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An Analysis of Neighborhood Environment Affecting Walking Satisfaction

- Focused on the 'Seoul Survey' 2013
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Abstract

This study examines the association between neighborhood environment and walking
satisfaction using the Seoul Survey 2013. We use the multi-level models that examine the
impacts of neighborhood environment on walking satisfaction, controlling for household and
neighborhood effects. Analysis results indicate that demographic and socioeconomic
characteristics are very important variables for walking satisfaction. Regarding neighborhood
environments, subjectively measured neighborhood environment variables such as crime risk,
noise, air pollution, parking problem and other neighborhood environment variables are
statistically significant factors of neighborhood walking satisfaction. In particular, walking safety
and amenity variables are very important for pedestrians’ walking satisfaction. Some
neighborhood physical environment variables such as railway or highway pass are also
sighificant. Such border vacuum variables show negative associations with walking satisfaction.
Lastly, land use and road network variables do not show any statistical significance to the
level of pedestrian’'s walking satisfaction. We summarize key findings and discuss policy
implications to improve neighborhood walking satisfaction in Seoul, Korea.

7] ¥ £ = HAMEL, 2EEE, EXO|E, CiE B, CE =ME EA2YH, MESAH(0|
Keywords = Pedestrian Satisfaction, Neighborhood Environment, Land Use, Multi-level Model,
Multi-level Ordered Logit Model, Seoul Survey

I.M 2 Tt ARsAF SHER deee nEds, s

AL A0, MAgs BE & o] 7Kg B

1 G0 HjA U 2™ ARl ggkg 7L QUTh wetd d AIAE R
2 ZA

PO ER2 ZENER TAASAAAA@AN S 15AUDP-B102406-01)2| X|@ez 3lz|9ion, 20154
118 st==A2As FAStEio SBY =22 8 220 A
** Department of Urban Engineering, Hanyang University(Corresponding author: sugielee@hanyang.ac.kr)
*** Department of Transportation System Research, Seoul Institute(jko@si.re.kr)
**+* Department of Urban Engineering, Hanyang University(gihoonleeS0@gmail.com)

Journal of Korea Planning Association Vol51 No.1 (2016) | 169


https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2016.02.51.1.169&domain=kpaj.or.kr&uri_scheme=http:&cm_version=v1.5

= AFCE MEAl BEgs 71EA

o
o
>
i)
ol
jze)
=
I

Aot HElE BANGE RS
H

EAROZ RYSITAl 28 FAS AFSIE UL ¢ BRE0R2 TR ¥ (multi-level model)
ESh 2013 ‘HE FSlEA] Alg Hid'S Sall Hd i T A8 2R multi-level  ordered
REgAD], RIS, AEd B PAER logit modeDE EESIRULL TReFE BEE M A
52 Yool B AlPE FO6L Atk 1 S(disaggregated  data)e] YA @F(atomic
Lt BAESIEA] ZEAIES tiRE 7120 T fallacy)BAI9F AR G (aggregated data)@] AERE]
AQl el Akl RisSot] FPIEe] HETE @R (ecological fallacy)E Aolg ¢ = HIQE
Lol geke TiXlE Heh Qt-Alel-ERIA B4 FEtit il tee oA 2Rl S5
Jf FRI9) =)Aol tigh vt RESH AE Ut U A TIRIEA] 2IAE Aot 42 &
O[Tk A Hed ) gt oIt

2 a7 Ao AFeil Qe ZERYe B
3 DETO UiFt AREAL ZE EEET Q= I MR HE
KSAMI0] 2013W AISE &8st sk =54
o) BETETOl DRk GBS RASILE NSA 1 3a sin Bues
Hlo] 2013 HAIGEE HES HRIE 50l 24
oS, ZIRL 7ol SRR Ot SRR maysremt moyA ehgel B5 s =29
o tigh s CINA SEbt dFa BACKE. moz ol Adugnh WA 2elo Avmel o
I=Cl BEl, Sehh tiEas B7d S NS 9@ rank et al2005)2 2919 ERiE 840
ARG =Pl 2 HeE ARRRth 24 paln AFgsd nixie gske 2t 0=
Y2 HAUEE AR50 542 EE ¢ e =m0 ofSUr A K9S jatos Bag of
HE S ARSOIRE TR = A0 =5 g aeio) wely g0l FAUE, EXlg
2 AEAl ZEERle] dEHoA BATERS 8 ssic Jlew 9any) =eas BasiEo] =
gfe miRle JeieHd 5ds FEohL BAREE ppie As musiint o] 6o 2o miel
o el 293 1ot A ARKES AIAGE A Boer et al(00DT ONSTE} Al XIGIS BHO
ool = HaEo] g2 miXls BYE Q4s BT

Retl, AHANEO] Tiotal w7t Bars

2. g7ol el ¥ da Bgzgol S AZ BYCh A2 Sung and

Lee(2015)9] W= FAIS] E&(urban vitality) it

2 O AeAl 29 ddss Q= I8 #99510] Jane Jacobs(1961)7F FESH 2 U=
eHgo] HuEELo] nX|= Jdeks SAGIRICE & (small blocks), =& Wk (higher density), EXOIE
A Rz AeAo] 20188 Abeoll 28l 20000 S8%(land use mix), QI E(old buildings),
7Ht, OF 47,384 AEZAL SO, AIO] AFSIL AAZW(border vacuum) S 2919 BTIE &4
Q= F1El0] LIS HHUETO] QES TR 0 of BEese] niRs JSS SASINL ASA]

170 | T2EAZ, H51Y 1% (2016)



THEFEEH0| EHUF o 0[X= G M MSMH|0] 20138 XtRE FSHLE

FUE HdoR MebdEe &dl 182371 g & 7F =85 BdE0] 52 ZIe% LEKITH

2&ol0] AFA 7 Tee ZEo= 74 FT olgkw Q20142 U= MEAl 750

2s ¢
ot 2l ZRle] EulA ean HAllgse SAF AL ARE 88010 /a7 Halg gats
OF Kot WAE VK A= LT 85|, tXle 2EigE Sds 240l 24481 =
7128 GIET0l WARS HHEES Lot HEg 40 T AN Hlsl S0t BRkhL ZAL
=0 SAARQ dekg VKAl e, ISR 2o MANERE, Aok Y+ K+l g
o s oF O3 UHA 128 FAEA 2 HXe HeE LKL S5, dAEE 539
& 219 AASHMborder vacuum) Hao] F o HIGIQeIoT BAL0] gFF Baligky Jhkol a1
AHQl getg 7IKAl e A& HilsIRich g QRlo= RAGIITEL ool AR 2](2015)=
Jelo)] EU)E gy HaiEkEo] #or dii= 20128 REQIEEALN 2000818 AEE Zaslo]
TUOIAE CHISHA ZdEQIth. 24, ojd8h-ot  EX0)E REER BHigh] JgFs nXs Qs
A20072 2000 ZUAZFATAL ARE & Z40IICL 0] HHoke TRENe 88010 E
ool ASAl 407 FEss teR 2819 & Xolg fag 8okl 018 S5HTE ARSoI
o|g] gHo] HEAR| OjX= ggks B4 o B4 PE FHoA B #£e HaEht
F441 EXOIESSE, 71RO ¢dYy 501 B &Y IAE THIAL (= AeE LERten, L
ARl SRR dakg DiRls QAR UEKTL WA Hes 288, 3 AR TE 2R
AAES A HaARo BEE0] Qo= LiE VBT Foh FA4 87 S49 AYoss H
=, ol AP =0MeE FUES HaAr A H Kok 3 Havt HaEh) WES Hky
O] E0IEths S Qupit ool RARRE B2 & VKAl Qe ACE HiIsiRIC
olget-etis (20082 Hegkss AA Al VK= N7 ddAT= tRE HHAROL Kl
wolo] ZE1o] =ulA ehdo] Hagso| nixle ol gk niile =ulF ede 246kl Utk
getg oIl HAEse EXOIEESRTI  ZEHoE EXolg "R &9, VIES ¢d
2%, MEHINE olg B & o 2 B 4 B 3 42 VIRe] EE SEEY e
259 =508 o|F0d 1] =& ZIO% Hilst & skl e As € o Uk iEEe] 24
ALt dile AdEos S50 mrlF SFHEH0 HY
o] =R etdi Haehe] IAE BAst g0l gEfs DRl AEe Holal Atk
AT JHEUCE S -FETH2013)E ASA]
AYXYs thieR Hillghl] deks nXle =0 2. 22 #Za 2¥ase
A & EMde BAoIlLE B4 A, HaE =
AREHOZEE 50m AYS AHE0] =S5, oelo] EdiE AN Ragsol theh Tkt
100m 9} 150m AL HEZo] HessE Ry A7t Hlbia HATERe] #ot o-= =ui-
0] =& HoF LJERITE o] ool Hizst mgr  FCeE EAl Sl WA =W H5E ot 9
ol M2A] =g ARIIEE ralog g o= (200DE AtHET AIEE TIAXR ofo] B46IR

oF Q120149 Y= B=20] eyt Aol ypg  =Hl AYE 54, seidils, Hiek B
1, FREZ0] Wi, FREIAR v g, Aue d AR B R dX)E, dEs S0] oleA TS

Journal of Korea Planning Association Vol51 No.1 2016) | 171



o|=2| - ES - 0|72

Qoo ggke mXle= A= Hil oiith T8 ARl A2 LIERITE 0] AEet 4 mEofA]
WA 57 S8 HEA A8E2 TERE ¥ 94 Q2009+ s SRR 712 ¢
7ot Z2R38] 2120092 H= OIEA 1008e oLt Agjol Tiet E=it 42 Ml &
AoT HEFAN BAg B g5 tikd, 92 To| FHE0=E Oklek= FE, 48, i, HI,
NG oA, Aele] gHe4s, HEusEe] o WEAtY 9 58 d¥cks HeE0] FUEY
A S0 BEE DK £Q% Qo8 & FHIAd 1 Wk tEsittal dEsiRirt
SIALE, Seld eFhat RETEEC] A thel TaiAl

24 Q)00 TAEEE EMol ATiESe E ARKIYoR 3328E dEsio] B4 X6
2 FHoA Uthhs A2AI9) Zisls @ I A1 2201009 A7e e Vs ;EL0] TSR
Ag ARG eE HA8sio] AEFAE ol B4 o gge mXle 71 590 4%s AAGK
ST BAEN, VIV Edotal £8oiH 37 Uf HIATERO| gekg nRle FHE X
7F £2 719 WEH0) BETER] Mg 2 g FSHOA =9 $7'E Mateo-Babiano(2014)= ¥
ks VN, OIrkees QR 854, Mad ¢ ¢E oidekManila)Q] Quiapo AIE THEICE HEH
OF H0] = A HAoIRCL o9 HiEsst TRERE EASKRILE AEXAE % B4R
WA Wang et al.(2012)8] 9I7= H3AC] B Analytic Hierarchy Process(AHPYE &3l 7129]
AMET= U8 o] tist FHEQ1 O 5 ¢dgo] HETER JiE & dgks DRl A
O] ZEQ] =l ek AAECH 5 2 g2ko] 91 OF HATsIACE
Z2 FEoIICL o] ¢4 H3ekdol st =4 HHTELRO] Tt thEe] A & 7ie]
& OREHeRE HATO Fold(harmoniousness)  ARIAIGE TIACORE SEALE &2 32 5 e
A ZNEF(openness)0] HETEETO] QS Q1 OF ofal 0] APt ofgtt oQFe® ol
e AABIRLE T8 BRTRETO DR Q4 7] 220198 U= ASAl fsQEAE 1,000
of thet AFE A7e G2 @01D= BTt AHE tiee=z o 20000 HES AREsio] ¢Y
o] goks tXle QoE o, d&d, il ¥ HAUERO detg nXe EuF Sas §
A, Belg/ARe, dad & ol Bl £ 31 ASIth EEUSE FARKHE gt E2lE 84
N EFHNEE oL o] dolkE I8 B4 #Hed HE BY 719 Hotl U= ER
AR A} A E J120] E2E Hinl € e=E A8 HEE ARSI EXolg Ai
SIRET], 29 49 #Edo] HIREL0 5Q & SHoILL EAZ0 oo Adglo] BEuE
St QOIOF LIEKON, 29 A% Hel/ory  Fol gfs DXE 7 SR8 Q018 HeEq)
0] ER3%t QOloF LIEKITT B™grado] orsshl MEsH BEgE = QU

BYUNEo gk NXE I QX0 = 40 ZeR Bkl Utk AsAl |9+
et 4= i Q(2000)= UI-EYA] YA+t HETER AsE 860 HtEro| dgks
SEHEE OE HAlKt dE2FARE ol HdA  DRles E0F eEafls SAHR0 2R L
TEE BAg St ViEekE iAo delol Al of BAeE ¢4t QICE Kim et al.(2014) 2 =014
HACEL FUERZAL 23 AFTA 29 B & 2Ee 249 1 S (meso scale)@t otE
b Bo] FUEY BRAMETO] FHH0 PSS (micro scal)E LRF0O] FZBIACE BrtiolAls

172 | T2EAZ, H51Y 1% (2016)



U]

=

<

]/&)
s
&y

=)

T

]_
T-

&

1=

T O

Zes SE, oA

1, t

0

=
=

QRIOE LIEHITE

]_

(s}
T

BAE HAgRES {5 S0] LEKtL arfiol

of
IS

e

]

=

10

a
1o

fe gt

=19)
=5

o= A

JOF LEHITE Joiut A1EA]

7R

A

].

1
R

]

=l

7FRAL
SAIACH
HOR B 154 ol

A, FARE

=Ll

==
AT

3

ol Zotsi] B A=

A

]_

ek B

°

s
79

Bl ofzgol 2k
pRgS FHIT Stk

]
A

ik

A

=il

[}

_‘1

O
S|
Al

15}

s -

Al

K

deay
o

]_

=
ket &

o

]_

T

1

°

ol

o

0]

Al

SV e

O

B Oides d72FAE

TR AoI7F QAT

3l

[en}

]

LWWh= |

1

A
AEATHIO]

1

o]

e

1T (o)
EEs

8 R

oF
A0 20139 RE

5]

oF

EBE
IL

1238 Al

=l

AL

i
=

=
=

5.

=

=L
ol

=
=

AL

o
pus

5t

2013¢ AlgE 28 714
47,384 7ol i

=)
=

a2l
=)

Al SF
=

O
k!

O]

a1
[&]
Z]

=

}-

LY
[

-

H2015)=

A
S

o))

T

= Of= ole®

=

S

is)

A Zele) =0

AEE

A1 |

} ol

173

&l 7iel

5

]

2
@)
-

oAl GIS

AT

Isi

]_

9. DiRjgioR,

i

Q]

°

e
2
HA
LN |

&
j

A
=

]

i

]

[e]

27
2 UeE BAREE ASsg o

VS
)
2)0
(8]

].

I

gul
1
fu

7IEEE, EXOIE, A3

AEAHOlo] =20

o F
=t
=

AU,
Journal of Korea Planning Association Vol.51 No.1 (2016)

=
(=]

, AEA]

]_

(s}
s,

= UEHATE OlofA

to

7
o

AF A Ao KHEY

0% LIEIRITE &

=71
I.

2]

g
-
S
[

].
4701 0]

]_

£
pil

=

15 2

=0

1o 7ieo] oadd, iEd, erddol Tt

]

(@]
3. Mol

At AAE T

=

7149



B a-0IN ARSS B4 ©
EXE T 1} AUl ASAfHIo] 2013W Al
= SRSl tiet 2

=

z1

MR

2&olo] Apilo] 4l

=L
TS HEZRAL 23S

. EMHSe} XtE EX

Fan

w9 Ulglt A=

SEHPE ARSI

Aot AREX

=EHo]

SR Q1 T AR ARIE
TEBkgo thigh F=UE QIR

ESI5I] ARSSIRALE

L > ;

E
hanl
ENe
TS A2A] A

AITHEH2013), MiF4 AIY DB(2013), =HEEH

EJ(2013, 2014)

SAIAL

Table 1. Analysis variables and data source

of Tigt Ape]

D=

A
HrE

=

=7tlE DB(2014), AEAI0IA RlZohk=s 220
o Bk

so] 2RIl BEA 8
BEE H9JE TEH0! AL

B =~ variables M description CHol unit | AFEZ=X data source
ZEHY A
dearlent BYUET 7FER| 2RI EYUEE 7Hel | MeAfHo], 2013
vgriable walking satisfaction |neighborhood walking satisfaction individual |Seoul Survey, 2013
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. A|ZAH{0|, 2013
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Table 2. Descriptive analysis result
Variables Description Obs. | Mean S.D. Min Max VIF
walking satisfaction |walking satisfaction (1-5 scale) [47384| 3.643 | 0.702 1 5
sex male (0), female (1) 47384 | 0480 | 0.500 0 1 1.02
age 10s, 20s, 30s, 40s, 50s, 60s+ 47384 | 3.868 | 1.497 1 6 1.24
under  middle school,  high
education school, college, above graduate47384| 2.341 | 0.750 1 4 1.14
_ school
it self-rated health status
house-| health status (0-10 scale) 47384 | 8.203 | 1.387 0 10 1.24
hﬁ'd Trust trust neighbors(1-5 scale) 47384 3152 | 0899 5 104
char. household | <100 100-200, 200-300,
- 300-400, 400-500, 500< (unit{20000| 4.485 | 1.290 1 6 1.14
income
10,000 won)
rgzg‘;'gcne residence duration(no. of years) [20000| 7.667 | 6411 | 1 78 | 111
crime risk crime risk(1-4 scale) 20000| 2.192 | 0.730 1 4 1.19
subj. noise noise(1-4 scale) 20000| 2.072 | 0.722 1 4 1.27
percei.|__air pollution |air pollution(1-4 scale) 20000| 2.101 | 0.740 1 4 124
envir. | _street garbage |street garbage(1-4 scale) 20000| 2.176 | 0.756 1 4 1.28
parking problem |parking problem(1-4 scale) 20000| 2.255 | 0.792 1 4 131
- building age(average) 423 | 20.170 | 3.724 5.58 38.78 1.62
build- 9 39€  |building age(standard deviation) | 423 | 10.005 | 3.169 | 154 | 3468 | 184
ing building sto building story(average) 423 | 7322 | 4244 1.74 27.51 4.46
9 519 Tbuilding story(standard deviation)] 423 | 5990 | 2.814 | 0.84 | 2284 | 285
border| Puilding group |building group areatm)f 423 | 0241 | 0145 | 002 | 078 | 233
—_— area ratio dpnq area(m”)
highway pass |highway pass(dummy) 423 | 0.355 | 0479 0 1 1.26
um railway pass |railway pass(dummy) 423 | 0.246 | 0431 0 1 1.23
street ‘tree no. of street trees/street length 423 | 0036 | 0039 0 025 255
density of dong(m)
slope average slope of dong 423 | 3.872 | 4132 0 18.93 347
A park'grr‘;‘;’g *PAC | park-green space(m?)/dong(m?) | 423 | 0.151 | 0186 | O 085 | 3.5
env. | dead-end ratio |no. of dead-end/built area(m?) 423 | 0.078 | 0.089 0 0.50 1.23
of 4way—|ntersect|on no. c2>f 4way-intersection/built 423 | 0187 | 0112 0 073 132
street density area(m”)
b“;e;tggon no. of bus station/built area(m?) | 423 |2.8E-05|1.2E-05|3.9E-06 [1.4E-04| 1.18
SChf;f]'th;”e length of school zone(m) 423 |580.126(655.049| 0  [4342.60| 136
sinale-famil single-fam. housing floo
! 9 Y |areas(m®/ 423 | 0165 | 0125 | © 055 | 538
ousing use ratio 2
all landuse floor areas(m?)
fl
oor apartmgnt use |apartment floor areas(m g/ 423 | 0486 | 0201 0 096 747
area ratio all landuse floor areas(m?)
ratio commerqal use [commercial floor areas(mz)/ 423 | 0240 | 0133 0.04 092 542
by ratio all landuse floor areas(m®)
land | t5ce use ratio |Office floor areas(my/ 423 | 0016 | 0027 | © 020 | 166
use all landuse floor areas(m?)
land use mix | 3nd use mix(Entropy index) between) 53 | a4 | 0151 | 008 | 100 | 155
residential and non-residential use
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Table 3. Correlation analysis of walking satisfaction

g2+

i .
= correlation
variables e
sex -0.006
N2k age -0.001
=o
Lo education 0.013 #**
individual
. income -0.006
house- B -
hold residence duration 0.082 *+*
eharaster: health status 0.192 ***
trust 0.072***
crime risk -0.094 ***
th_:II;I‘E! i *kk
oIX[BHA noise -0.102
kS o _ Kk
subject. air pollution 0.110
perceived street garbage -0.054 **+*
environ.
parking problem -0.052 ***
building age(ave.) -0.007
== building age(std) -0.032#+*
building building story(ave.) -0.035 #**
building story(std) -0.023 ***
building group ratio -0.028 ***
A= highway pass 0,056 ***
border (dummy) .
vacuum railway pass
(durmmy) -0.083 ***
street tree density -0.023 ***
*kk
7129 slope 0.032
=25 park-green space ratio 0.018 ***
R
dead-end ratio -0.009 **
physical - - -
environ. | 4way-intersection ratio 0.008 *
of fstreet bus station density -0.040 ***
school zone length 0.037 ***
single-family housing
EXo|& use ratio Gaases
Gtz ‘
apartment ratio 0.011*
fleor commercial use ratio -0.034 ***
area :
ratio by office use ratio -0.006
land use
land use mix -0.009 *

*p<0.10, **p<0.05, **p<0.01
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Table 4. Analysis results
model 1 model 2 model 3 Ef’njfgl'jﬁl)
oo COEsiP2Y | CEQUA) 28| OECHA) 28| an oy
= OLS model multi-level(2 levels) | multi-level3 levels)| = ' 2==~=—¢2
variables multi-level (3 levels)
model model ;
ordered logit model
coef. t coef. z coef. z coef. z
female(male) -0.023**% -3.62 -0.011** | -2.12 -0.013** |-2,53 -0.052** -2.49
individual age 001979 820 | 0009"*| 438 | 0007* | 327 | 0023"* | 270
R r—— education level 0.011** 2,61 0.003 0.66 0.004 1.13 0.020 1.27
income level -0.022**% -8.69 0.014***| 557 0.015*** | 545 0.063*** 537
hold I eqidence duration | 0.008*% 14.88 | 0001* | 1.84 | 0.001* | 170 | 0004 | 171
character. health status 0.099**% 39.63 0.050*** | 20.51 0.041*** [16.95 0.172*** |16.61
trust 0.049**4 13.86 0.039*** | 10.84 0.034*** | 9,32 0.134*** 8.78
crime risk -0.046**% -9.85 -0.042***| -9.80 -0.043*** |-8.82 -0.181*** | -8.78
subject. noise -0.059**4 -12.19 -0.023***| -5.13 -0.024*** 1-459 -0.106*** | -4.85
perceived air_pollution -0.068**% -14.61 -0.039*** | -8.85 -0.038*** |-7.53 -0.164*** | -7.89
environ. |_street garbage 0007 | -147 | -0025"*| -598 | -0.025*"* |-521 | -0.109*** | -5.32
parking problem -0.002 -044 -0.017*** | -4.12 -0.018*** |-3.71 -0.075*** | -3.75
building age(ave.) 0.001** 1.34 0.004 0.80 0.004 0.73 0.017 0.76
buildings building age(std.) -0.010**Y -7.86 -0.018***| -2.83 -0.018*** |-2.77 -0.072*** | -2.61
building story(ave.) -0.005*** -3.49 -0.009 -1.09 -0.009 -1.12 -0.042 -1.19
building story(std.) 0.012**%  6.53 0.012 1.23 0.012 1.17 0.050 1.17
border building group ratio| -0.078**| -241 -0.048 -0.29 -0.046 -0.27 -0.181 -0.26
highway pass(dummy) -0.075**% -10.30 -0.083** | -2.09 -0.083** |-2.08 -0.321* -1.91
Vacuum ailway pass(dummy)| -0.087*% -10.95 | -0.087* | -2.02 | -0.092** [-211 | -0.383** | -2.09
street tree density 0.011 0.09 -0.352 -0.53 -0.374 -0.56 -1.520 -0.54
slope -0.004**% -294 -0.005 -0.72 -0.006 -0.75 -0.027 -0.86
physical |park-green area ratio| 0.061**| 2.06 | 0.021 014 | 0.025 016 | 0156 0.23
environ. dead-end ratio -0.092** | -2.39 0.075 0.36 0.075 0.36 0429 049
of street| 4way-intersect. ratio 0.023 0.72 | -0.021 -0.13 | -0.028 -0.17 | -0.203 -0.29
bus station density | -0.000*** -11.63 -0.000= -1.69 -0.000 -1.61 -0.000 -1.60
school zone length 0.000**% 8.92 0.000* 1.65 0.000* 1.66 0.000 1.62
single-family ratio 0.103* 1.80 0.035 0.12 0.034 0.12 0.023 0.02
floor apartment ratio -0.169**Y -4.01 -0.080 -0.36 -0.068 -0.30 -0.303 -0.32
area by [commercial use ratio| -0.341** -632 | -0.333 -1.22 | -0.323 -117 | -1432 -1.24
land use| office use ratio 0319"| 216 | 0472 060 | 0523 066 | 2085 063
land use mix -0.037 -144 0.086 0.70 0.084 0.67 0.318 0.61
constant cons 3.370**4 53,59 3.571***| 1277 3.669*** |12.97
cutl -7.851*** | -6.58
cuts cut2 -4.59*** | -3.86
cut3 -1.033 -0.87
cutd 3.584*** 3.01
obs. 47384 47384 47384 47384
no. groups(dong) 423 423 423
no. households 20000 20000
F 134.7**4
Wald Chi2(34) 1227.50*** 916.25*** 888.34***
statistics LR test vs. OLS 12187.7*** 13616.2*** 13872.0***
R 0.081
AIC 96970.0 84786.3 83359.8 81697.2
BIC 97250.5 85084.3 83666.6 82021.5
ICC_Level2{dong) 0.255 0.257 N/A
ICC_Level3(dong,hh) 0.406 N/A

*p<0.10, **p<0.05, **p<0.01
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