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Investigating Impacts of Subway Line and Station Features on
Apartment Resale Prices

74=7] Kang Sujin™, 4944 Seo Wonseok "

Abstract

This study focuses on investigating line and station features affecting apartment resale prices associated with 14
subway lines in Seoul based on Box-Cox model. As a result, this study finds that some features related to subway
station, such as private capital station, express subway, and underground station, have significant impacts on apart-
ment resale prices. This study also finds that bundang line, line 9, and airport line have the most significant impacts
on the prices relative to line 1. The empirical results indicate that typically major business districts (YBD, CBD,
GBD) and gangnam area play an important role for the premium of apartment prices. This study finally gives
three implications. First, because the location feature fundamentally has great impact on neighborhood, a subway
line that passes a residential area should be considered its residential convenience and sustainable environments when
its new development and mainternance. Second, during the selection process of intermodal transfer center, it needs
to consider where the strategic key point and route should be selected. Lastly, when estimating the subway traffic

demand, adopting weight adjustment by route and region is necessary.

Keywords: Subway, Subway Line, Subway Station, Box-Cox Model, Apartment Price, Housing
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Table 1_ Variables and Descriptive Statistics

Variables Descriptive Statistics
Category Name Label Unit Min Max Mean | Std.Dev.
Dependent PRICE Apartment Resale Price 10,000won | 6,600 | 470,000 | 48,534 35,501
YEAR Apartment Age year 1 50 15.58 8.28
AREA Area Size m’ 17.09 491.26 108.26 38.92
Serucere ENT Entrance Type(1=Stair, 0=Other) dummy 0 1 0.72 0.45
ROOM Number of Room number 1 7 3.04 0.75
HHOLD Number of Household number 5 6,864 451.47 661.11
Complex | PARKING Number of Parking Lot number 0 9,766 485.67 774.95
HEAT Heating Type(1=Individual, 0=Other) dummy 0 1 0.76 0.43
SCHOOL Distance to Nearest Schools meter 29.92 | 1,074.42 | 290.46 144.61
UNIV Distance to Nearest University meter 70.58 | 6,309.24 | 2,150.58 | 1,215.64
Accessibiliy DIST Distance to Nearest Subway Station meter 2230 | 3,525.52 | 579.98 368.14
YBD Distance to YBD meter 240.47 |22,018.31(10,633.68 | 5424.7
CBD Distance to CBD meter 585.31 |17,712.88 | 9,644.88 | 3,348.89
GBD Distance to GBD meter 160.27 | 21,371.4 |10,749.54 | 5,133.91
OPER Private Investment(Private=1, Public=0) | dummy 0 1 0.09 0.28
] TRANS Transfer Station(Transfer=1, Other=0) dummy 0 1 0.20 0.40
Independent s:zfr: ouT Suburban Transit(Suburban=1, Other=0) | dummy 0 1 0.51 0.50
EXPRESS Express Station(Express=1, Other=0) dummy 0 1 0.15 0.36
GROUND |Ground Station(ground=1, underground=0)| dummy 0 1 0.23 0.42
LINE 1 Line 1(REFERENCE) dummy 0 1 0.09 -
LINE 2 Line 2 dummy 0 1 0.17 -
LINE 3 Line 3 dummy 0 1 0.11 -
LINE 4 Line 4 dummy 0 1 0.10 -
LINE 5 Line 5 dummy 0 1 0.16 -
LINE 6 Line 6 dummy 0 1 0.08 -
Line LINE 7 Line 7 dummy 0 1 0.10 -
Feature LINE 8 Line 8 dummy 0 1 0.03 -
LINE 9 Line 9 dummy 0 1 0.08 -
LINE_A Airport Express Line dummy 0 1 0.01 -
LINE_B Bundang Line dummy 0 1 0.03 -
LINE_S Shinbundang Line dummy 0 1 0.001 -
LINE K Gyeongui-Jungang Line dummy 0 1 0.03 -
LINE_G Gyeongchun Line dummy 0 1 0.02 -
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Table 2 _ Number of Subway Stations and
Suburban Transit

Line Nm of Suburb.an

Station Transit
LINE 1 36 O
LINE 2 51 X
LINE 3 33 ©)
LINE 4 26 O
LINE 5 51 X
LINE 6 38 X
LINE 7 39 @)
LINE 8 11 (©)
LINE 9 30 X
Airport Express Line 5 O
Bundang Line 21 O
Shinbundang Line 3 O
Gyeongui-Jungang Line 13 O
Gyeongchun Line 4 O
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Table 3 _Box—Cox Estimation Results

Category MLE Lambda | Root Mean Square Error adj-R’® F )
Station Model -88,222.2 -0.01 0.23701 0.8105 2,284.45 <.0001
Line Model -87,902.1 -0.01 0.22924 0.8228 1,716.36 <.0001
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Table 4 _Results of Statistical Analysis

Station Model Line Model
Variables
Coefficient  |Implicit Price|% Change| VIF | Coefficient |Implicit Price|% Change| VIF
Constant 10.1540333 - - - 10.0208854 - - -
YEAR -0.0036641* -170.90 -0.35%| 1.424 | -0.0037924%* -151.99 -0.31%| 1.423
AREA 0.0074680* 925.46 1.91%| 2913 | 0.0073925* 780.51 1.61%| 2.921
Seructure ENT 0.1106002* 6,013.64 12.39%| 1.222 | 0.1093188* 5112.28 10.53%| 1.221
ROOM 0.0757690% 4,881.98 10.06%| 2.774 |  0.0755035% 4183.64 8.62%| 2.773
HHOLD 0.0000745* 3.85 0.008% | 4.601 | 0.0000858* 3.84 0.008% | 4.693
Complex |PARKING | 0.0000168* 0.84 0.002%| 4.310 |  0.0000140%* 0.60 0.001%| 4.366
HEAT -0.2031214* -8,498.15 -17.51%| 1.454 | -0.1882180%* -6868.79 -14.15%| 1.494
SCHOOL | -0.0000441%:* -2.16 -0.004%| 1.048 | 0.0000011 0.047 0.0001%| 1.070
UNIV 0.0000436* 241 0.005%| 1.351 | 0.0000313* 1.45 0.003%| 1.561
Accessibiley DIST -0.0000954* -4.46 -0.009% | 1.083 | -0.0000835% -3.39 -0.007%| 1.134
YBD -0.0000001 -0.005 |-0.00001%| 1.845 | -0.0000039* -0.16 | -0.0003%| 2.126
CBD -0.0000074%* -0.34 -0.0007%| 2.111 | -0.0000029%* -0.12 | -0.0003%| 2.802
GBD -0.0000407* -1.24 -0.003%| 1.382 | -0.0000392%* -1.05 -0.002%| 1.651
OPER 0.0970166* 4,869.86 10.03%| 1.197 - - =
TRANS | -0.0044034 -218.78 -0.45%| 1.107 - - -
- ;:tfi OUT | 00173998* | 87395 1.80%| 1.420 - - -
EXPRESS | 0.0254878%* 1,273.03 2.62%| 1.351 - - -
GROUND | -0.0725554%* -3,541.50 -7.30%| 1.377 - - -
LINE 1 - - - - Reference
LINE 2 - - - - 0.0478947* 2070.36 4.27%| 2.617
LINE 3 - - - - 0.1821045%* 7971.74 16.43% | 2.389
LINE 4 - - - - 0.1580924* 6885.79 14.19%| 2.122
LINE 5 - - - - 0.1633788* 721091 14.86%| 2.472
LINE 6 - - - - 0.0902097* 3893.55 8.02%| 1.961
Line LINE 7 - - - - | 0.0873500% | 377893 7.79%| 2.027
Feature LINE 8 - - - - 0.1798250%* 7741.69 15.95%| 1.395
LINE 9 - - - - 0.2126404* 9276.45 19.11%| 1.804
LINE_A - - - - 0.2105937* 9032.22 18.61%| 1.119
LINE_B - - - - 0.3493731* 15138.46 31.19%| 1.587
LINE S - - - - 0.1280910 5486.10 11.30%| 1.026
LINE K - - - - 0.1092039* 4692.38 9.67%| 1.345
LINE G - - - - -0.0382300 -1635.99 -3.37%| 1.222

Note: Statistical significance at *<0.01, **<0.05.
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Figure 1_Relative Impact of Individual Subway Line on Apartment Prices
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Table 5_ Comparing Values of Subway Lines Passing by Major Business Districts

(unit: % change)

Passing by Line Marginal Values Mean Values
LINE_A 18.61
CBD Area LINE K 9.67 14.16
LINE 4 14.19
LINE 7 7.79
GBD Area LINE B 31.19 16.76
LINE S 11.30
LINE 2 4.27
CBD+GBD Area LINE 3 1643 13.27
LINE 9 19.11
CBD+YBD Area LINE 5 14.86 14.86
LINE 6 8.02
Other Area LINE 8 15.95 6.87
LINE G -3.37
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