utk EEAE Jd9 AolAFTE ¢
31 Oneway-AnovaS 533 Z7 CHAIDAW 7%

BNR KR

Node 8
Mean 4351975309
St Dev. 2754081.745
d 152
% 1808
Predicted 4351975.300
I =
e2xe
Adj. Pvalue=5.000, F=27.847, df1=3,
f2=158

J
| | ! |

<= g{la {109,1 230] (Zsurmx =410
Node Node 2 Node 3 Node 4
Hean 8515625.000 Hean 5019183673 Mean 3546740.744 itean 2251875.000

Std. Dev. 3896076.385
3 16

% 98
Predicted 8515625.000

Std. Dev. 2400481 244
n 43

% ki1 ¥
Predicted 5019183873

Std. Dev.  1887741.880
8 Eil

% 500
Predicted 3540740741

St Dev.  556390.151
n 16

% 88
Predicted 2251876000

Fig. 6. Results of CHAID analysis about Gangbuk area
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Table 10. Results of ANOVA by walking distance about Gangbuk

area
Index F-Value S;f;gf;ﬁﬁ;e
Public notice land price 27917 000
Public notice land Group
price (W 10,000/m?) 1 2 3 4
0<X<108 852
108<X<230 502
230<X<470 354
470<X 225
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Fig. 8. Results of regression analysis about Gangnam area

412 ZEAY

ZFEA9QY] ZASE Fig. 99 o) 23 tidhy, Md¥3
A2 ez A BT s SIASEEFS s
ot 2 An, ERAYX) 452m Al A7t 2135
Thl/m? 07 FE3lo] 452melu)(0<X<452m)el AAE
o] A Zoz YRt

T 1500
F y = -1.0527x + 695.13
] R =0.4169
N 1250 L] °
= e o y = 0.0037x% - 3.3431x + 968.66
o . R = 0.5631
1c00 -
75¢
500
® Py -
. ey © €% )
250 o £ . 2%
) ST R 2%y *
P
0 0 100 150 200 250 300 350 400 450 500

c2xal

Fig. 9. Result of regression analysis about Ganbuk area:
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Fig. 10. Results of regression analysis about Gangbuk area
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Table 11, Summary of SIA models

Coefficient
Index R?
a b .

-3.231 0.715

0<X<767 -
polynomial 0.004 -5.58 0.742
-0.725 0.006

X<175 -
polynomial -0.179 3172 0.674

Gangnam

-1.403 0222

CHAID 175 <X <421 -
polynomial 0.016 -11.1 0.290
-2.968 0.516

421 <X <767 -
polynomial 0,009 -12.30 0.540
-1.052 0417

0<X<452 -
polynomial 0.004 -3.343 0.563
-8.631 0.381

X <108 -
polynomial -0.077 1.253 0.465

Gangbuk

-1.829 0.161

CHAID 108 < X230 -
polynomial 0.120 -8.587 0.180
-0.310 0.067

230 <X <452 -
polynomial 0.0003 -0.084 0.067
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