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Differential Effects of the Slope According to Housing Submarkets
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Abstract

This is a follow-up study that attempts an in-depth examination of the two-sided characteristics of the slope in each
housing sub-market in Seoul. Therefore, to understand the changes in the influences of the slope in urban housing
sub-markets based on apartment price range by regions and to discover previously unobserved implications, quantile
regression (QR) that can help analyze the characteristics of conditional quantiles was adopted. To ensure the validity of
QR analysis and to test the differences in the influences of the slope depending on housing prices, heteroscedasticity,
normality, and outlier tests were performed on the data. In addition, slope equality, symmetric quantiles, and Wald tests
were performed on the estimated results; it was observed that each quantile coefficient of the slope was not the same but
asymmetrical. To understand the impacts of the slope by quantiles and regions, QR was performed by dividing the data
into Model, which covers the entire region of Seoul, and Model , which consists of five areas. From the estimations, it was
confirmed that the effects of the slope were statistically significant and occurred heterogeneously according to housing
prices and regions. Thereafter, the implications of the slope on the social classes and settlement environments of the
different regions were presented based on the results, along with the limitations of this study.
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£ % 3%RE A "ok, AL shejets AAHA 605km’ 5 Y
oFH3] 160km’ S A28 U 2] 445km’7t BF FEA| 2 o] 2
oA ATHAI AL, 2008; FEILFHE, 2016). o3 FH<]
g EAE 1ste] AL dAoRE AL FE71E e b
A= 9F A8 A= o] &2018)0] 2tk o] el Alof
29 FAEE FH7 R HFH o H(-)9] JFE n|XA|
9k, Aol whetA s 2(-)S] G} B (+)2] FFe] BaEo U
epstet, o]2fgt A ] FAA (two-sided)- AT 7|FEo2
TEE FESHRAIR Y] B4l mEba A= Fakel 27]9)
ko] thekstAl vErd = S it 53] 2132 54
o] ¥igs A= A9 o] o]AAE = BEAo| glenz
A=l YR A FEBRAI ] weky o2 279k
Foz Yed 7ol FFSHAISEEA, 2008; °|EF,
2018). ThA] £ Aol Age] tia} £ 9] A7 7}
HE T 0 g FE FEBEAI 28 & 1 FAE
7} Fe7HA ) ulz= Gafo] Wate] Asl it oleh Z2
AT WA E R T} 22 AFEES AXE 4 9l

Qi AL FE7bE Szel tebd AEHY G WX
£

Qi A=Y FFE FHLE 47l ety AR o]
2o Uehhr)?

A7 AFAES d4sl] sl 2 EY 532 ot g
o] 4% = AUtk A, FA=S} AT AYAFE A=
BAEZE 2= oulE AERid, B4, AFEAE HEiM 7
7H 4849 oAy EAo Aet B3 HEA (Quan-
tile Regression Analysis)& AEFO2H, 7HAof whE FEi3}
FAEE P2 02 Ushbs AR 93RS Admact A
A, 71E Atolx] TEER R M2E AXRE d2i vf
Aeto 2 HAE F3ol| At 7|E AFE sl F HA A=
2k FollA & d72] 2JoJE 3 4 9irt,

I, O|2 H MHy 1F
1. FEi0| FA M7} oY

EAIE =AY HARE FAT S AQ A Ao B
71220 FA4 AdolA viEREth, EAl: F7Hspace) 2 &,
FE A (place) = T 4= Ytk 947104 Baes E=ANE
o Aol ezl Xor ded] BT A - Ak 37t
o] opd E3tA o= s AlH1e] £3H4] 71x|<} Rt 440l
a4 (placeness) 2 & A3} Hoj == Rojahz o]
A FE19) 224 S 4= AUH(Carter et al., 1993; °]4E

158 "2EAE, M6 M7E (2021)

2714, 1997).

oet, AR Z7NRINA] F-88F @491 2 AUREAQl Aslot
= OEA 254, 144, dRlafA, o s 22 1/E
EAoR Tt 553 o]AAAE Z=THAAAtE, 2016).
FE o] o]ANE BT A TR A - AL5]H EAo] EH o= 28
dlo] Yeht=d), Feo] 143t 54 7o) WAske a8442
ANZ HAE 4 §A Et ¥]E olutES} o] FUF ASAA
2 Feio] g ete YXjof whE FRAIHEI ] H2A, A
- AL - QU B T 9 AR EE SAE 9 ALEE
A T IR FFE0] PR FHE ] AF e o)A
Aoz g, SRR oAl FE 9| o] AL e 9] 1A
T u7id oz QIste] AghAQl 7 AAE o|FA e, A
3] AL 25718 72 FYHEAIS 435 EoE| A,
1993).

£ Aol 37 i AE oF 19 84T B 729 oF |
gk 5o 7} Rt Ao R s o] 42 F9she 32t
olct, o]AF At ZAlo|A EA 847} Feof ofwst g
& H|X|7te] e AE Al=E o= oS AAIAQ] FEA|
o] B44S 2ol & Wart Qi v, =AU 39 549
chF/dE k] X3t 7ol oA E FHAEY &
A& mofel 4= gl7] 2ol chKaplan et al., 2016).

olgigt FE9] olFg oz Qldte] UEht: FEF/Ia 40
A ggpo] chafA chFet A7t Zg o] ik, Sirmans et
al.005)= =Y 714 B AE% 1257 AFE 7INe R
FE7IAZR 2207 AT A7 digh HelEA S AR
b, g% 54 79 549 Ayt FHI £HYoR FEE]
e @4 2 dF 501, FH9 % A= F971H4
of SAAY S vk LA et skA|NE o] Aol o
29 9 LS wee 243 4079 Agd &, Adke] £
MM FHAA FFL vA= A2 Yehtal, YHRlE f2
ojalR] AV HAF A FE vlA= A 2R Yeiith Y8
2o gt 734 B3} 333 o] FEE Uehl:= B¢
£ Tt R el E =yl ot F3E e drtely
o] FE7}A| n|2|= FFY F3Fo| th=A vErd 4= e,
FEAARA AR EAS Ad WSk giguiE )i
SHSAIMQ] tftaet 158t et 242 F5ISAIA AtolofA]
& FE7HA o] u)x)= o] Aol YeRdTHERAl - AW E,
2010; A44-AF3, 2013).

A7) AFATE AFA 38 FHFa 0 PR
AgE 5 Aok FE- 49200100 Q3HH 1A55-0] ¢
HF4S AL5F2 FAY 182 FdFe] B9l A2
& AZahe A 02 Ueht 7o) B4 matA AEske 4
0] RPHAQ EAJ0] U 3Tt FARE AFE AHP
A4S B3 7 548 FAYAE a7 24014



FESILAIRO) T2 ZAKEO| XX HE

W AFHER 30t 2F A4, 409 4, S0t &
BEe 7% FAYA AR YT )9} 3 255
o M2 ERoM e 1A5 7o - ASAL, A7
T o4, AEHeE FasH Azlen, AL57HY Ae F
€9) ANt diFaE HAo] Fa% adde® Yepgr,
%, 9] o]Z42 AEFEo] Ad 8 BAo] Z=- g%
o) m} t2A 2R, diprer EAHao] gk o
3 ESAoE I 4 Qe Aol 1Y 2E 849 B4
o] FEAIR oA FUsHA ePdTi, F7te o] F g} =9
TYA, 1u 38 Fax0] A53} Ailef AgHo| itk
oieket 7H30] e Ao AdE 5 AHZietz et al.,
2008).

AF7HA] =€ ARk 85, HAANA B (place-
ness) 24 FEE= FHof| YWAE 714 A4 a0 54 g
I &2 FElo] i3t 429 Aol wtA] Aoldt 4 gl
o, oI BI o R FE7F o YR E a0 B FEH
M &Euit =24 Ued & s =g |94
(Malpezzi, 2002; Zietz et al., 2008).

A

N

2, M=o YHY =2

& Fojie FAET T vjAle 3 U SHIY §
7] S w3t 7|E Qe AWEIL, e oA A
ZAArES] S Skl 2 a2 APEAe Wt 2AE Al
Al

o &(2018)°1A A|718 BAH=7E FE7HA v]A= FEAY
542 R BAE de R she AollA A E o YR
3 Qle}, FEAt 7H o) iRt BARES] R A Ao Bt |
T 71EY] FU AR Ho[EE 7Ixiste] E2]2] JAE o]
3 477 FFH 0= AP, A&A A7k T B2
o] EAE& A7 Aule(1998) EA]Q] 1A W2 271
o] 14%(adj R*)= tebgtom AR 2wl A= A7t £
A S AL Q= AL YERET, TS HlE o=
=4O A7HEEa0le 3% R o142 (2002)= A
73 A ] 34 7H4o] 1.2~1.6¥ A YEpT tEe] A
FA ¥ gEFE7] 271948908 A Aol
(2008)°] = EX| 0] IAEAHS GISE NEZE 531 &
A% 23 FAH R [ofugt oA £F IS nA
W= A0 e FARES] PR k¥ FEoE WAsh=
R& &5 Uk &, AAE 2 BA"Y 244 9% Ao
S 7HelA] gar FEje] RA#Q aQloz AuksiE|o] sf4]
H3 9= Bag Holit gl

EA7HAE F552 T B ARA S o187 Bol=
EA9] IAEAL ol 8sh= A7 AU 2008\ EFA]

FAA7EE 83 oY 54 (2011)2] F7-AF}e] o A
FAA 5 F A= vBA O vlaA H2ET 159 §olA
02 Qlsto] AEelAl 2717} oF 10% o1 wA TR A,
EX|9] 7}40] J1E9 = Z4-5 |9} v|5FA| 7He] 71A 9 A=}
£ A3 EBolex AR YEhgth olPfet dA AdiFe=
ST YRS 2= 28] EAQ] 9ol BRI} u]FA] Ale]
off 2422l Fao] o] vehd Aoz F44si3it, o]2le]
= 20139 FEFEHEAEE B3 A4 EEFE9 7}
AP aR0E A3 F5E Q0140041 % HA| H|BA] Ha]H
T 343 24 BE E900A TARLE Fon|t FFo] T
st o], v|g2)7} 2] tjv] FE712 o FAHAQ] FFS 1]
A1 Qe AR yehyth o] dFoie FHEES A2A
AR A 2 FEAHoR FEsIe] EASAE|
AEA| A9} BEA G H9 BA Y FFo| LENE DTF
Hasiglon, A9l Bl B2 3HA dFgol g4
stz ezt o] oA 7ML= Aol Ushth 53]
1A M7t A9 FEoA g2 83 FFS A= A=
Hebtet ol A7IE AFARe 49 2SS FR_A
3}7] wjgoletar 43 ct?

AF7HA] HEH EX|9| Aq-AA| F 2A47F R4t 7H
WS FAF o= PYrpte ol f+ /U FARYLE
+EE ok, WA HEEH A= EXQ Al O -8
o] ol A Eu], EX|9] el HAL -G EXE- Aol
7HARl HlE2 2SR o Bl 8utE x| 7FA7t 471
7] g Zolm (=82 9], 2011), FATH N A= FEof izt H
Aol Age] W= 442 FAEI e A& aE + U
o}, o 71E9) At 7HaEel wekd e A¥e 7
A FF oot B9 ER O Fro ApolE AFE 4 U
A9k, AAES] A9 HE HESA] E7E A7 T

AL HAZ Q] EAME HE AR A §9
o] ZxEx= U7 thad 2o 578 4 Yotk A ¥igz2 =%
Aol FdE Ushd 4= i}, AAEs EA AdA #ol9]
Aol Y23l glens o] YR og 8 FAHAof &}
g A & B BAY FEHEDG 2YUHRTL FEsit
(Sander and Polasky, 2009; Wen et al., 2012). Z-#2] 22
= FY7Ho) 3AFQ ¥ A7 = shed, 2H3HEA
o8 339 FHA A% 890 AHE Mak et al. (20100 F
g7140] J1E 9| (upper-quartile) 2 °1F8FF A|ZE 249
oo JF¥e] 7Pk AR yephgt, £% Duncan
(2011 Qo] AR F99] 749 2 gR7L f25h7] o
2ol AF el gt 7H2]2] S A=} FE7HE o 38H
Q1 FFo] AT FFsG, FlollAE FEo] 2rbdo]

= TEH7H tiFt 3 A a3t} 0|22 Tkt AelA
AT 5= AHEAF - 72 2001; HEE: 9, 2007). F WA=
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EAF7e] HA Folold). A3 A YW A Fes
QATE AT Ho] AdH o8 22 FAMEZEEE 22 &=
AH=EAI 3] 787, 2000). 53] e Fgo] A0 ¢
A7 A& AAHe7 oSS B4V F718HA ol $5%t
£2|37e] gx7} 7Hs8HHDavies, et al., 2008; &@F,
2015). Al §iA= B3 - A=Al FHFFe] AFteR Qg
Adrze] Zag A9E 4 olr}, Uyt A7t obd FEFFol
7Fedt Al BARET} oS EXHA ] 7]8l343]
1 AR o]ojz| 1L ole} A EAIF W T WG FHFF
gt B4H AR Q13 2352 U] HAHF o] =4
E]o] FFE10] ZhAl s o 2 Uk 4 Ytk (Petty, 19705 Glaeser
et al., 2005; Davies et al., 2008; Saiz, 2010). 4713 FAH=2)]
FAAQ EHo] TRt A7 EHS AHEH, FAEE 2P
T AP A 2R|al FAYURE A T ekt 84V E
Aoz FRE o] Ao R A7 YA (amenity) F
W2 yeht 34 BEEE ole 982 e €+ A
thHz43]- 737, 2000). ZACd: FH3E2 53 71249l
el A FE flste] FE| FF Tl A FEHA
gk, AR A543 FRARI T BRG] SrERHA A}
A% - A 22 EE A2A HAG7IA FAGC digt
8= thgslEo] veh AL Sl ook, 3] A&} o] ¢l
THUE7} 2 Al - HH e digh o A&Hos
7ML A B E, 2001; F=HE- Y97, 20015 Yoon,
2017).

3. 7IES7e| eiAlED} 218y

AF7H] =98 FE 9] o] AT HALES] YU B4 F
FHor 1T A9 HAES] ¥ FHrFSE| w2t 2}
Ao 2 vehs 991 thaat 2ol 29FE 4= Stk A HiA,
TEZIA AR 8 Q19 B 71¥iste] FAES] J¥E 2717}
ol o g Ueld 4= Qlot, T Gl B3 HTA, Y
71A] 94 AF0| A F ot 247 BE aeE ERA=
Ee] glen, FE|Qf ojA o QX] Ao A i Fof u}
ehd TheRd SHEARS TAS] dEolchEuEE 1A,
2006), - WA, 58 Aujzte] #7407} cepsteo] Lt
Ak, =R £5570] o= 49 A A gt =871 &
2} 733tE]lo] Yehar glom, 7|Ee] Kol AR o]fe]7]
AU Adi7AdolA BlRE destE FALE TR}
A5 Al 2] F A722 HBtE Qlste] sl H3frag-
mentation)=|o] YR QIck(HT]E] 2], 2008; o)A+ A
A, 2013; ¥ 2, 2016). o3 A4 2] Wsh= At
A59 HEel FALAZTEY tfef3tE A= A9 7+
(between)> E&0|H A9 Y(within)ol4 = FE714 45

16(0) "ZREAE, FMs6H H7E (2021)

ulebA FAbee] A3zt ohEA vebd 4= 98-S 4T 4= qloh

Ao A9} diu]ste] & AL9] APEAE F /A2 aoFd
4 9t A WA, E3HEAE o] 8t 7HAeEE FH s}
BEAFo) A b= X199 e FaAdut S Ato]o] A
=44 7ido] WAE BAER S8k Aol AF7HA] 94
S|AE o] 83t AFo Agre FHT A2 M= FAAE
g NEEA 23 YAz AYANE g8t o
d "2)g gAte= sh= AIFHEQ SAo] WA= ItHe Y-
8141, 2011: 53, 2014).” ool oftES iAo 2 F9
FIHHENE A=t AF-e] FLo= P AL 112314
okorom, gt ofutEel FHeiste] X3 o Jafo] aejH A}
T FEBHRAEE Yehus AR o] A Al gl digt
FAE AwdhA] Eet SAAES ZH=tHYARE 20105 7A%13],
2014; ©1&, 2018). 5 ¥R, & A= AL #A L 5o A
g e Fe7kE E9H FeEkEAIR e wetA] eht
£ BAES F3E A didf st 84S = 8E &
Qlcth. 71 el gt FEA L] Bals 7o A5aEe) gt

2 TS 2980 a2 oulsty, sl FE9] Ao o
g M Z o] wheta] a3kt FETHAZAR 1] YA ZHHE
o2 A depdoH AL, 2010). 5, FE7HFE0] 2] gn
el gt .8 whgsicty T 7HE552 g
go] 34 9 §3 191 AFAY A5 AT BAE A=
tHZ%<%:, 1984; Glaeser et al., 2005; 482814, 2015).
upEbA] ChFgt FE7EE oA Ve ARES] 939
7|9t ygFo 2 AlNle] Al FARA) vAe Y¢S A
Ba gist 4 9l o2 7|giet 4= Qi

l,
1. 24 28

1) sl=<7HH2E

FE| AR7HAL 3T FHo| 2= oAl 4 a4E vt
O FEAUALY] &5 5 ThRt Aloke] a2jE AdejolA &
wAete] 4% Sdiehe ago] thie #3AH AAA 7H
o2 434 4 UcHRosen, 1974). & AFlAE Q714 S
F4% # A= =497 28 (hedonic price model)}& £
zgos Hg3glet e & AelA A4H J=yrign
Fo| durAQl AR EHE TP oI E 2R BT,
SAEAE), JASAWL), AH9EAD), ABEHES) NEES
o HE 2 745 k.

P=f(x)=f(E, L, D,S)) ﬂ)



FESILAIRO) T2 ZAKEO| XX HE

o= thA] 7232l AF 3=y B4l (linear hedonic price
equation) 22 E8E 4 glth. ¥429] ax= H¥(intercept)®]
o, x& FEazHEel 932 viAle SEEE iR AE
SJAHWTP) 7H4 9] goleta & = glr}, e= EAUTEE Y
52| ghs 2A1E uish, B FAshs Bl ez &
Y54 8.ql0] 3 ) W3l of e7hA 9| MRS on|jict,

InP=a+In> B x +e @)
i=]
wp—p 8P
ox

i

2 7oA F5ueet S AQARTE FHE uiAd
3 FrFHY dEED(double-log 2¥-E ARSI, 1
o= ABUTHT P37t 2 W 719 34 o] o)t
7] gj2eltt, 53] ER e FE Al o] FHEAHR.Y
i3t 7HAE A (elasticity)2 2Ju]aHA] Hof, 34 w2l AL
E(%)2} ofet EYH7T FHUPQ FE7HA n|X = 9FH
HRE g & 4+ Uvk= A3ol /7] wiolth(el 4,
2008).”

2) 29 &

Ordinary Least Squares(OLS) FHFE #5713 5HH
7o FEHPY WA Ao R BEE 5 7] "z,
A f-83 ARE =58 4 3 Aol YHGujarati and
Porter, 2009; ¥5E, 2014). SHAT A&} 22 A EA]
(megacity)] FEAIRS E2|4 - X4 270 ufbA] 8 7¢
9] 7} Axprt A A 0.2 S| veh o] Al dido] B &
EAA Yepts A o] 9lthHill and Schotz, 2018). ©]23
AME&e] oE 7HF-2 Tkt R BEE U = e,
53] o]dAQ EACE 713 A2t & FEAIROA = 87}
Aol w2t FErAE4 8919 F¥o] £ (segmentation)
gof ehd 4 oAl - A, 20100 52, 2014). ol
3t FEHAIRY EAoR FEAS0 2R FAdrE ulge
= 2] Al FeE Ak OLsel &t A3 3 AHEAL 7}

S get dske o]AAQ SR JFgFE F33)
= A e R AAEA] R 3 whAlE, 2013).

2 Aol A= Koenker and Bassett(1978)°]] 2JafjA] 471
£919°8]F(quantile regression, °|3} QR)IE EAWHOE &
g}, OLso) 71¥ket =97t F4S 205 B3 g
B S0 Fe71A L g 93| A = gleng B
e 41g =58 4 Qo AR QRE Yk 20% 7
$ellA 7= ﬁfﬂﬁi}(weighted absoltute deviation)2] &
< Aol Heg %k 7R, Bato] ofd 2R
=eelAe] §4-& AAsHA 24T 4= Ark QR o3 A

2 o|AA 08 R FEAIRS BAE AlETH s Aol A
el=] ot McMillen, 2008; Zietz et al., 2008; Mak et al.,
2010; Liao and Wang, 2012).

9] o] o7 Q% o[ (outlier)?] WL OLS =
U7tARE 2 73A4(robustness)S BHE 4= ¢lAT, QRS
FTEHHLY AFY AR F¥F(median)E T3 EHLE
old A (outlier)?] VS E W7| wfZof] x| £4o] Fo &
29 34| 7Fssit, B3 £ A AW we 23
¥]7] gjiZe] 3] eate] B Eirof thgt ohgdt 7P oA &
FEE F oz B Ao o] 3 H(cross-sectional) A+

& 248 v A 4= Y= ol AHheteroskedasticity A
9] #jd 2]t AYH(selection bias)oll Heh Y] 7HAet
22 AH o] QltHSchroeder et al., 1996; Koenker, 2005: %
%34, 2014; Zhang, 2016),

=74 20| 2858 QR 2 thaa 4t

y:'=ﬁrXi+u'ri (3)
0.y | X)=P.X,(i=1,2,+,7)

$19] ZH oA yi= FEUTE AUt L X = 58S, St
Bolo] A= Zhe 133 u = 3 £912) eAgto|th. Q,0|X)
£ X719k 260 F4¥5 yo] R 215 948 9n|st
B, 2= iof disiA O (v1X) =02 7188t

Br=argmin[ Y tly-BX,| @

yizPX;

+ Z (1_7)|yi_)6X;' |:‘

yi<pX;

QRY A% FR B .= BG4S F48] 3t 718,
718 FE Fasele] & 4= Qi) of7]ellA] 0<r<12&,
FTEHUEY oSgho] WSk oW (1-0)7MAE Foist
3, IAY ZoW 7FEAIE Fodih B £91710.5¢ 9
F(median)?l Z-$ole ¥ A} 9] M2t B FUF o
AR 71527} Fojea, oele] Bl Hols 42 b
HIi A2 7H5A]71 A5, ol2jg EALE QRS =Y
MR ALetH A T4 E9uitt Wdlsl= &
Ao R3S sejsle] £ Al Ak 8T 5 ATHY
ARt 2010; R3], 2014). & AT = SAATS] Bdt &=
o2} F4& FEXE(bootstrap replication)& 288}, £
EAEHRL BEA 714 9] 23t 23] WA= o] 74
Dt RE2E e B¢ 8830 R o] 71531 817

2o|th(Ebru and Eban, 2011; Kim et al., 2015).”
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3) 294 XY A=

2 A= A9 AR 5AS Y] sl A=
ZF-2%Hinteraction terms)S =3to] FARce}l A 7Ho] A
528 A 7Hinteractive effects)S F43%c), §uolE 8319
£ 27 4= AY 749 2jo|g H|wsh= HH2 ookt
Aol A=EQiTh 53] S54% 449 Ay Hrl9] HE2
AT TR EA S A 5 YA, WA SACE |
Gotio] 7Hsd wf F7HE o]AAof Wale] E2to| 7hgstEE
QoA o] M= 544E afofshet] Qlo] SR HAay =Y
& &5 = 9l Ao] QoHFik et al.,2003; Diewert and
Shimizu, 2019). TehA & A7) £8 BFQ QRO AZ2E
& 83l

Ao28E A 83te] B wigeo] Bod 9 4o &
g A7 o] ot HopollA Al=H v YtHGrether and
Mieszkowski, 1974; Fik et al., 2003; Saha and Su, 2012). ¥
Are] A5AE A8 S 20304 E=A712AIZ Y] AE
S LS Hr|2 AR F, o]ot 3 A= Wt Fete] 3
ZHH(reference area) ¥] A ] G 2719 ke 5
et} gEo] QRE =Y wiEo] A& A4 E A ER F
U3t E919] 714 9] olutEe] thet BA=2] Hlshs 32 2
712 WS A Aol 7kt A= Aot AdAk=et A
ofein] o] Ao 2-gahe thaat 3,

F=p,+oD,+pBS, +T(DJXS;)+EJ 5
_J(By+o)+(B,+7)S,
@) ‘{ﬁﬁr BS,
when D, =1
when D, =0

919] ZFoj|A Si= FAKE MaE, D= AGHUIE oujdich
# A QRE A 8317 miie] siF EHl@)olA Yelh= &
AALD,=1)214] & G7Hpartial effect)= (B5+7) 2=
4ol 7Fsstn, FE2AH(D,=0)2] oFGE 7FA FAR=T}
u2ls & A 5,08 AR ofF sAew S
ohaat 2,

M_ ﬁla +Ye when Dy =1
s, P when D, =0 6)

tha=o] AtollA AE2RgaE A-8sh= b Slof, SHHEse
B AEIE Tt W 7ol WAEe ST AR siA Y
$o)4 118 M) $4548 FEeTHHayes, 2015).° 31A|9
2 doMe BAE MeE B 53 mean-centering)d}
A| o=t sl ZAAEE s BAIQ] 7ol 0%k (zero—value)
< ou|sta g FA|fA FAHE 3t T 7} 5718 o) TE71F
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U A= Sl dizt #40] 7hssHA 7] WEelct,
2, Xz H Hyo MY

£ A9 et S A&A]9) olmhEo]H, AEA9]
olE g F5317] YA FERLFTH AAH AL
9] 20154 1~128 Alolof ALo)A AH 2,3567H HA|9
113,560 ofu}E AAH 22 E Fg5igict.”

WA AAH ARl EABIAARE oftE T 9] 7| EAHE
& TeTHHA ALY MR FAA G, Ksatg,
KBH-EAY, ‘NAVERF-EAF, ‘DaumF-5AF oA 50| E715
AU 47| AFE AE AFA 74 7|2 1ot Aold gAlE
Ax}A o 2 A2k,

hgoE B a7 giide] 8 4 e AFHEY T v
800m ©[H2] ohtE TR & Agaeict, AT A|eHA Y ¢
T 54 800mE A143L olf= AR £ A7) AAEs FE7t
A|e] B3 IS Aehe BAL L MR Byos J2
o] 7Fs3t SHAIAEE EElct EAIAEY AAAAIAE A A
9] JAHEL 500mol AT TheFet -9 A9 HAAEL
400m~1,400m ¥ 2 depgon, BastA Ae:=
800m~1,000m(10min) H$= YERFTHHess et al., 1999;
Frank, 2004; BF4@ €], 2008; 24&-d3413], 2011). =4, A
9] A B4 st & Aol AR AAEE H3
AN 7153 el A9 Algte] z|4:8 02 WAsh= sigo] &
TEl=t, AEFET oltE o] Alo]o] Bt i AAE 100m
12 S7% 21} 800m RFIollA s A oE YT
olo wietA EHTAY 9 AY EA4E T n=E o ¥
800mE Aoll AEe FHEAE Tt (Figure 1) 32).
tlEo] Z3lA Y Y5 7IEH R AAT o]f= A Y+
o] A9 el AXFHLE A A GeflA] 7P F2 Jlizof] $1F]
g A7 Ao A w2 R HAE B ¥R
£ o]8F 121 FAYAAH| S Fa7 8108 &
88k = Q7] ot ?

FTEHUP oE 712 A5k YT 71E ¥ 800m oW

Diff. in Height{m)
ALT (m) i
32 -

30
28

26

100m 200m 300m 400m 500m 600m 700m BOOM

w— Aye. ALT. of Apt. complex =« Diff. in Height. btw. Subway & Apt.

Figure 1. Difference in height of apartment complexes and
subway stations by distance
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Figure 2. Conceptual diagram of the slope

9] olutE o] A HloJEE o-§3t5lon, HFA = 1,6907]
©2]9] 568071 BFE olHE BH7MHS FEIUN(lE,
2018).”

2 a7 38 Wl FAes BRI e] neE S
ko= (Figure 2)2t Zo] A|5}E Y YLERE olE H32|9
448 AAA(distance: run)et A oHHE @29 Eu1
(altitude: rise)& G837 WEE A= (rise/run, (%)= 32
stgom, ¥ AR o] tigt FEOIFEAS Utste] Azt
(absolute value)o] Z-&E|SITHOIE, 2018). & A9 FALE
7F WEE ZAHC(Rise/Run, (B)E Z4H olf+= A% ES
2 AR B7oIA oulsl: EXAEE B39 7]87] F70] of
d = A9 o]F Zhof] WA = = A4 AlRHE A9t
913t 718718 Quisty] wiZelct, BT Al HyA}
o] Hajekaol AFHE G433 M WA, FAX G B
ol-§AITte] Har kol FAA FEFE vA| L, AR Fell
A Al thigt HE ARSHA| =of A 843t 7
A3l gk vEA Hok(e]4e HdE, 2007; +4F-
A 2013; |84, 2013). ol2t B BAKER QU Hye
A4 Al FE7Hole YA gz yehd 4= ot
(Petty, 1970; Duncan, 2011; °J&, 2018). EZF & SHY>
£ AT B3] Alofo] a#H ASE Cervero
and Duncan(2003): Duncan(2011)- ©]&(2018; 2019)°llA
a5 A85 o7l = st & A9 AAk=e EAL o
S 7o) oK 4= qi}, AR, et A1 ofulE T 7ke] ¢
U AALEE AMES 4= Qs O Y AT, E4, AR EA|
ARS S8l A E A= QoW 47 FH0] 7t $3
9] gol4, AA, FHE WEE H&9 A (arctan) = HHT
S| &84, A9 R =t fA UA] 7FeR W84
< 135t} tEo] & BAK: S - 9] Aol A
E8H 7t 97 Wi 7| A7 At} vla e 3=
et

AL ZAo] Fast 849 AFHE] I%(altitude) G
FEZA YR Yo| AP AEFAAFE(1:5,00002] T4
Hlo]E| 2 Triangle Irregular Network(TIN)Z A3, A&
Al 2%& Raster FEi Digital Elevation Model(DEM)Z
10m X 10m AAL2 £8P 75515

AAE B o]9)e] BAHSE TAIEA - AXEA - N FEA
e 2 LSkl TR]e] B2 7 oftE L] HEHH, oA
o] FEZ A, 7 FRFE, BSTI A9 10$9] Z4A B
dE, 23 e g Ao, I oltES] A AAZo R <l
gt} A A7E o) % FAH3 M ARLE FAIE] Yt A
A% o] Bt 22 oAl HgacHeld - 4197,
2001), 28I YRS = 4 AFRY 2n|E3-E flsto]
3o W3k 40 gutEele] {4 W4E FYUstald, Wt
At fgutEs FARE SO Ak 0] 84191 diAde] wheba
Aldo] FEj7 A o] WX o] AolatA VEhdtia U
AchzBIA - A2, 2013; 7A4A-DE, 2013). Q&S $I%
AL 20159 BAEAR A 14 AFTIYEeE 4
o, BEAM AL -3 25t A=E 4%
BFTHE Y - A, 2010). ol9ofle =2 AT 9 x|k
o A4 9 e S Qs 2T e e A e
SR Q1A W4 01E(2018)0014 ZEH 71Ee 2 AAs)
ok, oixjere® A HEGL Y 9 uF - PFFY § ohofst
A 7+ EAJo| aejx]o] W ol Al BEElE 103042 EA]
7|2AE, 9] 5t RS V&2 TR CH(Table 1) =),

V. &S24
1. 7|z

(Table 2)= & A7-olA 284 5,6807) oHIE HojEf2] &
SR ofmtE 714 W JE AR B ofnE 714 9
B9 AAME 71Eo R g 7|28 AE Uehd Aol QR
97t He AAelA HEAE S| dEel F5u
o] 7Hd B9 AAGS 71F 02 95% A1t 3k ofut
E o] P AABHATHZietz et al., 2008)."

A olutEe] WtrhA-L 20154 % 7|50 2 Ht 50,910,425
Holn, HA 10,0005F L~ 396,0005F Y= H-&A of
THE 7He] FAprt st Aoz & 4 9ldt, HiEe] ofE 71
9] 9% (skewness)2l F = (kurtosis)= 22 3,01, 19.69% 2=
o2 29H HEZ YT ol q90ollA19] F43E 714 9] 4
02 Yeht: A0 R Baite] YA EAPo= & 4
(0143 - 314, 2011: Kim et al., 2015). 7 EHo] BHFS B
H BFHA2 85.09m’0]9], 4 13.51m’~F | 244.66m" S
2 HA A ofmtE 7te] A3t A7 9l A& ¢ 4 Qi
A)spE ko] A= 4 26, 74m~Z|d 799.39mE & A7)
A AAAeE BI7Hs Al ¥ 800m Qo £3E A &
= 9ltk, EAAR1 AL q100] 43l= ofEQ] 7$- x| gt
o] B3t A2)7t 799.39m = q202] 487.70m} A3 et 2407} 9
The Mot} of2d] IESIR o5 8T Aol Qo] F+t A
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Table 1. Definition of variables

Variable Unit Description of variable

Price In (10,000 won) Averaged sales price in 10,000 won unit of same exclusive area in 2015 transformed by natural log
Area In (m?) Natural log of Square meters of floor space in the unit

Hous In (number) Natural log of Total number of households in apt. complex

P_lot Number Number of parking lots / Total number of households in Apt. complex

Brand Dummy Popularity of Apt. complex by BSTI, 1=Popularity (Top10), 0=Unpopularity (others)

Age Year Age of Apt. complex after completion

Age? Year (squared)  Age of Apt. complex squared after completion

Hospi In(m) Natural log of Distance to the nearest polyclinic designated by Ministry of Health and Welfare, 2015
Dept In (m) Natural log of Distance to the nearest department store; Shinsegea, Lotte, Hyundai the biggest dept.
o In (m) mztrt,tl;al log of Distance to the Market; emart, lotte mart, home plus and Hanaro Club the biggest
Edu In (m) Natural log of Distance to the nearest elementary, middle and high schools

Road In (m) Natural log of Distance to the nearest road above 2 lanes; so-called ‘Lo’ in Korean

Subway In (m) Natural log of Distance to the nearest subway station

Park In (m) Natural log of Distance to the nearest neighborhood park area over 10,000 square meters

Han_r Dummy Distance to the central line of the Han river; O=beyond a 500m radius, 1=within a 500 m radius

b e Dummy g[i]séa:]rjlcrz ;chi)utsrje; rzlszggsr;[ Je;c;%rg, r‘;;ert;g:lejgm store and storage facility of hazard goods; O=within a
CCA Dummy Center of Seoul (CC)=1, others=0

NWA Dummy Northwest (NW) of Seoul=1, others=0

NEA Dummy Northeast (NE) of Seoul=1, others=0

SWA Dummy Southwest (SW) of Seoul=1, others=0

SEA Ref. Reference Variable = Northeast(NE) of Seoul

Slope*CCA  Interaction Slope * Center of Seoul (CC)

Slope*NWA  Interaction Slope * Northwest (NW) of Seoul

Slope*NEA  Interaction Slope * Northeast (NE) of Seoul

Slope*SWA  Interaction Slope * Southwest (SW) of Seoul

Slope % Percentage Slope (rise/run) between the Apt. complex and the nearest subway station

Note: The composition of variables applied to QR in this study is the same as Lee (2018), therefore, this table is a revision of the contents of Lee (2018)

2|7} Zhadhs wjE- F8HA| Bol1 9=, o1& F3te] Ag
o] ojmtE 717 o] 7} AsE Aol dfgt AA FHeE Bx
Eo] S & 4 Aok & A7) A4 Wil A E B S
7t S7FEA S7I8IAY ZHAshe HEEoh: oftE 714 A
A £ ol A vl LA FUst Ao ExE Hoji gl
AHER EAS ERIEH] $3A] (Table 3)° EGH W42
B AAEe] Bojd i3S AXSIG dYdEE B F$
olftE 7}A2 FHdf 72,6275 Y(SEA)FE 4 40,8607 ¢
(NEA)2 2 e}, ooz offEe] o wishy M
A, 39 HI4 5 olZdA EAo] AGER FistA Yeht
© A& FIF 4= Yo}, 53] FAEY] ¢ (Table 2)2] #9145
7ol FdsA Yebd da} oh2A d9 |- 2)2 o]2#<el 4
& Ho|iL gct, 0] &(2018)014 FHE vl o] AA=r} ¢
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7] mIAE Bl 9] AE AG HAGER P A
717} ZolsHA vrerd A2 3 a2ishy, 2 AteflA] AlEE]
£ OHtE 7139 2] + 2o e BAE 9¥Y #4427
& A7 oE APl ANE = U AR 7| 4= YUt

2. Xj=ofl chst Z2H™

£ A4z OLSE 71Nt =474 =g QRS &85}
o] Fej7}7ix} 9 B4 7He] TAIE Alw it o QRE HY
317] Zefl 3ot dlolEHE E83h= OLSOIA YurA ez vy
e EAFCE AAEE ofJBAM, A8 € oAl ot
HAE7I "asich vl OLSEYoA SEAM ¥ A4S WS
314 oS ZA9oll= QREEo] B3 Zog ¥ 4= gtk
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Table 2. Quantiles of individual variables, 5680 obs.

Low quantiles Median quantiles High quantiles

Variable Mean Min Max

qlo q20 q30 q40 qs50 q60 q70 q80 q90
Dependent variable (10,000 won)
Price 5091042  10000.00 396000.00 28766.97  32800.00 36063.16 39488.75 43461.46  48500.00 54961.17 6424000  79747.32
95% conf. - - - 2917215 3317826  36506.80 39900.00  44000.00 4922474 5598262  65226.09  82000.00
interval - - - 28440.32 32436.23 35676.19 39076.90 4292295 47691.51 54000.00 63007.13 78093.55
Apt. complex characteristics (m? number, years)
Area 85.69 13.51 244.66 70.65 76.48 77.95 79.46 81.79 90.16 95.55 98.91 94.04
Hous 560.12 9.00 6864 41881 326.19 42351 502.40 503.18 609.42 556.12 561.90 787.19
P_lot 1.14 0.00 372 0.99 1.02 1.08 1.09 1.12 113 1.18 1.22 1.23
Brand 032 0.00 1.00 0.18 0.16 0.15 0.30 0.37 0.33 0.39 0.47 0.48
Age 14.49 0.00 39.00 17.27 156.756 1420 14.42 14.03 1422 13.11 12.83 14.88
Neighbourhood characteristics (m, dummy rate)
Hospi 2970.96 28094 1021389 4103.40 3882.87 3298.57 3030.86 2710.72 2688.72 2624.56 2314.66 2114.54
Depart 2405.52 167.19 9552.16 2866.16 2954.06 2503.26 2500.19 217353 2357.59 2321.28 2201.39 1843.76
Mart 1276.00 71.50 4907.86 1226.85 1161.68 1174.70 1141.88 1129.97 1295.51 124599 1431.49 1578.27
Edu 245.47 16.98 77013 231.64 23018 253.44 230.14 236.13 26524 250.04 275.88 231.03
Road 213.42 17.97 1384.98 229.42 250.09 197.77 207.98 194.35 203.41 21633 189.18 150.90
Subway 429.72 26.74 799.39 487.70 447.65 446.24 459.29 428.83 438.41 429.18 419.75 394.08
Park 627.21 29.58 2431.26 689.62 712.26 736.59 642.42 697.39 593.26 637.73 627.25 46711
Han_r 0.08 0.00 1.00 0.07 0.02 0.03 0.09 0.08 0.11 0.07 0.14 0.18
Un_fac 0.98 0.00 1.00 0.98 0.97 0.96 0.99 0.99 0.94 0.99 0.97 1.00
Distribution of regional classification (dummy rate)
CCA 0.03 0.00 1.00 0.00 0.00 0.00 0.02 0.04 0.07 0.04 0.08 0.03
NWA 0.12 0.00 1.00 0.16 0.10 0.13 015 0.14 0.13 0.20 omn 0.09
NEA 0.29 0.00 1.00 0.43 0.42 0.43 0.37 0.29 0.27 0.28 017 0.07
SWA 0.30 0.00 1.00 0.40 0.37 0.33 0.31 0.35 0.31 0.23 0.25 0.11
SEA 0.26 0.00 1.00 0.01 0.10 0.11 014 0.18 0.22 0.25 0.40 0.70
Terrain characteristics (%)
Slope 1.66 0.00 18.47 1.51 1.58 1.60 1.97 1.57 1.54 1.85 1.68 1.54
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Table 3. Average value of variables by region

Var. Total CCA NWA NEA SWA SEA

Price 50910.42 58872.04 46678.51 40860.40 4273715 72627.81
Area 86.69 86.36 86.11 83.84 84.42 88.98
Hous 560.12 673.89 445.49 582.95 485.74 657.40
P_lot 1.14 1.15 1.15 1.10 112 1.20
Brand 0.32 0.47 0.35 0.27 0.29 0.38
Age 14.49 11.51 12.16 14.32 14.25 16.37
Hospi 2970.96 2391.27 3315.07 3528.56 2778.56 2482.49
Dept 1276.00 2821.29 3477.90 2097.68 2675.89 1911.90
Mart 240552 1043.45 1378.84 996.80 1341.78 1498.22
Edu 24547 246.37 233.74 24963 241.56 250.40
Road 213.42 188.94 18217 265.84 207.62 177.83
Subway 429.72 381.64 435.85 420.06 457.43 411.74
Park 627.21 523.14 750.56 700.50 637.90 490.04
Han_r 0.08 012 017 0.06 0.07 0.06
Un_fac 0.98 0.95 1.00 0.98 0.95 1.00
Slope 1.66 2.59 2.72 1.86 1.30 1.26
Q1 1.47 0.00 2.84 1.42 1.13 1.08
Q2 1.53 3.41 293 1.67 1.13 0.81
Q3 1.40 0.72 264 1.60 1.16 0.75
Q4 1.54 584 295 1.36 1.21 1.02
Q5 1.82 2.21 2.70 2.37 1.22 1.22
Qé 1.76 3.46 2.89 1.94 1.22 1.12
Qr 1.88 2.97 2.565 2.49 1.72 0.90
Q8 1.85 278 283 221 1.57 1.14
Q9 1.78 1.99 2.68 222 1.52 1.55
Q10 1.58 1.00 1.41 3.88 1.79 1.46
obs. 5680 182 655 1664 1706 1473

(Ebru and Eban, 2011),
{Table 42 Model I - T+ 22} (Table 7)3}F (Table 9)9]
Uuk OLSE 7|uiet AR EE AAstg e, WM T2 3%

Table 4. Results of heteroscedasticity, normality and outliers
test

Test Criteria WM I Model 1 Model T
White's b 2144.26%* 2038.52** 2219.46%**
Jarque i " i
Robust , i )
outliers CO°KSD>1 - 0.00% 0.00%
Eﬁtﬁgg p=0.15~0.50 - 0.00% 0.11%

*p<0.1,p<0.05**p<0.01

166 "BEA, Msed mM7E (2021)

9] 22+ thii(Age’) 2 AA=ote] AT ARgahe Aot 2y
OJu|EHGujarati and Porter, 2009). White2] o[&#4Md 4
1} B8 ARE A8 Jaque—Bera BAIFE 242t T4
4 B2 AF7HEE 7145k, BEo] OLSY] 2] o4
A)(outlier) FFF o155 &1817] YdiA] Robust A4S A
ABHATH AR, 2010).

BAZT BN ol A7t TAEA] ohe AR YE=
g, ol & Al OLSE &8317] "ol Ao o4&
AL3HA AAS doleiE Bgstl7] wiiolch” ufeba] F7}
ZQl dlo§ 9] o}A] ARE HF3] Al chiF Hlolgof
A] o] A"Ho| 7F53t blocked adaptive computationally
efficient outlier nominators(BACON) €1.8]52] AR

¥ (p=0.15~0.50) 283+ 23} Model I 070(0.00%)
Z YEgAut 452-go] 2% Model 1914 671(0.11%)9

o
=
!
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ol A7} AMEl= o8 et B A-tolA 9] QREE-S Et
Fet Ao 2 ghst 4= QIckRBillor et al., 20005 Weber, 2010;
Guochang, 2015).

3. MEaTX|RE F¥La

2AH 0 R QR ATE AW E7| Hof Aol 21F E9E
2 FAATY oldAdE Fstr] SlaiA REAERS o83
Wald A4S HAIZ Z3E (Table 5 AAsFEHCameron
and Trivedi, 2010).

A WA AR M E(GI0~q0E Ao, F wR
q25¢ RIS 75 el upEke e gl A g%
o] FY4E A3 HSahin, 2014; TLA]- =3 2014). 7
A} ol EHHES} WA HAGE A Qskal L
9 A= AR $AFLE o7t Aot e A
2 yepgon], E3] ZHakee 3L Al 7k AAolA E£eER

Table 5. Estimated coefficient difference test for quantiles
(Model 1)

Restr. value q10toq90 q25-q75

Apt. complex characteristics

q10-g90  VIF

Area 4,60 0.16 1570k 1.09
Hous 1.44 0.80 7.60%* 1.33
P_lot 4,25 0.32 0.04 1.50
Brand 0.64 0.27 0.70 1.26
Age 2.05™ 13.84%** 9.g7%* 14.26
Age’ 4440 23098 22790 14.08
Neighbourhood Characteristics

Hospi g3 838"  36.61*** 1.40
Depart B.44%+* 5.99%* 36.94%* 1.65
Mart 2.82%* 1.24 0.13 1.28
Edu 1.39 0.19 0.09 1.04
Road 114 2.82% 3.58* 1.25
Subway 2.21% 0.02 0.02 113
Park 4.48%** 5.94** 0.72 1.21
Han_r 1.75* 8.43%* 4.37%* 1.05
Un_fac 218 24 7.86%* 1.05
Distribution of regional classification

CCA 3.87** 3.81* 0.30 1.18
NWA 16.13%*  106.27*%*  78.77*** 1.62
NEA 33670 173370 166,120 1.95
SWA 14.75%*  110.78%* 54,03%** 1.76

Terrain characteristics
Slope 1.76%
*p<0.1,%*p<0.05 **p<0.0]

8.39%** 6.45** 1.26

B Zo|7t s Ao Ueh FE7IAaE w2t Az
FEo] t=A e UES 4 4 Ao

(Table )& A1&A] AAE dVdo2 g 2@ (Model [)Z ©]
E4tel 8 OLS(HC3)Ve QREAZIE el 9l
o} Model T oJA12] QRA-42] B1FA AFE $Jsto] =gA
AE d4C 2 Koenker and Bassett(1982)7} A|¢tgt £9]4= A
vto] Az 3|AAsY FUA HA(slope equality test)d}
Newey and Powell(1987)9] ®i34 24 (symmetric quan-
tiles test)& AAIBHAT Y F HAEY BT 1% FoA5EoAA
AF7Hdo] 717E o] 4 A= YA qer, FA
of uithiA A2l o2 et QR A8 BT A ¢+ A
tHSahin, 2014).

OLS¢] Zig AmRY Bgo] AYPegE & 4 9= adj. B
7} 80.5%2 Vet o E5iise] tEgAgde AdFel o
E 7HASE 18T =P e 23 Bk A9je VIFE
APgAAIS) B 1.33(Min 1.04~Max 1.95) 22 veht Qg
Fel $&02 BIFTH(Table 5 #2).9 RE SPuise
TAACE foulgt A2 Yehgt S4adER 8 3
& HAEA T AEHF, ofmiE OA] 7=, i A7}
A9 FFFE AL, =T == 91 19.54 ol F A(HY FFS
2 HeEo] 75 At g E0 UEe & o ATV -
AL, 2000). YREAY) A 2HESS A (DY ¥ 0|
= A diEHY, ek, ISAE, A, 39, @
(dummy)22 Uepgton, iz figuie, faAd 2 =8
(dummy)= ()] 92 VA= A= eput

A7) 8] videl AAEE BE 24| UG A9 A4
=7H 1% 5718 Y A& A ofmtE 1A o] PF A 0= 0.3% 3t
o= A2 = Ye OLSY 4% AAIF s SY¥SE of
TE 7HA¢) u]A]= G2 71E A7 01&0018)9] HEH F
Ak A A Fle 4= qUok

U2 2 (Table 7)9] QROIA F4E A5 3= AHEH 7
=g AlQJ3 BE ST} ofmlE 717 o] n]A): Qe £
T OLS 4 2} 59¢ 208 yehgAel, ohokst 4%
& Folo] AT AAY £ F4E Wi o]Z A 54
o ettt 4] HAE A o5 F¥YH A=
(strength)?] ¥ F9(q50)E 7= oAl 714 Hd
(low-mid-high, low=high-mid, low-high-low, high-
mid-low, irregular) 22 F238}%] (Table 6, °fl AJAI3} Tt

A WA e 7H2 o] L2 A5 3T Mo I
733t=] o] vehhs H8HE, 9AGE, =35, tfE WY, Ut
A, @7 A2A, F3lAE ol dgEh A WA s 3¢
ALEH0] Bshe 317} olEe]| AFARY] 5 7S T FA
st 23 BT WS oS FasHA 7= Ao F
A7Fssict, tEo] faAlde Afol= TEsR ol
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Table 6. Pattern of QR coefficient value (Model 1)
Independent values

Area, hous, age, age?, hospi, depart,
han_r, un_fac, NWA, NEA, SWA

FID Pattern

1 Low-mid-high

2 Low-high-mid  Edu, park

3 Low-high-low P_lot, mart, subway, CCA
4 High-mid-low Brand, road

5 Irregular Slope
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Figure 3. Effect of the slope by different quantile levels of
housing price
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Table 7. Results of OLS model and QR general model (Model I)

- oLS Low quantiles Median quantiles High quantiles
ariable
HC3)  q10 q20 q30 q40 q50 q60 q70 480 q90
press 0.748%* 0.701** Q712%* (0733 Q757 (0761** 0.733"* 0725 Q751** 0786
(0.017) (0.013) (0.013) (0.012) (0.013) (0.015) (0.015) (0.013) (0.014) (0.017)
Hous 0.083%* 0.076* 0.080™* (0.082** (0.084™* 0.084™* (0.085%* 0.084™* (.088%* (.094%*
(0.003) (0.003) (0.004) (0003) (0.003) (0.003) (0.003) (0.003) (0.004)  (0.006)
P ot 0.112%*  0.077** 0.102%* 0.124%* 0133%* (0.143** 0.1417* 0.135%* 0.095"* Q.072%*
= (0.012) (0.019) (0.019) (0.014) (0.017) (0.015) (0.014) (0.015) (0.013) (0.018)
Besiid 0.070%* 0.074%* 0.0747* 0.0697* 0.0657* 0.0697* 0.062* 0.065™* 0.069%* 0.064***
(0.006) (0.008) (0.008) (0.007)  (0.008) (0.008) (0.008)  (0.008) (0.007)  (0.008)
P -0.039%* -0.033** -0.033** -0.035%* -0.034* -0.037* -0.0387** -0.040* -0.040** -0.043%*
g (0.001) (0001) (0.002) (0.002) (0.002) (0.002) (0.002)  (0.002) (0.002)  (0.003)
Age? 0.001™* 0.001%* 0.001** 0.007** 0.001* 0.001** 0.001*** 0.0017* 0.001** 0.001**
g (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.000)  (0.000) (0.000)  (0.000)
Eiosnd -0.122%* -0.0827* -0.099%* -0.1077* -0.1077* -0.109%7* -0.113%* -0.118%* -0.128%* -0.137%
P (0.004) (0.006) (0.006) (0.005)  (0.006) (0.006) (0.005)  (0.005)  (0.005)  (0.008)
Depart -0.040** -0.003 -0.017%* -0.026™* -0.035"* -0.044** -0.046"* -0.050"* -0.054** -0.064***
P (0.005) (0.007) (0.006) (0.006) (0.007) (0.006) (0.005) (0.006) (0.006) (0.007)
Mart 0.034**  0.004 0.024%*  0.0277*  0.025"* 0.023"* 0.0217% 0.0197* 0.018"* 0.007
(0.004) (0.006) (0.007) (0.006)  (0.005) (0.005) (0.004)  (0.004) (0.005)  (0.007)
Edu -0.032%* -0.024** -0.025%* -0.033%* -0.032%* -0.0277* -0.027* -0.026™* -0.035* -0.026™*
(0.004) (0.005) (0.005) (0.005) (0.006) (0.005) (0.005) (0.005) (0.006) (0.007)
Road -0.018%* -0.019*** -0.016™* -0.0177* -0.012** -0.011* -0.011** -0.006 -0.005 -0.008*
(0.003) (0.004) (0.004) (0.004)  (0.005) (0.005) (0.004)  (0.005) (0.004)  (0.005)
Subwa -0.045%* -0.034** -0.046™* -0.046™** -0.049* -0.046%* -0.050** -0.050** -0.050** -0.033***
y (0.005) (0.006) (0.006) (0.006)  (0.006) (0.006) (0.006)  (0.007) (0.005) (0.007)
Park -0.064%* -0.044** -0.061** -0.071** -0.068*** -0.064*** -0.055%** -0.054** -0.064*** -0.0571**
(0.004) (0.007) (0.007) (0.005) (0.006) (0.006) (0.005) (0.006) (0.005) (0.005)
Hai 01577  0.142%%  0.142%* (0.136*  0.150"* 0.160%* 0.174"*  0.1897* 0.186%* (.189%*
b (0011) (0.013) (0.014) (0015) (0014) (0013) (0.015 (0.016) (0.016) (0.018)
ks 0.067** 0.028 0.024 0.038* 0.037 0.019 0.036** 0.052¥* 0.067=* 0.108***
(0.015) (0.023) (0.027) (0.020) (0.026) (0.028) (0.0186) (0.013) (0.014) (0.018)
CCA 01107 -0.074** -0.088™* -0.080"* -0.106* -0.1377* -0.1627* -0.189%* -0.148™* -0.049
(0.017) (0.020) (0.023) (0.033) (0.030) (0.023) (0.024) (0.031) (0.036) (0.046)
NWA -0.283** -0.204%* -0.203** -0.225%* -02727* -0312Y* -0.346™* -0.3777* 0371 -0370%**
(0.010) (0.013) (0.013) (0.015) (0.016) (0.016) (0.017) (0.015) (0.013) (0.017)
NEA -0.383%* .0.278** -0.295%** -0.314** -0.361"* -0400%"* -0.439%** -0.480%* -0.480** -0.483***
(0008) (0.010) (0.008) (0.013)  (0.014) (0.014) (0.014)  (0012) (0.011) (0.013)
SWA -0.349%%* .0 278%* -0.2887* -0.206%% -0.3327 -0.3627%*F -0.300%* -0417F* -0419%* 0403
(0.008) (0011) (0.010) (0013) (0.014) (0.014) (0.013) (0012) (0.010) (0.014)
Sl6ie -0.002** -0.003* -0.005** -0.005** -0.004* -0.003* -0.002 -0.001 0.007 0.003*
P (0001) (0.002) (0.002) (0002) (0.002) (0.002) (0.002)  (0.002) (0.002)  (0.002)
Cons Q257%* 8ebE7M*  8905* 9.0617*  Q.060%* Q1677 Q377 95287 ge39F* g L7
: (0075 (0096) (0.099) (0095  (0.114) (0.109) (0.112)  (0.102)  (0.099)  (0.113)
Adj. R? 0.805
Pesudo R? 0.528 0.519 0.5227 0.531 0.546 0.564 0.583 0.603 0.630
Slope equality test x* value [Pr>x=1196.848 [0.000]
Symmetric quantiles test x* value [Pr>x%=206.055 [0.000]
Obs. 5680 5680 5680 5680 5680 5680 5680 5680 5680 5680

*n < 0.1, *p<0.05, **p < 0.01
Note: Standard deviations are shown in parentheses
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£ oz AdFor w2 7HuiE o131 e F- 1L 29
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oju] & 9] EfgAS Model I oA $£3] HESAATHAIS
2-g3e] 712 7 Ane] ¥It I AL qFEHEE
Model I &] BVF/& A ER, WA S35 5344
oFE ©A|Q] A% AME FHE] 913 keF o] High 23}
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ok, OLS9] A ZAHeS] F-8 Aik(partial effect)= 5
H(slope) +3.6%, A A(slope*CCA) -3.0%, A&EH
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Table 8. Estimated coefficient difference tests for quantiles
(Model T)

Restr. value q10to q90 q25-q75

Apt. complex characteristics

q10-q90 VIF

Area 2.5%* 0.22 12.75%* 1.09
Hous 2.7 1%k 2.85* 12.18%** 1.34
P_lot 4,870 1.18 0.30 1.50
Brand 0.67 0.01 0.86 1.27
Age 1.67 10.08*** 9.97** 1437
Age? 423%%  2462%* 21987 1418
Neighbourhood characteristics

Hospi 550"  14.06™*  35.74%* 1.40
Depart 4767 206 21.26™% 1.66
Mart 3.39%*+* 2.31 0.04 1.29
Edu 0.87 1.04 0.03 1.05
Road 1.94* 3.16* 2.39 1.27
Subway 3787 0.16 0.54 1.4
Park 3.50%* 0.59 4.35%* 1.22
Han_r 0.88 9.08*** 1.63 1.08
Un_fac 1.99%* 4.58*%* 5.06** 1.05
Distribution of regional classification

CCA B.O2%k 72240k 0.01 1.78
NWA 1656  98.78%*  51.82%* 284
NEA 40827  220.57%* 180.23** 277
SWA 17.64%% Q97 B3 7** 2.66
Terrain characteristics

Slope*CCA 5.60%** 16.54%** 16.54*** 2.61
Slope*NWA 9.03%*  4680Y*  46.80"* 473
Slope*NEA 2381¥*  93.74¥*  9374Y* 644
Slope*SWA  11.09%*  66.23%*  66.23"* 377
Slope 19.24%*  8B.63*  5529%* Q2]

*p<0.1,**p<0.05,%*p<0.0]

oxs G 27100 Ael7k AARE F(-)2] P3| et
o] A= o] &(2018)0] 743t e} Zo| FHAY A AdH
08 & £50% Qsjo] AR HAFQl Ayt 54 F
AL29} 71§ B3 o] gt diF(substitution) = 44
BI7} sk, BRI el 3RA YR HEE &
W2e FAE 5 U

(Figure 9+ A o E 7}4 0] 2718 £2 & 53 d9H
ZAAHze] B BvHpartial effects)s A% Tx2 VERA Ao
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Table 9. Results of OLS model and QR interaction model (Model I)

- oLS Low quantiles Median quantiles High quantiles
Variable (HC3) g0 q20 q30 q40 q50 q60 q70 480 q90
Area 0760 Q706" (Q.722%* (Q735"*  (0.7497%* (Q7587* (0.738*  Q.7347* (Q.749%* (0.789%*

(0011) (0.014) (0.013) (0014) (0013) (0014) (0013)  (0.015 (0.016) (0.017)
Hous 0.086™* 0.076°* 0.079%* (0.084**  (0.0877* 0.090"* 0.089* (0.088™* 0.090%* (0.094%*
(0.003) (0.004) (0.003) (0.003) (0.003) (0.004) (0.003)  (0.004) (0.004)  (0.006)
P ot 0.109%*  0.062 0,0877* 01257 0134 01487 (.134%* 0121¥* 0,099 (0757
2 (0.012) (0.019) (0.018) (0016)  (0014) (0.017) (0.016)  (0.017) (0.016)  (0.020)
Biiid 0.069** QO077%* Q00707 0.066™* 0.064* 0060 0.062** 0.066™* 0.070"* 0.067**
(0.006) (0.007) (0.008) (0.007) (0.008) (0.008) (0.008)  (0.008) (0.008)  (0.008)
Age -0.040%* -0.034%* -0.035%* -0.035%* -0.036™* -0.038™* -0.039** -0.0471%* -0.041%* -0.044%*
(0.001) (0002) (0.002) (0.002) (0.002) (0.002) (0.002)  (0.002) (0.002) (0.003)
Age? 0.001®* 0.001%* 0.001** 0.007** 0.001* 0.001** 0.001** 0.001* 0.001* 0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Hospi 01237 0084 01027 0103 -0106%* -0111%* -0119%* 01267 -0,130%* -0.138%*
(0.004) (0.007) (0.006) (0.005) (0.005) (0.006) (0.005) (0.005) (0.006) (0.007)
Depart -0.041%* -0.014** -0.023*** -0.024** -0.033*** -0.041** -0.043** -0.048%* -0.058*** -0.062***
(0.005) (0.007) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.007) (0.007)
Mart 0.034*** 0.005 0.022%* 0.026**  0.024** 0.021* 0.020** 0.016* 0.016™* 0.007
(0.004)  (0.007) (0.006) (0005  (0.007) (0.007) (0.005)  (0.005) (0.005)  (0.006)
Edi -0.035%* -0.026™* -0.034™* -0.036™* -0.036"* -0.0327* -0.032** -0.032%* -0.033** -0.027**
(0.004)  (0.005) (0.005) (0005  (0.005) (0.005) (0.005)  (0.005) (0.005)  (0.008)
Road -0.0137* -0.016™* -0.009 -0.0147* -0.010 -0.009* -0.007 -0.003 -0.005 -0.008
(0.003) (0.004) (0.004) (0.004)  (0.004) (0.005 (0.005)  (0.004) (0.005)  (0.005)
Subway -0.0477% -0.026™* -0.0517* -0.048%* -0.060"* -0.053"* -0.049** -0.049%* -0.049** -0.032**
(0.005) (0.007) (0.006) (0005  (0.007) (0.008) (0.007)  (0.006) (0.006)  (0.007)
Park -0.059%* -0.033%* -0.052%* -0.060™* -0.0568%* -0.069"** -0.051** -0.050"* -0.054%* -0.052%*
(0.004) (0.006) (0.006) (0.006)  (0.006) (0.006) (0.005)  (0.006) (0.005)  (0.006)
Haf: T D51 0.]148%% 0467% 0J36% Q141 0163 01630 0174 076 0760

- (0.011) (0.010) (0.011) (0.015  (0.012) (0015 (0.014) (0015 (0.015) (0.019)
Unifis 0.070%* 0.040* 0.032 0.042** 0.0561%*  0.057** 0.046** 0.055* 0.065™* 0.1071**

- (0.016) (0.023) (0.025) (0.019) (0.024) (0.028) (0.020) (0.015) (0.018) (0.016)
i 0010 0005 0060 0066 0053* 0023 -0045* -0075* -0068* -0.001

(0.021) (0.039) (0.046) (0.034) (0.026) (0.024) (0.026) (0.031) (0.036) (0.034)
g 0210%* 0136 -0130"* -0145"* -0154%* -0200%* -0251** 02077 03177 -0343%%
(0.012) (0.017) (0.013) (0.017) (0.017) (0.022) (0.019) (0.020) (0.016) (0.023)
NEA -0.3377*%  -0.214%* -0.217** -0.245%* -0271%* -0.320%* -0380** -0.437%* -0465*** -0.476%**
(0.010) (0.012) (0.010) (0.012) (0.013) (0.019) (0.017) (0.015) (0.015) (0.019)
SWA -0.300%* -0.226™* -0.220%* -0.233%* -0.244** -0.280** -0.328** -0.367** -0.389** -0.383*%*
(0010) (0.014) (0.013) (0.011)  (0.013) (0.018) (0.017)  (0.016) (0.014) (0.017)
Slope*CCA -0.066%* -0.0677* -0.092** -0.0877* -0.085* -0.076™* -0.064** -0.054"* -0.044"* -0.046™*
(0.005) (0.0171) (0.011) (0.009) (0.009) (0.007)  (0.006) (0.007) (0.006) (0.005)
Slope*NWA -0.048%* 0.068"* -0.075%* -0.0687* -0.071%7* -0.0617* -0.049** -0.039%* -0.028™* -0.013*
(0.004) (0.008) (0.006) (0.005) (0.006) (0.006) (0.005) (0.005) (0.005) (0.007)
Slope*NEA -0.039%7* -0.069%* -0.0777* -0.0687* -0.0637* -0.0517* -0.037** -0.024* -0.009* -0.004
(0.004) (0.008) (0.005) (0.005) (0.006) (0.005) (0.004) (0.005) (0.005) (0.005)
Slope*SWA -0.040%* -0.062% -0.0697* -0.062%* -0.0617* -0.060%* -0.038** -0.0277%* -0.0157* -0.013*
(0.004) (0009) (0.007) (0.006) (0.006) (0.006) (0.005)  (0.004) (0.004) (0.005)
Slope 0.036™* 0.062* 0.0677* 0,058 0.058™* 0.047%* 0.034** 0.024%* 0.014%* 0.011%*
(0.003) (0.008) (0.005) (0.005)  (0.005) (0.005) (0.004)  (0.003) (0.003)  (0.003)
Cons. 9174%* B8HET¥* 8898%* 887LY*  8.923%* QQ62F* Q277** Q490%™ Q640 Q558
(0.075) (0.099) (0.097) (0.095) (0.112) (0.112)  (0.100) (0.095) (0.103) (0.115)
Ad). R? 0812
Pesudo R? 0.543 0.5635 0.538 0.545 0.557 0.572 0.589 0.608 0.634
Slope equality test X" value [Pr >x*]=1310.955 [0.000]
Symmetric quantiles test x* value [Pr >x*=242.100 [0.000]
Obs. 5680 5680 5680 5680 5680 5680 5680 5680 5680 5680

*n < 0.1, *p<0.05, *+p < 0.01
Note: Standard deviations are shown in parentheses
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Figure 4. Partial effects of the slope by district at different
quantile levels of housing price

Model I of}41i= o]2idt E74o] HRHR A -5 31 E9|of Al
A= 93] F7)of B Ale] 7 et & & 4 AT

o & 342 GoldS I3l A5 3L BR &8t &
o 35S AT o]Fof o] AHQ] FHAUSEA)S EAHHS
He A

A HAZ FEECEA)E A3 YmiA] 47) AL B F2
9] #7Hmedian quantiles: q40~q60)2 ® 2715 B+-Z 7|4t
3 OLS F4Zet Hgt 328 U SIS-S & 5 9
t}, ol ZBAKES] F3Felo] ARERE Bro Alol= A, F
A& A Yi(within)ollA H2Ql 712 Hele] ofgf=e] Y
o2 fAR 9FS vAL USSRt o]t HEe
£ A5 288t QRS A43 AATH2010)- o]/3 Y- 314
(2011)- 2X18](2014) SolA F8H AAH, AhE S {24,
e, BiE 99FY T FAREE Mt 8l S
3/30] 733 8QloA] FF R Yehh: §HoR a%E 5= ¢l
t}, o] AAtms T8 HHelA A% FA4=a.9 FHsiA
AlRlS] B &ofl Zlso] o3Il UZS & & Ak HEQ
Model I 2 Zo]| F7HINE A2 AA ddo= 4% 3¢ 74
Abo] 3ke o] 2717t E9ER B g Alo]7F et A, #
o2 FES Model T2 Z9-oli= HE A FHHRAZL
2 JHEE|o] FAR=9] a7t fASH YrElT

T WA= AE9] 7Hlow quantiles: q10~q30)9] 7% q10°]
A ZAE=S] FaFol K9] £91(q0)0l vlsiA A orste]
o] yepdtt, o] EAL2 Model I 3 Model I 9] ZE Ho]4
S e Sl e R, HA]o] BF(H)e) gl 25t
Al Yehs SHAGEA)S] 9% q109] FAE 3= 2}
A9 Sk o A yEigal ok @A (Table 2)9F
(Table 3)ol|A] Aw i u}e} Zo] q109] 49 Y 9 x|apE A3}
o] A7) & F8 Aol Aol IRt ARl AR Mt
E93 EAQ ol EY & =¥ E I3 R 7T FAE
o1& & Ao s vd o, q10 I Well AFsh= 719

172 "2EAE, M6 M7E (2021)

Aol Az Edt FARA &l AFSIL Ae AS
o 4= 9}, ESE FEyAAA Q010 4SS A B¢
g of ofutE Hieo} =2 /Aol Qo] - Z5HA
HeRd & q109] sfFshe 7Het 391 2919 71 2hol AS
sk FAE7 o] - o] AA RS & 4= QU

T q109] bl AAEF 77 AFE gEo| Aval 7}
A A5, o]=9 A £50= Qs vt ATFh= A
SHA S AT 22 2AIA o]-8-9 iAo} F A A
2|3 o) mEx 440 Aol tig ALS 7dE o gle A%
off QchH, 7ol weiM FARES B3 4 A 2 A A
Ao| A4 (second best) 22 12fE 4 Y}, F FAb=rt 2
= A 939 Fa4o] A 9o A ygd
T USE FHE 5 U vRo] A2 Fo] FIAR o|F 9
2 A Y 5ol FAES] 53} F Ul F244 Y ARkl &5
ST 0] BEE EAREY -5 v o2 FE7HA | 0|
A= FEFo] YAHFE AFt=o] g E = U2 9m|ditt,

Al HRE 189 (high quentiles: q70~q90)2] %ol
q70~q80°1A T} AR EAE Ak Ba& HolA|
T qo0ollA ARAFA A=Y A7) o @ o EA W=
Z& SRIE 4= Q. A= B3 2719 71282 0.00%2
Age v, q90ollAe] A Axk= ZFBHCCA, SWA)S oFst
(NWA) 223 FH+H)BHNEA)Z F8E & Qloh. WA 23}
(reinforcement) @4o] Yehh= AT} Agde #i17} of
THE(¢90)2] 73-9-ofl BA] 9] oftER} 7541 2] ofHlE Zho 2|
of 93t 714 A2} 6L Z38tA Ve Qltk, A= 778
2| goFo] FREHA Ushve AU AYEAS THeR B
oh4l, QIGHAL AL, Hale] =4S ETA £X]9 FHolH, A
29| JALZBIFAAZA A 2§ Fe 8489 Algat
ZE A=Al ZHA FRH AFho| WAL, olet {A AT
oz Y- dF7lsol A3t =4S BA 9 FAEA R
E3 EAo] JItHAZEHA], 2008). °o]=1dt 54 (Figure 4
oA 1T 4= lRo] EAHY AR FES HDHE q907t
A ZAHeO] FFol| A &Hom F}3tE| o] yehtal Qi o] 4
M= Davies et al.(2008)2F Duncan011)AH ZAt=e] 24
2 7127} B Aol HEH7| Bk =AAY QoA g
A Z]F 5 A19 9] A9 A fd7sAd e A3t 5 WA
4 527 gfo] Aoz Harlo] Ll Q= o2 u}
o}tk (Saiz, 2010; Glaeser, 2011). 53] %A e FFE]
= HOAAH Fo] Y g Yste opEo|A o]2{gt §A4o] yEt
A2 A= =HAY = B9} 54 Tl 3%t A F
A%l e ¢4 U

W2 AEANWA)oIA = FAE 2317 oF3Hweakening)
Eof vehdt), of7of|x xnle] Hadt REL2 Y EF F
SHEAI AR FAES] KA A7) 4 B FHH 9




FESILAIRO) T2 ZAKEO| XX HE

o g WishE o] YeRgEr?77olct, thekst ggle] A15E 4= 9)
ARG FUT A q10~q80 HSoIA =2E o] 83t A
2 53 FIAo] AR +E2UL 7T o, BAES] 23F
G2 JER o] FFE PBEE S o2 YR S 9ot
SN A U B4 x| ofA] Au|AJoz Qlste] FA49 A
gro| vjeFA o 2 HAE wii= HA o 754 7k AR AR
£ 4Tt st Aoz FEE|AY 54, 2011). g E
o] AEHS ¢ vtEALAT} LFFERRL FFAYo|E &
F8EaL 20008 FHMEE difi g Al ohutEs) FFEHA] 3§
RG] 317} 2 HFEHARS FAJetaL 7122 7]uiAlAo] ]
&x o2 A=t olef wetA H|F LFAY = Bt
3 2k 9 B3 HA o] AdAHA MAEEA FAES B4
2] o] AG £F AAE O] AT AL 3 2T} o] FFA]
o] 243l avtel AFEo] Uerd 4= e Aol ot
EAL AA=S] B(-)9] Fgo] A(H)9] o2 W F5
He] 7ot dAElo] sjAfo] 7R, FEA FARA Y] 17}
oltEY 9 3} ¥ W 5% i HIA F FAREY
ZAg o] AEHL ALt} o 7] g Uehd @4o2 3
7Hd <= 9k,

apAEke 2 FEA(SEA) 735 FAHEQ] gkl AR £l
AAA A+ Bz vepdat S0 B4 AS7IEA 3
A3HA| oFstEl= ES Ho Y] 47] AYe] 243} of$- o
A9 Zo 2 vehgtt, o]g T o]AH 39 ¢l
& oh3 o) 49 4= Ak

34, Model I 9] FHASEA)2 EHACCA)S A& 5
F2Q EAR|ERE 3540 A2ol= E73ta FAkc] 95
o] A% 29l X}o]E Holul Qit}, BE W4 AT B
o] AFto g £ Aot g Ee] e E4 02 x)5d
FE AL F e A milolzhs 38 olo= WAy
elo] Ay WAy Ex| e Alolebs AFs st 2}
ol 7HA AL 9l o] Apoli= theFet 7HdE 71 A1 4= ey,
aFNE AR EAHQ G 271= Ag wlet 4
A=l A2 5 Qi) dlg S0l AAIZHAY S it A
2 B3t0] 1990t e $IAI7} Ee Bsido] Al L AJE
d 97 A= I QA 71 8AIZIRI] RAIHE GAEEAA]
oA ZUHA LS o= AU E 11 {947 oF 100m =
vk Q) 2AYBAEC 2 FHQl ol G2 HATof
epdehElAE 9], 2006; 01F8} TRRE, 2009). &, AFo] B
3of| ) 2] FaFoll T3t chakst Aol A A wel o] AJE
He| F7t YUY Y2 T == i FAEE B3] £
A2l FFE A= AL Al 22jE of, FAEE Ao A
B e HA AAE £ glon, AEA i tet
A9 A E A3tel7] diito] FE7HFe] FAF )R] £
3t o= v 4= therg<S: 9, 2012). HHHE FEHY

739-e} Zho] 7 & An|ALY S B3 7|91 Q) QAL AAE
o RAA ¥ ALz B 7R AEHe| =, o
oFet ARl oigt Y AR AAAHA FA=rt
g7t o] X 25 HA FFE AN ¢ ASE e ¢
k.

B4, ARSIl §91S 23S 4= ok A FEAY
ARX7HA] are] o= A %A a2lo] Fare n]x)A| =i,
A71EE B 1980 7H] 3L 60m ©|3t BAKE 20%= o]t
o] Beksta 7ftho] golgt A o] WA U=l on o|xct
B8 FARAY B3 60m oV i o] @& AL
o] Z|AHHA F 2| Apelo]] EX|o]go] H&E = A7|7F A4
oJaHA| Vreb A =1 AcHY - 73871, 19955 1996). ©1el 71& of
THE ke e AAE o] Y Wek 15| flof A A
Eglon], /g AAjEe] B B3 60m o142 Aol At
ofE Feto] YAsHA | Aol ol2dt UYL &
A9 At ol HtE o] AHAAHA| 7)29] Hegt 54| 9
o] 943t 7|WIAAE TR 5= A B, SAl 8 A
A3t FAA A 7o) 37t B2l 8 71531 ste] HARR] o) 2
g A0 2A4H FoR FRH} A7 At oflE} A
AFzo] BRI dgkHe] ZFEEHEFE Duncan(2011)- ¢4
-314]2011)- 0178 21(2014)- 01 &(2018) FollA A|2% upet
o] H|A 2 £AESLFE O Ql5l] A7} ol 5ol A3t EE
o] ¥& < 9SS 1T o, FAze] RAAHA I A4avt
733k 4= QU

V. ZE U AAKH

2 AE ol2018)o14 A71E FESHEAER e
BAHES] g H(two-sided) 58S A E7] fste] 2% £
I EAo] 7hsd 95 STAQRIE Aste] 219E FE7}
Aol B FESHAIA BAke 9% wskE vofst
1, 7)) WEHA| Z3 S EEsP] A Al=E

QR #&2| B4 Btuel Pt FFo| FEtAsE] o
€ AelE A8 f1EiM A=l tigh White's test, Jaque-
Bera, Robust 27&4] % BACON Outliers H42 89 2
of| thgt slope equality test H symmetric quantiles test 71
23 ZEsae] 918 Wald 28-S AAskeH, H323
BA=e] G TAH LR A Fe7IFEe wEtA of
AR 54| && 5.

EAEE] 42 TS TE BAEY] 9 F
A5t7] S180A A& AR F (Model 1)2+ 5t AHEFH Model
I)o= Sgato] A

& A9 F8 AAFEL thast o] 8o 4 ik

A, =AW A= G FEHA o] AR H o R W
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I} Al FE7 A mEkA oAl SRS A= RS F
ettt & golN +4E A BAE Bt 4
doflAfg Uehhs @40] ofd Ale Ao Bk glon,
FA 7HATEER o] izl TherRt SR A] 0]
o2 WEEN Qloke & A9 7HE AR dE B
AH=9] gk A Bflel AA AR 4hof o] ojd
W= AT BARES] 387 Ee 7 Bk 7 54 2
i 28l Aol wietA] o] A 0 2 wtHdlE o] YERd 4= ¢
2 )it

A, A= FAA 92 A B9 T2l TR
HERHIL Sl Aol ol B EA Hold FE7tA9 &
o] 7H9] A5E v’ AL Y o, ATt B2
FEo| AT ALE 7HOA A= AT FEA AR
vehd 4= Q&S 9Jn|gieh ™ A 89 F2bolA Yehts ZAkE
2 7%t FAA AL EAIY A&7 AAIse 8T A
Aol E & gl Aofgrlof whe £5ES ¥ o A4
g F=eo] thgt A8.(needs)= UIFIE oFsol U Hd-AEY
7Y NP7 5 T8 AT A4S Al FESH L
ebd 4= QIcH( 8= EE Y, 2004). o]u] AFH e} Zo]
o] Aot 4ol A 53 QAIE 4+ Jlon, AAH o= WA
B BAEE dA AAAE < ik Bl B 7 AAIE] o
2 BAES] RF 93| B2 TE A9 T2 o)F0]
ARk 77, L7 3P Aol HF-E el flon, E=
AF7IZE & BAR=S] FAAR] ool A E| 7 9
o] EEA| | =0k 4 UHASA - F5F, 1986; 74wt
&8, 2009). 371914 #-217F LA| ook & A2 H&2 75
2|2 o]Foiq EAJh= A |2t B2 5 7HRl0] obd A]
< WG] 2xH 53 ASA Aast=o] 2Ag & A= A
olc}, oA A= BAAQ FaFo| AR FtollA F3is}
Al Ve 32 ZARE ] Rt A ARk i o B ALSS
9| 4] Aejl ofFFE A = o, oj59 FARRE 18
g o F2AoR IF 37 E¥ @l A3 4 A2
A5 4= AUtk 718 =H o= vFo] & o AZAlA Ha-
AIZRRE Ao JFFor Fashs dAH 49 3%
i AL £A]2 223 B BHo| WaES AR
4 4 e AT Y o= ke 4 Qo gk, 44 553
T ol BN AFA E4S 1T 39, dAE 33ddE
H BAS AT BEHS Bole 32 U PP Eo=
7180 o2 QS It A Y2 A vl AFshs AFRlA
HEiASAAE A4 9 S 2ot & FEste &
502 QItt 4ol Ao ARE 2o} 34 4 =S A
2 gart gl

AR, A= A I 5 A9 17} olE
gofl A AR ol o2Rt B2 AEE At 7K

174 "2EAE, M6 M7E (2021)

o] FHA1E 2] Aol 2 FAE 4= Qlrt, di-tR ZiEo] o]Fo]
A A 99| 738 38 W Ao Rt 2 P = 324l
A=A FAE=o] 544 aQl9] gofo| fAwT, S48
Q191 FHAo) B= 2ok 4= At 3N i ofutE ©A]
22 AYE AL AHARIY B ol AF BRSO of
oE o2 | o543 AL AHE - EA BEA, 9
el AL HiaF R et AAtze] £A29 ¢
g e 4 Yo 9] 2008; @0 -2rAd, 2009; A
7 2, 2009). &, thF NS B3t 715hAA 4 27] 9] B
2 A9 AA9] 2184 P4 (topographical features of areas)

oAl 4= glen, A S92 FHSSHA BAES] 74
] FFE 3R Yo I = USE FAT Ak
webA FAkEE 2hs BAA Bl A2 A A4k 9
A= WS =20} B3 B T3 tpofet FH Al o] ¢
A 7% g9 o] AT HeteE HEH 4+ IS Ao
o}, ohik 7R Q1% AR B4 A Fafo] AT 4 vk
7Hdo] AR w, 7IREA[AES] 7jAdo] Ze FAHA %= #
7 AT dasdo] Aok, AHH oz FHE 754 A As F
AR 9] 257 TA9] BA 8L &S B, TA] FAEES
AFsIaL AR} A ARE-E FASH: H 88 H8S 31l 317] o
FoI (A, 2011). THA] T3l it JPEE R]oj7 HiTkA]
oRIE: EAI9] AR 37 AFEE 12sste] 2A| FE 9
A3/ offshe 74 d¥e] AAE 4 UtHGelézeau,
2007). °|A¥E Z=AR: F7HER o] AAJo] Zstar A Wskd 4
Sle YL veR FAE shte] AeAolng, Al B
AW 223 EX|of o] T B0 SRA0R FAIE ET
T e BAAE At uEhA BA 9 RS AE Aatsh)
S AL =]1517] ol AH ez A7 djgt AF
3 FANSEY A 90| FHARE ol Fofl 7)A 7HsE A
A4S A7fsle Hgte] a4 €

2 AFoAE Tt S Bole] AFE A4S NHE
517] QfalAl AEE AF-E Alesigl ot ot EE IS
Zt=t), HA 3] 48715 24 (Modifiable Areal Unit
Problem, MAUP)7} 2122 5= 9ItHOpenshaw and Taylor,
1981). & o= At AEE 3349 112 (scale)2t 73
(dividing)2 o18A| g 2ak=1fo] wheha] chekdt A= vl
& ASE QuIFTHA LY, 2011), ol2F EAl= FHAGEY
o FERAIGS RS o FAgHE 4= e, JE
2l A(intramax) ¥ 2 EFS B85t FHAIGAY i &
g A8 Al=S urEAF 2Q014)0] HEEH A2 7155
FEABHAILE 8712 L= o] Uesion, 28 FeA%
9] AAle AR ZHI =R Fof o3l A P2 o2 FLEE o] U
S A3, o1t 3| 12030 A2 EA R, FPolE =
Al Ul A199] AP A EAo] W= 1167] AGAEHeE &

Aol ¢




FESILAIRO) T2 ZAKEO| XX HE

FE. B 22014) R AM28EAAZE 2 A2t 94
& 7ol AGQAZ A FEHRAIRS] R He BEA
o] & Utk EF 2 A7 A0 STE AFEHS A
St57] wiel 57k 9P A&l obd B EAIR B B4,
ZAAHES] Yol =AIER Aol WY 7hsAdo] w5t
oA FF Aol A 33k ST oA FEEEAR
& B0 RS £E0 R FESH 7E 37 Dol BAEE 7
A=Y FFe AR ATE Bado] Aot olgdE &
QA= A2A] 1,6907] TA[2] FYE oftE 714 7]EL
2 FESAS FEshs ks AEe =i Xo9d B
T8E AldsHA E5stA] 23 AT A 9E SA4E A
A TS 5T BHO= sk o 1 AA 719 o
A A8 FARAE B dUsHA zeEhA] &
3ol & g9 A= A HE 4 Uk

1, THERBARPE ZALEHL A2 0f M2 SE54 ZEH7E Ao|
=R B F0] X|E- XME 7IES = THX|, "X &AL 28
Al IX,2 TEol EXSHS Tt

22 0[2ol= EX7t Ol BSFEE LMoz st 2948|747 HBE H

T= YUREH2010), ZEIS2014) 2 HTF Z-HRAX|CE OfIER}

HEl0] 24s|HEACE XFEHe EME UiE HT= WA=

AUS.

HIE SARIZI] A@X|ME H2712] BItE 0|F{XIX[2E BIEALe

S E50] st ez Agds HEE| MEths BIE 2

SIS(27|H, 2009; 0|3k 0&E 2013).

sl 7t D@2 MLt b MBES- FEIP! semiHog, Box-Cox

& S22 FHsk= WHo| e, 248 STERL XieEez

AEE)= 20| U

&5, FEAEY HH Ui Slp0f #5104 505002 HI:0lAM Cii5t o
70| QleL}, tie o] HolME 50~20087t o2 HEPA}
FEo| =gkt ez Ued USMooney et al, 1993). m2EM 2 A
To| REQR FH2 FEAEMQ 2ot MUATE FNSHH HEX]
HZ0ll £5h= 1008 BIS2 AAIEfPatiengale et al, 2000; Cameron
and Trivedi, 2010; O[4% - 5{A], 2011; BHA- Z=5t 2014),

6. HESEEY0| SZHL0 iE BHESS0| CES4MH siE ot
SIRtEC| o2 AR =2t0| QUS{Aken and Wesl 1991, Hayes,
2015; Lacobucci et al, 2016),

7, 20154 X128 EEF! 0|F= 0/&(2018)9] HZnet H|m 7Ks8t H
A 2 7E el SE 2|1 XETE ARG AR BIE
2 UESP| 9IE, 420 S=ESME ME M2XE S55E A2
7} 2015\ 180t 128 X|5=2] HRK= 512 223t 7|2 450] 0|F0
XX 22 He S SR S=E 12/128 X=2A} 16(5.4),
"17(7.2), *18(11,7), "19(100). '20(22,0) (20174 11€=100 7))

8 'M2A| nE4HY SHsier0 2 Kot HEx B2EE2 1996
H 29.4%0|A2H, 0] 2014371X| 30%7IK| &8, 0129 A, &
Al £8xk= 1996\A CH| 212} 7.3%p, 36%p, 1.8%p HAE, TS0
2016301 ZEE MSMu[0l0] K2H FAHX| Mef A 2MFo= 1
AHE= MES DENHB7.5%)0(%U20, 2015 MSFSLUTEAC
=M 23ato] A2 109 25 X[eHEYo= LiEHd,

=9, CiTF OHIES| S4A JHZE0| T =2 SHAHE 0|20 5t

P

p4

o] CIX|ofl AI5t7| w20 7HE Aozt ARE a2 HEsi7|of
= AR 2x YdE, 2 SP0ME 5147650 JiE OHES A
S3A[2H 16007 OHFE X2 0|R0N Qleoz SHAEZ &4
7ts4 o, 0[2{8 2xle OLSslFEA =edt S8 HEX| 71E
2 Ui =0l MElE FEZENZ e 7HsA0| WS Duncan,
2011). M2k, 2 H0iMe 0[2{8t EXIE ZAslsinRt TX| 1L
i OHIIE HAZE FEd= BFslL, 0|F Hige= e HEo
o712 AEei] SEE HE olME 542 BIHSi0IE 2018, =
EWERO| M7t A MEHMS A0H EM X27R| MBSt
B2 A0E7IK S HEHRI H? SUS HYO| 0IIER RRIVUS.

Z10, ZA=E ZEEZIR0E 75 &5 20 12|10 23820 S0iM K-
KIME MEHE Hololr| ot MEEIXIRH HOPH= ZA=0] ojn(e}
20| Moot U, 2Erte| 22 XIE-XIME 2lolsk=d] o
= EX|9| 7127 3 IXE WriAle| #Eo 2 JIEEH, 7E-ESS)
R0 vlmX HES 7|IZ=02 ZHE EX|Q 7|87 |2 SAY Ho|
SE g O Jalo] Ze MOS0 Halsh=s =0| Hale| HIER
0|5 7HehMgh & Q= B3 HEMo| Higkdg Qlo|g)

F11L.GE S0 E9 059 OMIE 7142 434618 #o|1, 0] 24
= 95% MZ[FZH2 44,0002t HollM 42,9298 2 Afo[9] 7t &
QE =355I, 0| OHLE 71 | U= OHIIES| B MEHH
2 81.79m%, THX|F2E 503.18M, XY IIXIL W Hale
42883mE 2ln|gl,

12, 0|2(2018)2 OLSC| ENX 2R E FASGIIA ARHE KAl HE
g MXL Cook's d2 &8s RO|0|E(raw deta)2] E0|XIE Zchst
oimIgt

13 FHENC| M2 FR B0l ZAE, MUE FAs Zajds
J2|1 Mol Qs 2E SERe AERIE F5i%7| w2l
double—og S92 ZP SEBIRTH 1% PSS f OfLtE 71Z{o| Big}
22 on|3ict, ZAt=(sope)e] ZR0l= HXIZ 2o|sk= 'Ozl AA
= X7t 2 S(perceniage, %12 2I0[6H| M0 XIHR2E F5H
R e, siM2 doude—og Bt SUSH EZ0| 7158 GUEral
and Porter, 2009).

14, K7|0M E/1EHEAS] ZEMEEH2 Pseudo R?2 LIEH=H, Ol
EB2 Mp{intercepl)te ZEEH MEHE 2%(restricled model}E
FHE As ISR TA| SEMaT 2EEls HA| 2 unrestricted
modellE LSO 1 ZAH|ER 85 Zi(@TIs], 2014),

16, AI4-2] SUH AEslope equalty tesl)} ChEH HE (symmetic
quanties lest) 25 22[2] 48 10745 7|ZC2 AAGICH, SUY
Ao YRS Bt ERA LIt 2tk WS oS, ciEA
HHE DS YRIHAS 1% FYLF0IM 7[2i=l= Aoz LEH,

Z=16. Craf=|H= &(polynomial regression mode))2] Z2 HIME S22 A
Sa|piRMo| =0 7150l S7iH4 7io| e MY 2X0f S|
S(Gujarali and Porter, 2009),

17 Ot X9 FAs FHE M FI1E HAEESIE ofX| WS
Ol= S76t0 ZA=S] VIFE0| 92192 LEHH, ASXES0| £
0] Chet BrESS0l ChE34d ool Chet sixisel oA
2 U2 =2=o] LEHHAken and Wesl, 1991: Hayes, 2015;
lecobucd el &, 2016), SIXI2F Hayes(2015)0] [2H ASASS0E
HHSIE Z20 CEENE2 X5 28Vt SR USE ZEeH =
IS, 20| 2 AN ASE2soz WAMGH= EAA|A
(VIF)e] &2 Yol S| A sigal= H2l LIVIF<10)ol 2IxIst
oz NSEESEE MEslHAM Whilsl= ChEE3MNe| Bls 2 ¢
2| LM =2l= &,

718, Z2F 2 M{road)H401M Mode! | 2+ Model 11 ©] S5t xl0|Eo| 2
Eh=tl Model | HiAM= 080 R 1%0A F(-)o| FHOZ LIEH
X|2E Model Il 0l M= EAECZ Soln|gh Fekg 0|x|X| Y= 2oz
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. Model Il M FEE HSAES A8 dlidlshs ol =27t 27F. B

e ftel Bl AMEEs HEEHR! SHAESEAS| BA=S] =
Fap7t =[of ZA=T} B He SItE o HEisi=E 7t HalgE ool
g J2ln AYE HSAEEe] FR0l= SAHHCE FolslH BA
o] ST7h Ao math Fattichk=s XS Qjuleh, £EE JiE A
S YSEE Fes SHRISEA A= FEARRAQ Hal=M 22
Flpertial efiect)2 sAd(Aken and West, 1991; Saha and Su, 2012),
CIE0] HoE tol= sigEYel = Euiz XY 4% se2
o| Zt0| GIFE 2nfsly| w0 A Ho| |oldE HAH= Lt
Efit= BAI=O| &1t B0l YIS DIXIX| fiS{Kauiman, 2018)
ASTH FEIXIMO| BAZ} HIEA] HZEE H2 OlH, =HE- 28
(2005)9| Z9IE ZM0f =M FHAS 12900] siigels 71 & <
10%7 FEURIAZ1 SE2(0] ZEE0] UASH, Hiz FH45 58
9 & oF 14%7t FERIMZFA 1220] siFsh=s Aoz LiElE.
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