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The Roles of Urban Parks in Local Small and Medium-sized Cities

: Focusing on the Effects on Single-detached Housing Prices
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The importance of urban parks has been well documented during several
decades. Green space can create an attractive, healthy, and vibrant places, and
improve the quality of life for their citizens. In Korea, many previous studies
also show that urban parks are positively connected to housing values that
indicate the utilities for green space. However most empirical studies
conducted in Seoul or large metropolitan areas. In general, high density cities
have not sufficient green areas around the residential areas, so the closed green
and open spaces can increase housing values. However, there are lots of green
spaces all around the small cities, so we hypothesize whether urban parks close
to residential areas still have a positive impact on housing values in small- and
medium-sized cities. Additionally, we assume that the impacts of urban parks
around the residential area will be different for each high- and low-priced
housing. This study applied hedonic price and quantile regression models with
38,097 samples (single-detached housing, 2006-2021) in 36 cities, larger than
50,000 but not Seoul Metropolitan Areas (SMAs), in Korea. The preliminary and
key findings are as follows. The closeness to park is significantly and positively
associated with housing value, and the effects are similar to previous results in
high density cities. The distance to park elasticities of housing prices are about
-0.046 and the elasticity of the lowest housing value is about -0.06, but the
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elasticities gradually decreased as housing price increases. In a city with a high
green ratio, the positive effect of proximity to city parks on housing prices is
offset by low-priced housing, but reinforced by high-priced housing. Urban
park areas are negatively connected to housing value, but it is not statistically
significant. Additionally, neighborhood park, children park and small park

increases housing values rather than other types of park.

[ Keywords: Urban Park, Small & Medium Sized City, Single-detached Housing
Price, Hedonic Price Model, Multi-level Analysis, Quantile Regression
Model
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T BAZog golslA oke.

T 25 BAZ0E QoslA o eEAr BT 23Rt A (&, FEOM ARt g 71514

9,
M. A784 9@ By

1. 2MHQ

HA FATEAR} Tste] AFAER FATAY o= g2t XF7HA] H Ao A
FATAIE Aosla A% AFE0] 7= S tieA] T o] vl AW FAEA]
O] A= WA Yo(ESY 2], 2018; HEA 2], 2015; ¥AF], 2019). HEF FATA| AT+
= QA 507t o5tz Hosh= AHEHE 9], 2017; ¥, 2019; HEA 9], 2015; H&
4 9, 2013)7F 2oH, AA3)(2019= A ATAY QT A THAE Aot Q-
201t 0]319] EAIE ATAIR AoJshH 201749 AFEFRAL ARE 7|F02 2671 BAIE &

A & dFoldE SAEAE dHdes E45ke Aol ZEolez HAE 9)(2017)9
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N
i
&
2
&

ot HAE Ql(2017)= ATFFEERAH2015)9 IS 7IE0=E QI 5
ot vl TAE A FATAIR ZoJsta, 407 ZAIE B4 of
91 gEFE AAHTE A BV AFARE WS- Fa, s AAA]
H7F gt WEHOAAE Bl ol &8st MAERY 9 FE
HPA 2} YAl QlojA HEo] 471 A= oA A|Qlstant, B Atoa 2t
T SATAIS}F 40 AR8SE TEFE YX= 47 (& 3) 2 (O¥™ DI Zoh

ox e o
g o
_L] N
o g
=)
jaba)
rE

Wo
rr
AL
>
o
e
oX

o

N
-~

2
I

B 3) 2K

A= Al HE =
ZE= =3, 95 AT, FE, 'Y, £ AE 7.057
= A7, B9, AR, B, AA, 6,931
EE A4, ks, 70, IF -, A £4, Bat 6,210
b 53X, 9, =3, 8BS 7,936
i w4 oW A =Y 4,330
ot hz 5, oM A4 =4 9 2,664
SAEE =5 AX 2,969

2. MDY

1) sl 7t 23(hedonic price model)

FEL AHHAQl Aslet g HIRtt Ao 22 ATl FUt =R FAT A
E TU AlFAA A ASFH it =
Bl 7] izl S At 2 4= {lvk 1EiA FES o]dE EAe 7
2= Ao 4 Q1 BE vl /Ede 7RIn L A
A2 E/4(character)= 7H Ajgke] H3o] shte] 714082 AT & & Sl=d], ©
£ 54 7F(characteristic price) = I 7F(implicit price)etal TEZIT. FEHS
APA o2 2% 7FsSHobjectively measurable) B89 A v|X]+=(utility-affecting
attributes) £H|A7}F 7FXE Fofol= £49] H-3{(bundles of characteristics)22 X1l

K
H
N
2
H1
(r)_t‘:

N
&
o
u)
it

Fyoleh= A ¥ Court (1939)2 FEA o, FH/HEE F4ok= ey
7H 2L Lancaster (1966)2] AH|A} o]Z(consumer theory)olA E&3ctal Ect
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(I 1) SATAB67H)2 24 el THEFE EEQIXI(72f oY)
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=
A

o
SAEA
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Al(4digit)

x=
H
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Kilometers
80
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O]% Rosen (1974)°] 3lx=Y 7143} FA A%HHedonic prices and implicit markets).
g =l ® B4 7MY F3%l FHo| ARG IA ol AL 4= Aok o
al

P, ol= dley 71HE Hgoz 43t B4 7HEo] HHHAS] ArHEY sttt
I giedolet= 3O FY2 Court (1939)2 LA o, FHI7FAE F40k= o=
7 22 Lancaster (1966)2] AH|Z} o]2(consumer theory)ollA E&3ical £t ]

% Rosen (1974)°] ¥l=Y 7183 A A (Hedonic prices and implicit markets), ©]
= =20 = B4 7149 H3Ql FHo] (AN FFo] 2T 4= Atk
oL FxY 714 myow =5 EA slzo] YHAMAR] A AT} St
= Qltk= Qujo|t}, ARA Lancaster (1966)2F Rosen(1976) 28] 72 & ),
A= 2% W Aske 7R3 1 Aishe ARt dibAoksiolA HA) o golel

hlliliﬂ

(R

AU B v, S AHE x30] Shlo] 4] Brks Apgdos Aug & ol
£ Mol 2% ol2o=, T A YollAl £ o] Bt o] EASikSirmans

.. 2005). Bk Rosen (1974)2] AT 0% AR DL Bgsle] etz +4
she Qubel Setom Aeiiorh
BE Sy Jb Bge Al BEARge I olgsle] 4y By o=

[}
—+
5”._

Mg FH5171= sHANE 535U SHHSE log Agsto] (A 2-4)ske A7t &
ok o] A § Aoidom B WA or YA drke A2 floH, 7€ 7=
Al ZRIT 4= = AAYE 289 H3tr(goodness-of-fin)7t w2 RFS HEE@EE A
goks A7 wWrk ot Ad(linear) ¥ 7iE S40] S71E W 5Lt HlEeR FH7L
o] AFIIThl H7]= oy, IRk o= Al B4 S710 Bl FE7HA 7}7} o H}
27 ey g S&Hpo] AR TE 3t semi-log 2ol o|F2 1 XS TP &
o] &It 53] olFR1 P Algte ©YAHCR viE AT 4 Q7] g, #4
of AR&SH Tefet BAQle] AFES THA L= H|wsh] golstal AHAow o|sfd
k= Aol Sk sHARE Aol B APEFolu Hsemi-log HE T =Y
F0IA 8. & AFollde grbdo g 7 Bol B-85h= semi-log EP¥ ol5=

T(log-log) RPOE F77Itt.

A(linear) =9: Y=a+08XX +e¢ A D
semi-log (log-linear) = 3: IhY=a+8YX+e A 2>
Ysemi-log (linear-log) 2¥: Y=a+pBXInX+e (A 3)

ol%Z1 (log-log) =%: IhY=a+8YInX+e Al 4)
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2) Lk 2M 2%(Multi-level Analysis Model)

2 AT A FAEA9 FH/HEC] ZAZHo] ojdH %S ol=R] FHoR BAot
+ Ag 5o sk, EAE dut Y 7H nygoz HyE 7}#o

W SATARE FE7HA Zpol7t 2 £ vk Holth EE SR SAEA
HuHLE g-8510] TA] 7F 2jo]9] A TNfixed effect)E o= H= AT & St 5t

e e

R

o
=
)

I

2 AFolA 7HE Al A2 AG9E =x&3 4 71 241 5A7A] AR F
84 7F AYA] 837} =Alo|BE F 849 W ARG B4x(interaction term)E 5715}
of EAsl= Zo| HAQlH, Fo] HE HE IRl 2ge=® F4sid OLS
(ordinary least square regression)?] FA7|43Hno autocorrelation) 7Fg<S $JulisHA|
ot o2 2 8(multi-level analysis model)}2> 2t 58 QAR o]-&ot2 2 8 7}
AL N F8 B 51 A9 1t B 5 B5S Urol BAT 4 Q. ol A
ol 22 sy 7% F40 v 42 &8sk A Sk Sl
(Keskin, 2008; Law, 2017; Lee & Park, 2013). & 7toAe 55 7+ 75285 24
sh7] sl ARyt 717171 A9 =29 15EE 99 4= = Random Coefficient &
Fo & BN duts|AERACA 1SS B4k A g, 8 EAvsTE A9dE
2 b2A FHsk= FAloltH4] 5-7).

o)

Model:
Level 1 (1 8] E4 w2
P
Yy = B0+ 208K e €y~ N(0,0%) A5
p=1
Level 2 (A9 F8] 54 W)
Q
ﬁoj = 500 + z}lrﬁ]q VV()q+ "70.7'? 'r}()j ~ N(O,U?]) </£|| 6>
0=
Bpi = 0po t1pjs My ~ N(0,0‘;n) RN

3) 22I2|H(Quantile Regression) &4

i

E23]A(Quantile Regression) #42 F&4H,E HPA(ENHZE Yol EAsk= v
Hog B AIloAE A7te] eyt 11710] Sefo] 8] B4 g Aof wel o2 ohEX] &
Ast7] Pt o Z F-2olGrt. B2 SHHUTE AYFRE o] 7 BEE S|F|EAsH
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o A+E 4T 4 A2, Heckman (1979)°] W= FEAHHO(sample selection
bias)E WA 4= UL HE o ao] wet X9 Aol Hojd 4= Qlrk. 9131
+ Koenker & Bassett (1978)°] 2Jsff A= A ©]F, McMillen & Thornes (2006)°]
HHE i P (repeated sale mode) 2= FEISIAE FE7PAR|RE 75HHA £913
AE Z-8stAA OLSol Hls o U2 A0 = Avfehy wi2A] ShitEglon o=
VS F5ke o ERSAE &83 d4E0] S7IskAL it} OLS7} ZEzte] A
S HAadols HE2O| Bt o= FAASE FHok=dl, B2 oVdX(outliner)d]
w2} Aghe] ¥st Aot W, B89 SA#eE AHARE FH(4A Q)sk=t), %t
A9 Alg oAl ZEEe] doigte] 715 g A7l WHAlelth

AL FoHg(random variable)?l Y7F 3= Wl S914k ¢ B Aoizte] ¥<
A7 (A )2 YERE 4= Qlth ol 9k p ()= ZRFY] Arigkeol, 0 <7 <1
Atol9] R HE EQl(sample quantile)s 2Jw|gict.

A<

B
A<
B

rd N
4

€ =argminge ) | y,— €& | = minge 2 p,(y,—€) 4] 8)
i=1 i=1

Yo FRAe= AT DAL YO A9 r29Y ¢(n) = 3] B,

—

£(t) = argming ;Y p, (5, —¢) A 9
i=1

7F E=d, p.(o)7F FARO] Agighl ~HA R BuZ (y,—¢) = 0°]H 77}

(y;—€)<o00]d 1-79 7ISX& Z83itt. o7|of] A9 AR Hd 3 (linear

conditional mean function)?l E(Y | X =z) = 2/3S ALsld, 244 A sn=

W 2ol 23 AAEE <A 1003 2ol Fod = Sl

Bt) = argmingERZPT(yz_ﬂﬁ,ﬁ) A 10
=1

3
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8310 B4 A4RE TEUT. WA S50 GEZE 17 WSS 755 96 FEL
SR04 Bk Qi A 20068 23E 20219 XY W5/ o) A
dolelS stel LA Bolo GEFee T Folo] uEFe, thExe, by
2o, 33 5o Uhm AL Role o] A% BRE 23 glo), E A7k % 4%
2 3 Al AR o)gske Folo] wERE Ul g e B4 oz Aot BE

B2 5o FEAL 2T o, otE vjfe] A9 B9l F Fepiroz

[o
E

il
_l

By Ege = +
Aok Alo] detAolct. AAH7E FRole AUAH(m)T HAHH(mD)S TA A8k 3l
<8, E5FE7H 28Rl B3 7€ 7SS EY, WA o] FEUHES S5
2 EEskal 9lof 2 AFolME I 7IES A8 AR JRole 4 AR Qe
g, o] FAYRE FHlsto], AAZE R Q= dEFE FH Tt 3 E4e
Arrdstol A5, AR e R &8t Azl 74 A= V|E A (R HOF LT
SHdes Y 54, SR B4, A9 B4er 2T ¢ dled, Y B2 7Y
A A d s A7 HolHE, YA Mae AS5HES GIS AE= 37chke =
EnsHe 27/ EelEol 715l e S EAEE HolEHE &8 =2

rEdolElE E-8otqrt.

B AFoAE 37 H5E o]gF=t], HA AT A 4 eSS J|Eog
gEFEolA 7Y ke 39 S (centroid) @t SEFE7IX]] A A (Gaussian
distance)& 83t} YEYF-AL4(2014) A7olA 3L 7749 AL} 34 A7
A9 AE FEste] A Agt A7t A oY, o] Atolas FAH 1 AR
A7E B, A=Y AE AT E U e 3 HES S8tk gW-9 AT 5
- W30 FE7HEo| L F= At 18A E2 A7 EA(mixed) 3] wHE

Sl < IR 3 32 d=SEolA Tt
Ay, Fgd TLL 18, 1 0|9 FYL 0o tu|F}st
=

%

sttt
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1 9 21 M2 95T M0 IS % T ‘21—‘5 == E/\]o ol<jof
= 2 o5

a7 Hizoll, AR 1Ed 4ot 3:*—2 AAH7E HHof Zo] iOLOH/ﬂ
ARsE SME Az Jr 2400 w2t vjuj7bA 9] o] vk =47 AZjet R4zt
A Age FE7iZo] kA U F7F-Z(intra-urban spatial structure) E4J0l JFS 2
7] Hzol B4 et W=, Wil AARIARARE B0l A BAtE SHS=
dl, 3AACIAE AAT SHE 2digite] AAET =2 ARAPEE Aokl Utk &2 A
ToAE Lee (2007) 2 Lee & Lee (2014; 2020) A-ollA] AT U 283t 1-8541A] A
3 A = AATE ARERAAR Aok ®AI(e14dY, 2018, pp.97-105)= ©
23t} Geographically Weighted Regression (GWR)S &-8sto] HAE AHAA
|UTE I7ERHE 2451 window sizeS 10712 100712 FLESHe] 1002 =435t &+
A7t 10002 743t Fhofl v SAZCE foloHA & 57+ 1-&SHAE AFelsta 1
% 7P & IEFAHAE BAHCE, I v fHEES FHoE Aot HAS 283
o] ANE &-&sto] TEFEoA 7t =A] O] 4l 9 7P QIR REAZA] AYE &E
k. st o] YA EE e w it et sty A SA g Aq-dolA -
=t & A7olAes A ddiewos AlFske FAEE § 250t FETS S8
9] ey B 4o 2SSt AE & SHE AT dRbdow 2T
T2 T FAA ] 79 H/ﬂ golEa, U EAIAE Q] $3HEE(Superblock)=
SHOE AYEs HES vt Aoty FAXOIA n-gHedS REFst] sk
Y JHE S8 ]1_ AFoA M-S BT A B A[5Hd AAE T2
= Tol ARSFloW, A SALEAlE HAYFRAC] 11 AT Al
2 A= 3070 SARAIE THH LR BASH Aol HAolu4 SAEA 7F WA & H
olct. It QIFIET TET, AMYFRE Zjol7} 9lom, A AHofA AA] =AHEE
tEnh A E4 Aot = A0 R WgE 4 Qlo], A7t WSE o] 848
= Hrg3itt ‘:}U} A ARIFZRE BT WGsh = ofgl, AA A F AR BSol
Axr EA1 AHA Rl A2 HISol Hsl =A] 7t drfut Zfol7F U=A1E LQgE 28510
w40l HHgstA I‘Wﬁ 11-13).

N

=

o
RN

0
<

[}

I
0

0
¥
o

o
Kl

_ll)lv
Ir
215

rEl>1=~1J

;b
0

E il

o

SU
= — Al
1o.=5" 111
_ MR A A E SR .
SU= a9 AA A g AT 412
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g = = 7F A A 2] 82 A 13)
NI A A A g A -
H 4) Hax MH
Ha = NS INES
(@94 33m') 78 7 | 9w ] . .
—a s - AN HFELER) 2006-2021
T S 3
Zd) gt Bl
& AL ZAYE | dummy .
B = AEYPHEETES 2022
Fo Y v~ FHIEEDED)
T+ 5 Fx dummy
e v dummy
Afde 5] AAHNHEELEH) 2006-2021*
T A km
T WA ha ASEA YUY EES o 20227
Y %3 dummy
R == m AANHEELEH) 2006-2021*
-x = T A7k
=7 A A km AZALAZANEAS) 2019
BEA7EA 9] AR km
- e Axz25 5 u YA EEH ol H
2557t A km @f%ﬂ%q@ﬂ) 20227
HARFA7IR] A km SENFE AGHAYTH 2022°F
=AH& % A= (A %) 2020
SR o 2 AFEABZAHEA) 201
E }‘—J— [e) %
= = 0 ?l?—E’-__lE ‘:g/ha L_:[L'l_‘—lo 9
LQ AxY LQ HAFAFRAZAHEAR) 2019
* gloje} 4

FRYRE 2022.02.09. FEWEH AAH} AR A FARAS] it o]FofA Y HiE o

=g 7HA AAEe] HEgE, AaelRr|zke viuiAlF A=Y 0L7HAIA 2 20204 249 21

A

308 95d. Ho=e

AR

4

e

AA ATSEE B Aol

A

2006.01.01.-2021. 12.31.7H4]2] A FHo| 2 Ff= ghe 2oz Holy, 47 7[jka {A A
g 20 A olF WIgEEE, AANT FEE o Al % FRIA 0 wt ool @

Z7F Qo] SHUAE 714
o AR 2022.04.05.
T A9k 2022.02.10.
F $HYA: 2022.03.25.
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Iv.

p
A
i

—
.

zoBRo| J|EE

74]‘“*2 €: 5>2E X*EBF’:‘E} Xqﬂloﬂ HeE B2 ol A 249 299
F

g & s om S Aolch, AAE 1, A BELE o 3usH Aol @
WA 33m’ GEFE /AL S5 71 344509 Amolu, WRghe oF 4074H9I0E b
Epdth Auk BAEA0] FE dRAS B 115mPAE0lH, 1%0] BT BE 1.4% 4
Zolu], ko] FElo] A%  oF 241d0] AT A0 Lehdth, ThEFEL wgolt 2
S0z A%H 244 A%o| o 64% Froly] FLTIe|E} AT EFW JTE AR
o Bl O 12%E £F ZIHe SEolL, B2 ABS 7MY AL w2 1% HE

olth. 2006WE 2021¥7H 16Wzke] Hlolelz EAsGOL AR gl
2014908 Yok WAt PR 4 HZ A e oz F4T 4 Yk

S B4 BR @SFEA A e BWH AL B 1skndEole
2909 B WAL 3hafE S, EEWA} Hol W) Bl A Foglow wu
0.2ha 8 et t40] ZUL ol AX Ye o] 9l Foz F4T 4 9
T 9L oF 93 23 A Hgo] BE ALY FUoln), dEFEo] Aot E2E
o B oF 65mAEIH, F9go] dm =29l ZOR vtk S A B
sk} 23 s S0 Ueiod, SHEOS 8 o 2m HEL e i)
glo] FA40] 7FgThL 4% % Uk 71 7PES REA] AL B oF 6.5km,
B2t 71 oF 4 Skan ek, B A% Yol 4 7k PE0s 93
e 97} 7] RO Mol S ALt B 900m, F9HgE 71E 500mE |
A] e R0 Uebgy, MARFA7IA Al o Hot B 200m, 9 712 150me
Ukt

A% B4 F A SA(Pop Mg AR WA WIS Y SR(BT % 57OR
Z9Igtol % 62%2) A0 Hok thie] XKL gk olge] Yokg 23 Glonk, T
18.9%, HIA| 20.4%, & O]OF Hl&o] As] B2 X9 91, EfHiA] 88.4%, AHHA|
87.7%, 5 Hl&0] ] & AT 9t} AT 20194 JTFEFEAL 12O Hl B
DPETE“OI L= Ao B 1@1 Q1T oF 228F Hole] ATUEE hat Wl /1% o

W, B9 71 OF 3YOE Ueht AP FAEAS] ATUEE Y5 %L oz el

¢

I

;.':0{

OELr

O
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A OEAIA

od O v

@F

LB 0.672 UERt 27} HAS) AR g i)
A% 484 1.79, AR 159,
o AYEE qrk

| 1.45, % of

(B by Z&tH4 U MHHSL J|XEHZHdescriptive analysis).
BT = = ERa Yoo HZETR
(A9 3.3m™F) FeE7k4 | 9¥/3.3m’ | price 344.35 407.44 290.99
TE AHz m’ AreaHou 94.00 114.98 76.92
FH S5 3 floor 1.00 1.43 0.63
T A% Ll BltYear 23.00 23.87 14.08
ey £ T2 HIEIYE dummy |S Con 0.00% 12.27% 32.81%
TR TR dummy |S_Steel 0.00% 12.53% 33.10%
T2 EF= dummy |S Wood 0.00% 11.07% 31.38%
TZ_RATZ dummy |S_BrckBlck | 100.00% 64.11% 47.97%
L i L ] Year 2015 2014 4
TU7HA] A km DistPrk 0.40 1.51 2.73
T By ha AreaPrk 0.22 3.18 14.60
> g dummy | TypPrk 100.00% 92.63% 26.13%
a9 34 | E2 & m RDSz 4.00 6.48 4.41
=4 | =i A km  |DCBD 2.37 4.67 4.89
BL A7 A km  |DSUB 4.61 6.57 5.22
SuzkA A< km DSCHL 0.47 0.90 1.14
AT A km DBusStp 0.15 0.20 0.25
=AHE IE=3 GreenRate 62.27% 57.28% 19.10%
e A+ % pop 228,876 | 220,662 92,679
A= H/ha |pden 2.97 6.85 11.11
LQAIZY LQ LQU_MN 0.67 0.76 0.29
HE F 38,097
AT F A TUETY, odo] 39, ST 1, 1 o9 BE TYL 028 FYFh
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2. sl=4 2(0LS) &Y 21

WA U ESAREOR A FAEA P9 B4l S FL A5 2
o Ay (B oI Zh WA (B 1, 2w A9 T BEAS SAIS] fIs AgSdHs
Al ZAE Hulg ol vlagt Zyolnt. Al EAd= FBAIE AR Hreference
group)2. & 7|8} 357 eAl9] ANE SHer e Y2 BYolH, AYs] B2 EAEC]
SAHLR FRt oA FSAll HIs| FEZFA0]l =AY WA LB A I FETL
Aol Rjol7 ZATITH: A2 ST} it B Aol 2HS

7

¢}

9] oJm|7} glo], <3 62 AytoflA ARt BHH (X 3, 4)+= TA] T 4l Z]
ARE TARFAS] 4], QI QI E, AR LQE BAISH EAolH, F7H¥ o2 TUA
ZAxolct. 2E 9] A4 (goodness-of-fit)S (&

Zlote] woAg HMpE Fofsto] 243t
g 1, 27k &3 3, Holl Bls] w9kom, Bgo] met Aol= glovt FEZFA o] A F4t
& F 36%°1A 42% B=E 54 wWese] AUt B 7ol 283t SHHeE 1
E54l/dE ZRIsP] 98l VIF & RIfen], ®E ik 505tz 2RIt

2 Aol SARsR et tiRie] 54 8U52 7IEdTeh s9% Gign) >
2 FFS v e A S due] A9 G g FETAR] SEuet =
o] AATIAE 231 9= A o= Yehg=t, oftES] 79 20009 274 Aol 24
£ o9 o FErEo] £3to, 20009 S £EdS SR FEIHE0] §5%
o}% oftE I} T AT viuirHA2 o] AAAR AP £ A= 20004 °1F
Age] SEFe o FA3L Aol ARt ofutES} FARE FoFo] et Ao eIt
Aot FH9| 47t w25 FHML YU 28 § Ll FELSRE JHHol v
Skl A% FEE B 24 F27L JHHCOR MYt HolHR 24 o] vj5] d
ZIBEY S7Es BAXCR RO oA 7H4o] B gtk Ae ERIFH:

OHEE ofE 4 Qi 450] At Btk BAlol} REA7A ALt Ahess 7t
§ w2 7o ek, Hvbdor BEyo] Guje] uls) 249 Gt § 2 A

2 ; £ SAHCR GOt ol FIeSE F1o] Lebt
Ao slElglon), WARFA A (B 1, 29 A9 $olsA A9 (2
4y 238 A7} HoluSE Fhdo] Serks R0 UEtA o] wge] Auke vt

e to W
fo )
ro
ot
$or
30
o
)

Kl
%
)
AU



Xle SATAOIN EAZRO| ot 139F

oz 2T 4 G 7Ithet Aol 22 Sk A 20 el A7t B
A4% Feptzo] Rorort QPUEL 05210} Semi-21 B39] AW

< =AY =
ARz Ot oA AuteA vehgth Axg Bl #4255 FEHEL A Y
ERtT.

7|t 8 B3 284S SAIskL thE 20] FUsital 7HgsH, 7P Tk &

YA AZ7E 1km S71E W ©=F8 712 1.5% HolAl= A2E UEHTHES 1). ©]
T2 HYos g4 T g2 B 29 29] 4% -0.053 528 EES gt
oltE 7}A9] =X|7HA] AT Bt ©HA(-0.054)2 AY L7t R UEHT ot 2
@ 49] B= 0.0342 HHHoE ZAZE7HAY AR 3t 25 H WA YERS

o] AME 7|& AT HP(meant1s.d.) ol AUtk Y WA (HF 3, 9] 27 FH
7HAT 2o AHIATE U= ALE YERY JX|Qlo] Wol Zh= tiggelo] dESE 1
o Sl= AET= 4AFFTES § A E 4= o (BF 1, 2)9] BF SAKCE &
9]?'5}7*] ol ATE B0 = 5= olFrh 25|8 ol avke 39U A= Hot g
A==t d==d1} 7P 7P7he 3] AAg-dolut FAl5-dl Aol Hls| B

UL BF 7H0l SR JFE A A= UEdth A9 AdojlA YJorrlEo]
B2 Al AUEeR FEH7HA0] 2 Ao= UrEH&—Eﬂ 20| 25 ddzes

7]
B S8 B WAL ek & < flons g S T $o AuE 22
o =B

B AFAHE BEFE AT B 2] el Aol Ae] YoblE 7] 7
= 710l oH o] A SsA A Semi-2L 2P

Aup BAHOR SO S0l thaA Uit

59 39] AT T vkl 1 TG WAR B (4] 149} 2L, A Azl
= ol i ¢4 15,9 22, B @0l 57.28%0 AL YU 4 1602 AU
% 9lo] BUAY I 005302 AT AL FAT 5 Uk = A0 A7} Be
16,38%(H T+ BEBAIA 7151 o HHEIF o AR BUAe] B 04737
Zol53, AL AL 38.18%(HT- 1 EZIPAGE ANAI AAW) ol LEAE
5220] 57} (+)0]7] GOl o] SR RBE I Wichaut Ut (28 3, HE A
Sk Sickn SIS ol Rk Thet BARIe B4 AlAl B} Sl Ao ek
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(B 6) Lot CIESRRHGITY 28) SAZUELHS InGEe712))

Model 1 Model 2 Model 3 Model 4
T Semi-log Model log—log Model Semi-log Model log-log Model
Coef. t-value® |Coef. t-value™ |Coef. t-value® |Coef. t-value®
Intercept -121.0 -107.14 ***|-123.4 -109.03 ***|-125.3 -107.06 ***|-127.7 -108.31 ***
[FHEA]
F8 AHA(100m?) |-0.113 -21.79 ***|-0.203 -28.95 ***|-0.114 -21.16 ***|-0.198 -27.32 ***
T 35D 0.119 19.72 **| 0.417 18.88 ™| 0.135  20.45 ***| 0.466  19.63 ™**
e A9 () -0.013 -55.94 ***(-0.014 -59.39 ***|-0.014 -60.65 ***|-0.015 -61.70 ***
Tz AZFILE™ | 0123 1351 0.099 1119 **| 0.126  13.27 ***| 0.100  10.82 ***
T2 T2 0010 117 |-0.006 -0.76 0.003 039 |-0.011 ~-1.29
Fz Bz 0.193  23.24**| 0.182  21.65**| 0.169  19.80 ***| 0.135  15.81 ***
A A= (&) 0.063 112.10 ***| 0.064 114.33 ***| 0.065 111.13 ***| 0.065 112.04 ***
[Z2187]
97 A (km)  |-0.015 -10.85 ***|-0.053 -20.71 ***|-0.071 -12.81 ***|-0.034 -10.46 ***
>4 H4 (ha) -0.000 -0.71 [-0.002 -1.34 |-0.000 -2.23 ** |-0.004 -2.21 **
4 /3t 0.078  7.76**| 0.053 506 **| 0.090  9.24 ***| 0.088  8.53 ***
T2 E () 0.020 34.23 **| 0.166  31.89 ™| 0.018 29.68 ***| 0.152  28.10 ***

SAZA A (km)  |-0.016 -20.55 ***|-0.060 -19.72 ***|-0.015 -19.85 ***|-0.049 -16.30 ***
Bo 702 A (km) |-0.007  -9.26 ***|-0.056 -15.28 ***|-0.000 -0.27  |-0.030  -8.57 ***
w7k A (km)  |-0.033 -11.55 **|-0.023  -6.71 ***|-0.038 -12.71 **|-0.027  -7.61 ***
HAE5E A9 (km) | 0012 1.10 0.005  1.49 0.041  3.67**| 0.013  3.81 ™

[AFEA]

T et G A=

EAH& 0.584  27.90 ***| 0.444  52.02 ***

o1 (109H3) 0.128  43.42 *| 0.186  29.44 ***

17UE (F/ha) -0.004 -12.52**| 0.055 12.34 ***

LQ_AZRY (LQ) 0.065  6.63**| 0.135 15.75 **

[w528]

SHAZ xS -0.024 -11.84 **|-0.218 -17.16 ***

SHAR x A A=A]& 0.031 413 **|-0.012 -2.38*

Adj-R? 41.51% 41.86% 36.42% 36.64%

Sample Size 38,097

T Sig. Level (§94:2): *(<.01), *(<.05), *(<.10).

T Reference Groups (H5d HFZFeH: “FX'= 2FA(HE-E22)1F, “FY 432 =43¢
AEE FUETY, ojdolg Y, ST oY BE T, EAERE 367] EA] I Afolg:
37 oA A flsl ARESE Ao2 357 W= Ay} glont Akt

T log-log 23S GulHSEy} FHA Agds, 752 HEE A Qg BE W5 Jogghs A1)

5}
st
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InEE71H8) = - -0.071x2YAE] + 0.584x=A1S + 0.031 xZLAY- =2 (4] 14)
+ (-0.071 + 0.031 x=A&) xTLAY + 0.584 x=5A& (A 15)
-+ (-0.071 + 0.031x0.5728) xZYAY + 0.584x=A& (4] 16)

3. Ci&E BM(Multi-level Analysis) Zt

2

WA it SARAS Bt sy BP9 Ayt 5 HE 1, 2= E/\] 7+ Ao|& tjm|st
AlA BAIRE BEolu, B 3, 49] A= A = A
AIE = $-8517] ot A 7t ApolE %Zﬂ%}jl AR —}F—f} AZ A8k A

of BigrAlsitt. & AtollA Axt= Ak ¢ 1 ]
5t%] TA] 7+ Z}o]E random effectZ SA|SH random intercept model Z23}e} A 7H
Ao fixed effect® & H3 1, 29] IAAS #E2 719 LA 4l £ AFolx=
2y 5 62 Au|R1e) o|FRIR EAMstE woZAE-S AQlgt Random intercept
modelZ B4t 232} random coefficient modelS &8st &+ ¥ 7+ wS2E-S
Random Coefficient 02 #-83F 2y 7, 89] 3|HZ3} g2 H|wslo], W SFo= B+
stal AR 4(consistancy)oll F217F Y=A] SRIskIAL Ft.

Aukdol Azl ulalARA Avlel QAo malo] MMl 42-43%5 =obA

o M=, SUHA, ULt BA] 72 AR Bl&S SARCE FofskA| &
< Aoz SRIERH. (Y 5, 69 IAAS A= (2F 1, 2> i FAReH, (&I
3 7, AT STkt 70 HIlE & 4 Qlt ot Au|E1m gl By 7)9] B¢

B A Aol YO A ek, A0S Wrolsl 22g T
whgo] Ui RS VHETHT 243 4 itk O4E BA0R BAG Aol FUAY
SF A& W 2 mEgol APl Isk ofFE wal BARl] 71 Agel B

I AolEo] HA&o] B FATAA FU7HA] AEIE A7 AHES DRIk
ot (2§ 89 AFE EA| 7t EA] £50] 38.18%NA 76.38%7HA| S7I6Hd, TEFE7}
Z9] EAIFAAE] AL —0.0340014 -0.022F AR EC),

D B i7o)H 73 Psuedo-Ri= UGS RS S FRPe] Al v]s) Auiseg E3la
FrAo] At 7Hask=A] BASH= WA 02 log likelihoodghe] FAaX|s BA a}% w4]olct,

pseudO*RZ —1=c ((—2logL(0) — (—2logL(p)))/ sample size)



!32 RIgr50IT RB6A MRE(SH 1295) 2022. 6. 167-202

T 7) Multi-level 2%

SMZAIYELHS In(GE}2).

o
Model 5 Model 6 Model 7 Model 8
te T Semi-log Model log—log Model Semi-log Model log—log Model
Coef. t-value™ |Coef. t-value™ | Coef. t-value® | Coef. t-value®
Fixed Effect
Intercept -121.5 -105.90 **[-125.2 -88.28 ***|-121.7 -106.24 ***|-124.7 -87.92 ***
[FE5A4]
Zd JHA(100m?) |-0.113 -21.80 **|-0.203 -28.96 ***|-0.109 -20.99 ***|-0.196 -28.01 ***
T ZHD) 0.119 19.70 **| 0.416 18.87 ***| 0.138  21.67 ***| 0.450  19.67 ***
FH A9 () -0.013 -56.01 ***|-0.014 -59.46 ***|-0.013 -56.31 ***|-0.014 -59.05 ***
J2 HEEgIEeM | 0123 13.52*% 0.099 11.19 **| 0.122  13.41 **| 0.107  12.06 ***
e A A 0010 116 |-0.007 -0.77 0010 123 [-0.004 -0.10
JR Boaxtt 0.193  23.24 **| 0.182 21.64 ™*| 0.189  22.75***| 0.178  21.02 ***
A Az (H) 0.063 112.14 **| 0.064 114.37 ***| 0.063 112.51 ***| 0.064 114.47 **
[2d37]
ZA7A] A (km) |-0.015 -10.94 **|-0.053 -20.75 ***|-0.091 -16.35 ***|-0.046 -14.50 ***
4 H3 (ha) -0.000 -0.75 [-0.002 -1.36 [-0.000 -1.63 [-0.002 -1.01
Y /Tt 0.078  7.77 **| 0.054  5.08 ***| 0.075  7.55**| 0.055 = 5.23 ***
T2 Z () 0.020 34.21 **| 0.166  31.86 ***| 0.020 34.34 ***| 0.167 32.17 ***
A7 A (km)  |-0.016 -20.52 **|-0.060 -19.69 ***-0.017 -21.29 ***|-0.058 -18.90 ***
B AR A (km) |-0.007  -9.18 **|-0.056 -15.19 ***|-0.006  -7.89 ***|-0.052 -14.10 ***
Stu7kA] A (km)  [-0.033 -11.57 **|-0.023  -6.72 **[-0.035 -12.05 ***|-0.021 -6.21 ***
HARER A (km) | 0012 112 0.005 1.1 0.024 223* ] 0.006 191*
[RFEA]
=A4l& 0387 1.75* | 0327  3.28** 0.249  1.11 0.353  3.52***
Q1 (10%H3) 0.118  3.47 **| 0.158  2.17* | 0.118  3.41 **| 0.161  2.20 **
UL (*8/ha) -0.006 -1.13 0060 1.12 [-0.007 -1.33 0.056  1.04
LQ AZY (LQ) 0.050  0.48 0.096  1.04 0.043 040 0.09%  1.03
[(233L]
TAAY xS 0.018  9.14 **|-0.177 14.41 *=*
TEAR x A =AE 0.084 10.98 ***|0.032 6.48  **
Random Effect V.C. V.C. V.C. V.C.
Level 1: F¢-29 0.210 (85.70%)|  0.209 (86.24%)|  0.209 (85.36%)| 0.209 (86.80%)
Level 2: A9 0.035 (14.30%)| 0.033 (13.76%)| 0.036 (14.64%)| 0.032 (13.20%)
% 0.245 0.242 0.245 0.240
Psudo-R? 42.21% 42.54% 42.54% 42.65%
Sample Size 38,097
-2 log likelihood 48,546 48,269 48,351 48,226
AIC 48,550 48,273 48,355 48,230
SIC 48,553 48,276 48,358 48,233
LR TestTTT 3,177\%* 3,568*** 3,227*** 5,169***

T Sig. Level (§942): =+(<.01), *(<.05), *(<.10).

T Reference Groups (8 2D “I2'E 224 1%, T §9'2 ZASY 5 ALA &
(AT, ofdoldd, <3 o9 =& T4
T log-log &2 HuldisEdt g AdE, 1o WhE A9t W0l loggts 284

nE
11 Likelihood Ratio Test: Testing Global Null Hypothesis (Beta = 0), %t Chi-Square Value
& Sig. Level.
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. 22121#(Quantile Regression) 241 Zi}
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