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A Study on the Effect of Slope on Housing Prices
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Abstract

The location of an individual housing may be politically or socially affected, but mainly
determined by accessibility to other facilities. These facts prove that accessibility has been the
main subject in the previous studies on the housing prices determining factors so far. The
purposes of this study are to test the hypothesis that the limitation of accessibility is caused
by terrain in Seoul with many terrains and hills, and that these characteristics affect the price
of residential houses. The research method is double-log hedonic price model that consists of
five kinds of models and includes interaction terms between regional dummy variables and
the slope variable. Especially, HCSE is adapted for reliability of the result of analysis. The
empirical results of this study are as follows. First of all, the slope is a statistically significant
factor that affects housing prices. Second, the slope is a factor that lowers housing prices by
limitation of accessibility such as lowering walking convenience. Third, housing prices may rise
because of the advantages such as good amenities that occur as the slope increases. The
result of this study implies that the influence of the slope can vary depending on the
demands for housing and the lifestyle of the residents in Seoul.
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Table 1. Definition of Variables

Category Variable Unit Description of variable
DV LN Price In(10,000 won) Average sales price of same exclusive area in 2015
transformed by natural log
LN Area In(m?) Na.tural log of Square meters of floor space in the
unit
LN_HOUS In(number) Natural log of Total number of households in apt.
Apartment complex
Complex Number of parking lots / Total number of
Characterist P_LOT Number households in Apt. complex
-ics Popularity of Apt. complex by BSTI,
Brand D . .
ran ummy 1=Popularity(Top10), 0=Unpopularity(others)
Age Year Age of Apt. complex after completion
Age”2 Year (squared) | Age of Apt. complex squared after completion
LN_CBD In(m) Natural log of Distance to CBD
LN_GBD In(m) Natural log of Distance to YBD
LN_YBD In(m) Natural log of Distance to GBD
. Natural log of Distance to the nearest polyclinic
LN_H |
-nosp! n(m) designated by Ministry of Health and Welfare, 2015
LN_Mart In(m) Natural log of Distance to the Market; .emart, lotte
mart, home plus and Hanaro Club the biggest marts
N |1 f Di h
LN_Dept In(m) atura ‘og of Distance to t ? neargst department
store; Shinsegea, Lotte, Hyundai the biggest dept.
cv Location LN_Edu In(m) Nétural log Qf Distance to the nearest elementary,
Characterist middle and high schools
- N Il f Di h
ics LN_Road In(m) atural log o |sltar‘1c§ to the nearest road above
2 lanes; so-called ‘Lo" in Korean
LN_SUB In(m) Natgral log of Distance to the nearest subway
station
Natural log of Distance to the nearest
LN_Park |
-rer n(m) neighborhood park area over 10,000 square meters
Distance to the central line of the Han river; 0=
HAN_R Dummy beyond a 500m radius, 1 = within a 500m radius
Distance to the nearest factory, petroleum store and
Un_Fac Dummy storage facility of hazard goods; O=within a 200 m
radius, 1=beyond a 200 m radius
NECA Ref. Var. Reference Variable. = Northeast(NE) of Seoul
CCCA Dummy Center of Seoul(CC) =1, others=0
NWCA Dummy Northwest(NW) of Seoul =1, others=0
District SWCA Dummy Southwest(SW) of Seoul =1, others=0
Characterist SECA Dummy Southeast(SE) of Seoul =1, others=0
-ics Slope*CCCA Interaction Slope * Center of Seoul(CC)
Slope*NWCA Interaction Slope * Northwest(NW) of Seoul
Slope*SWCA Interaction Slope * Southwest(SW) of Seoul
Slope*SECA Interaction Slope * Southeast(SE) of Seoul
V| Geo features Slope % Percentage Slope(rise/run) bgtween the Apt. complex
and the nearest subway station
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ke NIZICHYAREY A4, 2014). Olof] WAl
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TRIZHO] FEHA mRl= gk FESEY
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o] JAomOI1FE, 2009), onl

Aol Aod xolde FHa| @
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2011; ZSER- L7, 2012; O1FIA, 2013). &
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BANE7} OFHEZ 0] HRl= YE

Qe AHE OFEE 20158 71E, ASAI A
SFEY TFE 800m OS] 1,6907H ORIFEHR|C]
568071 HYH NHOIIEY} FETULE 2 A
TO] FQWEQl FANESlope)Q] BXE= (E 2
oF Zo] BRO%) 201%011  BAKRI(+%)=
79.9%= LIERITE BANEY] B9 0%~1847%%
LIERATE BERIEE LF0] 2 OE 7H49] F
T2 BR(0%7} RIFRCE ZAK|(+%)2] oft

EHLH 22 218 & 4 Urk T BAKE wEs)

A ekt ol Tiet olg7h AR ¥
AR oglo]  EEme Ze
(amenity) 5742 Q1510] Fe7hzol (0] Bk
g W A9t A A0 F2EL 5 B4
T} FEIHO) WA R(-)0] SRE R L}
ERIR 288 &58 4 Uk

H 2 ZME Y OIHESY wEls

Table 2. Slope & Apt. price Percentiles

3 JesAHE

Table 3. Descriptive Statistics

Var. Min. Max. Mean Std.Dev.
Price 10000 | 396000 | 5091041 | 26894.53
Area 13.51 244.66 85.69 23.63
HOUS 9.00 6864 560.12 751.78
P_LOT 0.00 372 1.14 033
Brand 0.00 1.00 0.32 047
Age 0.00 39.00 14.49 7.68
CBD 1198.63 | 17197.39 | 9521.73 | 3520.82
YBD 467.62 | 21967.72 | 10442.94 | 546091
GBD 341.07 | 2208863 | 10905.88 | 815.67
Hospi 280.94 | 10213.89 | 2970.96 | 1953.94
Mart 7150 | 4907.86 | 1276.00 | 815.67
Depart | 167.19 | 9552.16 | 240552 | 1548.03
Edu 16.98 770.13 245.47 135.72
Road 17.97 138498 | 21342 175.72
SUB 26.74 79939 | 42972 185.48
Park 29.58 | 2431.26 | 627.21 360.77
HAN_R 0.00 1.00 0.08 0.26
Un_Fac 0.00 1.00 0.98 0.14
CCCA 0.00 1.00 0.03 0.18
NWCA 0.00 1.00 0.12 0.32
SWCA 0.00 1.00 0.30 0.46
SECA 0.00 1.00 0.26 044
Slope*
CCCA 0.00 16.60 0.08 0.78
Slope*
NWCA 0.00 17.14 0.31 1.25
Slope*
SWCA 0.00 10.19 0.39 117
Slope*
SECA 0.00 9.39 0.33 0.95
Slope 0.00 18.47 1.66 2.30

(F 39 W40 20158 OlIE AlA7H=
1399 6Tt Yojn, e

2R 19 URE 5
50 gui10Bt 10

==

Aol Aol K|JAQl

B R

gus ot

Z LERITE OlE 7149 =
AOJOA T BrdEEAEE A
F 4 1351nd5E 24466ni7HKE L}

Percentile | Slope(%) Mean Std. Dev.
10 0.000
” 0.000 53536.85 | 25308.48
30 0.296 48955.76 | 34117.06
40 0.554 51036.85 | 31504.78
50 0.797 46862.87 | 23751.25
60 1214 52914.62 | 30255.44
70 1.800 47162.15 | 21895.51
80 2.699 49100.69 | 23040.86
920 4518 55070.93 | 28086.23
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BAEZE FE7HA| D)X= o 2Het A ME2X|Y OfntE THXE FHe=

2 24km, UEMEE  127km, WSAES
0.25km, HEY 063kmE LIERIT} K57}
o Aejet =EQLO| Al= 22t 26.74~799.39m,
17.97~1,384.98m= LIERITCE

2. AN

2 ATollA AEE =gt FEvko] tist
Pearson's &JEHEAES AAGIICE ARHEAE F
E7HAT i Sl AOI9] Thedh AR
£ e 280] oLt Titst M40 ueg
e IHT ¢ gloy 598 WY dRoe
Lo weh AT MskE = Qe E2A
Ag A5l Folof SHHTIQIA- =AM, 2005; O
S|¥-=5F, 2015).

E DA 8 5 UAXR0] RS M7t K9
njst ATRHAIE 7IRAL Q= ZO2 eI T

U ZAHE(Slope)9] B 2 ¢510] 7Hdik= Tl
2 FH9 AHIAR UERtEE ols ot
2ol siAd 4= Ak

A, T2 H49] nigaolth HeTETol &
gt IR0l o5 91(2016)9)]
(Slope)9] AAIS gk (9l ATIAZ LiE}
AT SlF1RA] Ait oS

A 2(0)9] F8s HXlE ZACE LIERITE
SIAITF Duncan(2011)9] ¢ItoflAl= HAKES] 2
Al SO AR J8a BAaZ8a &
gt FEPZRAO] eHH9l HEke nixle AR U
EFITE O]9 Zo] AtAl=0] 57} Hstksh= O
e AUELTIORE THE W4t nXE g1t
7R SR 4= gI7] TiEolTh

SR, B0 W9z WAE 5 ok Kok o

)2~

o]}

ri

nQt AANEO ASAEZSKInteraction  terms)©)
ATIIE AR 1 ®57) tEA UEK=

-
Ag & & Ak 5 KW BAEY] YFRio]

oA Uete 88 4
422 UL 4 ULk ORI Ko
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= BAES ggE FEo|
2 d70MEs AYe 71 dYeR Lo 24
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H 4 OMIIEZ|HT} ARHEs

Table 4. Correlation analysis of APT Price

. Correlation
Category Variables Coef
Apart LN_Area .585**
-ment LN_HOUS 301**
Complex P_LOT .350%*
Charact Brand 334>+
-eristics Age -.120%*
LN_CBD -.182**
LN_GBD -.6571**
LN_YBD -.093**
LN_Hospi -.352**
Location LN_Dept ~261+
Charact LN_Mart .081**
eristics LN_Edu 0.001
LN_Road -.097**
LN_SUB -.087**
LN_Park -.291%*
HAN_R 125
Un_Fac .052**
CCCA .084**
NWCA -.040%*
- SWCA -201%*
District
Charact SECA A84**
eristics Slope*CCCA .035%*
Slope*NWCA -.044**
Slope*SWCA -.070**
Slope*SECA .330**
Geo Slope .027*
features

*p<0.05, **p<0.01

Journal of Korea Planning Association Vol53 No.7 2018) | 163



Hot

(Age?), A&EES(Slopexbt] H)O] *xeHE I
oM AREE HEA LS Ho]
o4t Adol & 4 UrKGujarati and
2009).% WA AlFEtut
EAWMID)t zget Had(WM ez
AEg AABIENE 1 3
By HF SR
Z}50] Ofiibkdel Exf
met HC3E A &alo] 2g9l
C}.

2R

Porter,
AAgH
Lho]
(#E 59 WMI-I
A7V (null  hypothesis)
=

yeRgae

4

o2 N

H 5 White's 0|24t 27 21t
Table 5. Result of White's heteroskedasticity

test

WM I WM TT
x?2 1867.01(174) 1937.41(252)
p> x 2 .000 .000
4. FHYAT

& 6)0IM & & A0l Hul(dummy)&l2le H
ot TRVt A8E diEs Hes AQlst

HE Wl RAZRTIE FolUrt THHO| ZAE
(Slope)H=0] A RAZTE AMESIA] Ze 0]
= 2 ATlA AREE BAE(Slope: %)=
S(percentage; %)) NEOZ 7E} B9}
EdoR Mgt SAloll, ZARE7E B(zero)
23le0] RAAZTIE AMES 4= gI7] miiZolTh
TAEYEES ZATE AE Aol niRle gt
7 QIet Bme(1-1, 1-2, 1-3)a} R

CFSh AEAIAIAES] 5T HYle tin|=
ek&5t ModellI-1 TI2]al 5t #YH=E THEA
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Model T -1-20A=  JIESAAIC] Azl He
(LN_CBD, LN_YBD, LN_GBD)?} 501 #E9 tinj
Wt Zhof) AESH TEgAgdos olst ZAIE
O] S UEBARRY] ALl He & A<
O] TRsdAgE olet
VIFEL AP E By AA8oz me &
$ZEMin. 1.02~ Max. 2.72)9F UERITE 2
PEdHE $EE R -1 = 545, 1-2 = 832
[-3 = 850, -1 = 805, -2 = 812& O}
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Table 6. Result of OLS (Double log)

Model I-1 1-2 1-3 -1 -2
. HC3 HC3 HC3 HC3 HC3
Variables Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef Std.Err. Coef Std.Err.
LN_Area .765** 017 T41%* .010 745%* 010 748** 011 .750** 011
LN_HOUS | .072** .004 .086** .003 .089** .002 .083** .003 .086** .003
P_LOT 248** 019 074** .010 .064** 010 112%* 012 .109** 012
Brand .159** .009 .063** .006 .060** .005 .070%* .006 .069** .006
Age -.044** .002 -.038** .001 -.037** .001 -.039** .001 -.040** .001
Age? .002** .000 .001** .000 .001** .000 .001** .000 .001** .000
LN_CBD 067** .007 .060** .007
LN_GBD -.368** .005 -.355%* .006
LN_YBD -.087** .004 -.083** .004
LN_Hospi .023** .005 - 122%* .004 - 123** .004
LN_Dept -.010* .004 -.040** .005 -.041** .005
LN_Mart 017%* .004 .034** .004 .034** .004
LN_Edu -.028** .004 -.032** .004 -.035** .004
LN_Road -.013** .003 -018** .003 -013** .003
LN_SUB -.052** .004 -.045** .005 -.047** .005
LN_Park -.043** 004 -.064** 004 -.059** 004
HAN_R 107** .008 157%* 011 151%* 010
Un_Fac .092%* 012 067** .015 .070** 016
CCCA 272%* 016 347** 019
NWCA .099** .008 127** 010
SWCA .034** .006 037** .007
SECA .383** .008 .337** 010
Slope* .
CCCA -.027 .004
Slope* .
NWCA -.009 .003
Slope*
SWCA -.001 .003
Slope* "
SECA .040 .004
Slope -.007** .002 -.014** .001 -.015** .001 -.003* .001 -.004* .002
Intercept | 6.926** 079 10728 074 11,100 .085 8.875** 075 8.837** 075
Obs. 5680 5680 5680 5680 5680
Adj. R2 .545 832 .850 .805 812
* 1 p<0.05 ** : p<0.01
11~17%)C% EKITHARS-OIFRF, 2005; 8  ZOZ UENITE FAIEQ BAES] da=le tf

mw Mo

o]

7] HiQk ZO] LIEITE

fu

s

A-QEZE 2010, Z3IA-®YEZ, 2013). ol9t
© HLEQ BA Al 7|EQ] MEKToA]

A9 FQE0l BAKE(Slope)= A EE

of AxXA ohfEZHAN F(-)9 geke HRle

2 BE ggo) 2081 7K @ ), BN 1%
4% @ O Ui FEpidol Ae EA el
Model T -10flA] =0.7%, Model [ -2= -14% 1
2|3l Model 1 -39 AR0l= -15%C% MZ&
Wt SAE 0 ggEe o Zokls Aos
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BAEZE FE7HA| D)X= o 2Het A ME2X|Y OfntE THXE FHe=

A AAFEE TRt Z2o] QoFE 4 Utk 18t St Ul ASISoAl= FA] 0]Q9] Z[EHA]
A, BARE(Slope)i= ORIEZFAAFQRIOR = = BEEih 7IRo] R(-)9 dgkg nixls Qe
7o) geke nizlths g QIsItt ol 2 FUiEal QJUHAMIS, 1998 AIEE-ol83,
FQUEAIETC] FHH9] ZIRlE Agl(distance)  2001a;  AZA-01E5, 2001b;  QFIR-0]85,
og 4w ZErh= 218 ouishy, Fejak  2002). HHH, 2 A FH2go Ashle 256t
FQAK Alolo] BANER QI5t] BAEE A 1l BANEZE FEPZHEO F(-)9 ggh FH(+)9

N

Aietdat g7 EeEom Argsio] FEHbe]l  geks nIE o Athe A ASsIInt

ggio] Eeldtks Zig & &+ Utk SiAEt X1 &, 2 A7 AT FEHE0] niRle g
/RS FEZIAEE Q0 Tt Aok & HHA(one-sided)O] ORd A (two-sided)
BAIEE &80 (9t dRe Agoltt. ool Wt AfeR HId + e 7IERF UxRE AMSA
oA 2 Ao dike mHady dEet =R The FolM & TE 9ot )le 2ol

HEE RARCZA 11 9915 Zh=Ch 2 d7e FEVHEHEEQt dch AFo)A]
S, BAIES] g Arieh ek kAlE ¢ dEHoR AREHolR Adol me H2d id
ole =28 &2 TAl QoAE TEA LEE = S HolL Xigo] mE A7t FE71Eo] nix|
ACHs oIt 2 AFE Sdll Ae Uolke Al & gae ASAtke FojAl S8 AREE Al
HER g™l A7t tEA UEhke Ze & SoiRith SRR &71E AR S5kl T
QISIltt. ot AAtee SHdE@H 4990l d 53t &2 Aol EXfeitt

(el geke nixle ZI0Z e, otd & & A7) SAEe BAEE oAt RoE
B AYoME B9 ggs nxls ZIe% U dE 9 BSoR S WdsH siRAEE 1l
EFATE olfet @el2 thaat 2o 52 + 9l gkl Set & J2ial S sieh AR |aE
Ch XY ot} FeusAldye] f2dutt @8] dldskA] ot Hoz Qo ¢ QUth & A
d AL soRol wet Sk & Qe &Y A8slYiEMeE A8 U8 dxuriEds
7IRQE 22 I @menity)o]l Tiet Az Qlst &8st sleH7HEde eadol: =6t
of FE7HA0] 7K & ACM(Duncan, 2011), 11 EAJEHo| et HE: 7 EXfeitt 53
ool tiEusAlde] H2do] O E98 Al FEAIE2 YRI9 rgdoz Qs A At

=

Slold ZANT K(-)0) gake niE 4T 9

g2 oug % FEbAn mEE Aouel  of met SelASEE SPsoR wskit ol

SPWE KoM 83 FQolE4te]  HrurARgoR tiet Sid SHt Fe)
VS

Rfolo] wetA BAEZE 2he ot thEA dliA Fol ARl mE SEIE dtde BAslole B
g+ Ass AR o 2Hor: FVIEnEINE-HSE, 1997

MAMOR, 7IE SAKIIRE et AAdGtet  FEA-w3E, 2004). Wt Fos B 59
9 RloIFoItt G0l EXIQH FEQI XOIR SIS YIHoRE It St AR S3E 1S
ol AEAQl Hiule OFZAE, o Bs dFHEES Sdl FESIRAITEE ATt BIAl
A EEvIoIMel EUEETE GIdslol YAY = 0] TEA LELle |Hs A A &
| Bddle & ALk V1Y SAKZIRIRS WEoF @ ZIoJTh

X
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1. fe/Laet "eto] Tt UEDH MO HRE
FAXZ J4go| 7t FEXIEHE 40~200m)7t
HMAH XIHo| 5069%= AtX|stn RUom, MA XY
3 JH0| 7Hs%t HALE 10°~30°At0|9] AAX|E
62.98%E O|F1 YoM, ME9| E20|x =2 A
Xt e REX|E= MSHHM 605mE UOF 160km
£ HNelst LIMX| HE 445m0 2N 2Z&0f
S(MSEEA| 2008).

. WSUAE EFHAL W of2lo], AL Oz|a1 Fof
Qlut HIBRHOE XIREL 0|50 A2 =
MASES ZeiH 20154 'WSfAL O|ZHO|
AEf ZAFO| 2™ 2014E 2 7|F 12,985611H
(YE2-H3XE, 2011).

. BAX[OML] HEM SiAE
2 DJMHX % AF LS
Ab(Slope)0i| [H2 Xete i

xtzro

o
AL
b o

Ol
1o

37t
oo, 3
HIX et A

Pt do
i
ot
;O
|0

0z
|0
tu
ra

7 0|32 ofg{g 2|1 =HAXto| crefot ATt
Hotz| D, ASE dodz Qo Xt St

ngd 72 0jloE
T 2|, 2009; XY HE, 2
2011).

4, &7 2iojet stolg|y, 2=Xt0| 1k, F=X}0| 2
Xto| 4L sl 30~70m AtO|Of IX[SIH &7[ 3
74 OME GHX|= 201240 LT FEEIIZHS
AkSlope)7t ACHECZE &2 OIME CiX|et 2
OILtE ETtX|Qte| 7HA2 19 & Xio|H. 7|Atel ¢
HAOAM =2 QAKX B2Ho| BEFOE LIEtH
(ZAFRY, 2015.09.14.).

5. B34 "I MR0|MTSSFERC| JA
HF HNECHEEER019 AE)ON X|HSH=
20, A=Q0 ¥ JHEeol F HIY,

Y, dHA.WEE 201 R, i,

a2 maet @X % T

MAlSL AX|ZE HALEZ

AZ O] UK AS.

. Cevero and Duncan(2003)2 ZAL=7} CHE X0

Mo OjX|& Feaof st o 2™E A 7|sto], X|

Ao w2t ZAtEe| deko| CtEX LiErd 4= U

Ctn FHg 5+ A,

82z, 2000, 2
9 28 HaXg,

30
Ojo

o
o

. San Diego Trolley?| 3t% Eat =& Q= 10Tt
H M = E 80km, 5370 Y(station)2Z .
MZ22 Suste XSRS 1470 Mat & 36174
A9, M2Alel 97 Mol ¥ FHa 5 Q¥
7,234230(MES4, 20158 7|E).
BEXSAXZIE S8 HHXZHPEE I3 HIE
B YOME HEZRIHESl FFPAZ A8
AS. HEXPHEEE flot HiERs OEHEY
BEMEE AMESIH 221 AN X7kt
FEZDL g Kolof M2 JHHSY Hig2
Adtst=n M Fetot U0 Chet Chot
AR7b MAIE|D UK HHO| ZE-dnt QIH9
Mzt HEMEZ nefsto] AXIK|E O] ZHd7|YE

1Too=

8.

A
L=
=
=

168 | "=EAZ, 533 1= (2018)

HE8stn JYS(EIG-2= 7], 1994, XO|S, 2006).
. E(log)Hetof| ME M| 2o JHY0| CHst
Y et Aot = U TREAZD ot
SIEMZEP-P), AMEE SAEOY 52 HE
of ot AEJF Zashdd g erEa, 2010).
210, YAFH(1998)2 1998 ZHA| 557HQ| FL{-2| F=EH
£47140|E2 0|8% =22 =4 Ay, OEs
MM (multicollinearity)dt  O|24H(hetoroscedasticity)
=HE CHEX| ASS X&E o|2itd ZX7 &
‘A5t

[Eoy=N—]
F¥A= Hzaxez & o, 2 A7t

ZAfeh Hio| M2 =Y7tARY A0M BHE
89 BHE 257 ORH ORME ENE

2B CHROIX| L RUS.

F11. HCSE= White(1980)0f 2J8 AIZEBRISHAHS O A
2HMeM Ol Ol HCoZ  FAEtE.
HCCM(heteroscedasticity ~ consistent  covariance
matrix), Eicker-Huber-White standard errors &=
White standard errors@ 2= L2 US.

F12. O|24te] HHo= H2| &&= whiteddd 0]
Qo ol a2t MmDE 28oh Hrif
Breusch-Pargan-Godfery, BPark, Glejser, Spearman

=AY, Goldfeld-QuandtZdY & E&7ts.
2 oqoiM ZHE2E White ZE2 CHsH X2k

O|ESHA| YU A AIH Jts.
F13. HCSEE =8 =d R 230 W2t HCo, HCT,
HC2, HC3, HC4 LH+O{T, = A0 HC3E HE
St Olfe MEAFOM 1 24dE AFES,
Mackinnon and White(1985)3} Davidson and
Mackinnon(1993)2] ¢17= HCO CHAl HC22F HC3
7t of EpNol2te ZYE Long and Erivin(2000)
2 YUMHS|2HEI | JFK| HCSEFEHEAIZ
H W 2MSS =0, HC37F 74 FHoft o|24kd o
ZA5E HOFAOM, Crivari-Neto et al.(2005)2]
AlZ80|d ZIOME HC32| ARO[ HEHE.
F14. MoEEE2 X * X, 0 ol CHES
L 4ol ZMTE wdg Ot =29
4% COE B0 Howsio|
S, 1994). Ct COj#H=Y FL0|=

SUEE HF7| Qo Ao HRUSAE

St=E JHZE|(Aiken et al, 1991; Jaccard and
Turrisi, 2003). & A= M=AERO| XOf #4HY

HX|=(VIF) 27252 CHEEaMY et
510 WA AELISHA| AUS.

15, MZ2A|LHQ| OmtE EHX|E 421474 O|H,
1,524,297 Mt (M2AISH, 2015 7|F).
F16. ZAIAZ RO X|FAMAZKEAN HASH= F

M@l "= 500mO|H CHEst FLf-Q 2HHY
g M HROM= 400m, 500m, 600m, 800m,
1km, 14km & Ctpt Hooz MNYE Xt F
Ho| =2 Z2IAIGA[ME0| 2X|sto] X|stE 0|82
o P24t BEE2 't FI0| OfE uSsH
of H|3l HEHH OS2 =2 67.59%= XHX|EhAS
Q|, 2002). E3H 2MZ 2|(2011)= 800mE HE <

=7t |tk

A



HAMETL FY7FHO| OjXE g0 B

A MEX|Y OHLE THX|E M=

102 AHzZletn & 2 97 2o gy gl
otE X9l [2E Zotstn, eHsX|gg =g
800mE E¥HIo= MY

F17. OIIIE 7}znp st M3I0A ALETH QY
O OX| U SYEY HYO|HItES S45Hs M
51U S (Bea, et al, 2003; H=9H, 2006 2.0l
I, 2010; 2M-AHE 2010, ZN™I, 2014, &
2NN, 2015).

F18. MO8t HE = naver2S5AE 7|Z202 &

19, AX|T2[HY FAtz B FEo MEH AKX
e Al D AEE XEME S X 2[R~
M gt SXXYEE AFEE A0 =% (1:5,000)
It AXZZ|(10m*10m)Z2 FYE. 2 e AEY
2 s MEE Eo mE.

F20. BAME%)E Hoigiez gzt o|lge 71880
FRUSA|HEO| H(altitude)7t SHHOMIE EHX|Q|
J|EFEL H2 E2 FARE 29 o] E&
O, =HZXO| OHItE(FENM FQuEX[FES| O
22 50|52 & ol0] BAZE Hoiglcz M
YAs. dUst AAE FHE sl Sat ¥l F
ALZ2 LR Z=HFolofstX|Tt ol & o719 &
HHRAE HojH.

21, MEA ZAAEEY M21E AM1Eel Y
S5 U ZAE MEEY B FBAD YA
&1 Ol 2ot P X" HAIZE FHO| 7+
s ETO| UX|T, SAIO M2 22 AL
oz 24ct 420 M2 ZALZE LEtstel of
20| Ydst= RO T,

22, '2015MSFSOTFEAF At A2 1092 22
D& X[sHEY FHof| 2.

23, 2016 A2 AH0] AP MR EZAL Of MEH, F
AR M Al ZdEArstel 19 ‘BRAE oA
(60.3%)'0] 1 C}2Lo2 'WENH(37.5% ws0|
2/gt &2, A& 7k B2z LIE,

24, MEA 1€ uStd SHHE"0| 23 2014
H 7|1F RS- EEo R2HES 39%0|0, 19964
(294%) O|F =St ZIIFNE EQY Z2E 7|8
ot mE4CHO| 199614~2014H EEELS S8%
24.6%~22.8%, EA 30.1%~22.8%, EHA|
10.4%~6.8%2 LIEtL} Z2E 0|2%t mE4Lto| M
SEE A4S AT, F, MBAIUHOAM X[sHEEL
Z840| Xt =iz UAS.

F25. 30 DEFAMES UTFO|EE(2005)2 olHt
2 &nstol YT WHSO nEUZE 7|HStY
CBDOjM= BE, GBDOM= D&1E, YBD= 09
59 SHAS 7IECE RS,

326, WHYOHE =2 HFA0| 2 ARI|FEOZ [
E2@BAIZ 0|4, EERAIZO|M 7XIZMK|), Z(E'E
O &2 =22 B5E, 2 979 =Z2&= '2(H)
Ol&'Xt2 Oo|thez 7|E4H.

Z=27. BSTI(BrandStock Top Index)= 2006 58 19¥
BMES{(M10-0583657=)S ESot EMETHK| H
Zt2 = http://www.brandstock.co.kr/
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Z=28. AT 22010)0f 2|StH Z=Setm st Fek
0| 053t SO 2 AOE LIEtH. K|
o 2 g7e MEA TNE ez FEItAH
HoAE0| 0Kl Id¥2 FHsIE2 X|AHIHE
Mo Ede2 LiEiLH= st E HiXSH| ¢
of XFILE usHeE MER £l E51= A
FX|et Atglo] X|7tsstH, 2510 e 5 A
AMEO| Chst HAQl Aot FnSstu dE2
Ut XAHFT|ZE MTH2 20001 ZEHEE ARFEL

29 AITTHYRS HASEX|EH H3E40| 9A,
T T M= 437, M2 1470 X", 7122 3
SO XS 2 XPEFA JHs w XY
20154 1812~ 20174 128 31¢.

ZF=30. ArcGISe|  H{IH E(buffering) 822

A S =
248 = 7=

HHZ500m2

F31. 2SR J|ER2 TEASE-SR FHE MR
71 SO B RHEL0 oA ZASHE FHEE A

=TT orRgE T=o.
SX|AZ(of et O F27b Jehe| X2 E|A
o IS 9Ojz
F32. M|7|0fEX|QF 22 CH2 REiA|Eel Fako
e HEFYEES HIRS 9E 5= kmItX| gE2
| = QOLKROITI 2|, 2007), ME AlLHS| A4
SiA|del AEHE FLESH| RIS 1 He
200m7|=C2 HOods2  FHSIYS.
2 4-3 O|RE SHIAIMMK|Q F2UIETt
on, je 2T Z0| IF¥HS OjXICt

=] = =H = ol XX& oo
g7|zo2 228 223 3 Zezae
1
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B &2 NS o 2 o
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Pogh Z4-Ef(199), /5% 22010 Hz9|

XE gl A20| 200m7HK| EAMst= H 7
SIAEZEE WisteE s 3 &S
o= moisio] My

33, 50 HY2 =AAUEETR, T 849, 522
BEUEF d87 1, 3T, 95+ EET
BT Y, MEAEEEE MOUE7 0E
MYH@HT, gz, S5, ey, 127, 2
T, ZMT), SEHZEET MEF, 07, 45
THeE E[0US.
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FAFE

o

=

T34, BAE7F FETHA OX= Feof et A=
FUoIM MR Mt HFHQ HluE HEX|T
EATRLELL FAES| YUUAE W= 0|57

2/(2016)E E1TIYS.

F35. MEgut ukEgol A¥ado| ZgE Z2% 0
24 52 HIQK Es F 7HX| 2RO &5t 2
ol & &= QS B, 2E Y MSEnt nXtEEol
SICHH  white A™EE =3t Ol24tEdE0l &
(Gujarati and Porter, 2009).

Z36, B0 EAXOoR J1E Holel nES
e Mot HTMEEH(forward), FXHAHHY
(backward), THAMYHY H(stepwise)E ZF 0I5}
of HE MEGFS(Model I-3 7|F). 2420
M OE REEC OEZI7F ZEENTHYD
= B It A LEE.

TN
X
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Model adj. R* F sig.
Classic 745 869.017 .000
Semi-log .818 1342.082 .000
Inv.semi-log 757 985.829 .000
Double-log .851 1703.822 .000

F37. 50 E9 COjget D8F MRS AHz| Zte|
CHSaMMe (855~505)E LIEF. VIF 10 O|stY

— O—

I Cks3M4 EM7h gictn THERsHR| g st

7|Z(VIF 50|shat Z&le=7to] AmaA| 7} 0504

g M otEesd8e oiE & U 5o AY GO

Hot IEF MR HE|E FHEAMS MAT

=, X|9Eoje] Al giat KoleEo| Bisiy A

Cjgion ofg Bl=g Zto| AEtEA Znb x|of

0692 CIEa3Mg0| X[&Xo= oMEo] IEFA

Xlete| M B=E MAHSRAS. B, VIF 107|&E2

2 F B3 AMo|of OHE3MY EX7F eictn 7t

ngFAX|etel Y HE FYst

F0= ZAIES| FekHe folost =M -

1.0%2 BAEE 2(-)9 g2 0|HS.

F38. H= 2Kt B AMESH Agere 1A E9
g sh0|o2 3| Mol CiEsadd 7Hdo
Z|X| QS(Gujarati and Poter, 2009).

339, WintHo| A& TMIESE, OIEQ| B2 HOf
A2 JHH0| 45sts S 2SI =BT,
2013).

F40. H2M.A-HZT010)2 M2 HHEoZE=
Qut ZHEFE 7HH0| SRS SIRoH, Al
M.OtEfM (20102 == HOIA HRlnt 2HSHH JHA
0| A58, E3h 1,000M|CH CHHEOIIIE CHX|Q|
JHAZAERS olqtst &Y ePY2(2010)0 M2
M ZetHAe M2d2 ROISHA| UH LIEH.

e e,

bl
<16k

Z=SHH
S HOo

=H O = = Tr—i
F41. CBDRE HZE2 MS0| CHEAIZ B =4

HMIHECH 2=A(GBD, YBD)2| 20| O &2

six|a ASES Qo
F42. Ol 57 AEo| XIEMH0| SHIZTHA OfEt
ZRHSES A= 40| dslsle A SYst
2o metE = U
F43. 254 APEGIMME EXSGTAL XIME T
Chotol EX|Q] WXiEl JHXIE HItste &80| &
st BEA AY MBI E2 = T XA
£ 7|FECE NX|, BX|, §AHAL SEAL, 2X|2 L}
0 "Woteh E9|, ‘AMX|, BX|, IX|= 2 ST0A
O ZAtE JHE1t FAFE.
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