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An Analysis of Associations between Neighborhood Road Networks and
Pedestrian Traffic Accidents: Focused on the TAAS (2012-2014) in Seoul,
Korea
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Abstract

The complexity, connectivity, and continuity of road network structure affect the speed of
vehicle and drivers' vision and driving behavior, which strongly determines pedestrian safety.
Thus more objective and in-depth research is required to identify the association between
road network and pedestrian safety. In this context, this study examines the relationship
between neighborhood environment including road network structure and pedestrian safety
using the TAAS (2012-2014) data. We utilize negative binominal regression model. Unlike
previous studies, this study includes exposure variables such as pedestrian volume, population,
and road congestion level and objective measures of road network structure such as average
geodesic distance, network betweenness centrality, average clustering coefficient. Key finding
and implications can be organized as follows. First, pedestrian traffic accidents on community
living zone road is strongly associated to road network structure of neighborhood-level.
Second, we confirm that pedestrian volume and traffic condition are important variables for
pedestrian accidents. Third, pedestrian traffic accidents are strongly associated with commercial
land use and public transportation systems including median exclusive bus station. This study
suggests policy implications for neighborhood road network design in urban planning and
design projects and for pedestrian safety.

7l f £ w AR, WSAL, WSO, E2 HESF, TAAS
Keywords m Pedestrian, Traffic Accident, Traffic Safety, Road Network Structure, TAAS

I. A2 3 SHA A1 Hholl 384 F3FE mA
AR RH 0, WEM, SERFI} e A4S

1 30| HjA U 2X BELE 9 ok A AlAIA o' mAle] SR
9} A &7eA, T1E]a EAES] 77 tlst

NSt B} e ks Melyga oy A ST GO Qlsted gel shsnelel

* 0] =22 2015 CYBHOIZ MeHQ} SFROITRICIO| K|S HHof 43S O (NRF-2015R1A2A2A01006865)0]
O, 20164 48 CHSIRE EAIALISLS] ZAMSBESOIN S5 ERYS S4B £2S SHEAB HY

** Dept. of Urban Planning & Engineering, Hanyang University

“* Dept. of Urban Planning & Engineering, Hanyang University (Corresponding author: sugielee@hanyang.ac.kr)

|

Journal of Korea Planning Association Vol52 No.1 2017) | 141


https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2017.02.52.1.141&domain=kpaj.or.kr&uri_scheme=http:&cm_version=v1.5

- 0]37]

TAF FAlolA B FAoR HFEHA, KRt
o] 73t Begat kel gk ¥ >
Atk 1Rlel e Etebar g-eukeke] e}t
3] Alzhek Eoletal & 5 gl
LR EET] aEARL SAREA] Balx(2015)0]
oEhH =7F wEALL E3DBE 7|EoE 2014
T Ao A WS wEALLE A 1,129,37471
o, Athate Abar T3 160,2777 LAYESIT
APAZ | M A AE 1RE o AFERE 57
2.0 2% OECDHFS! 1.0l vj&] dA3] &
FAE BHATh
olefgt Ao whe, <+ Bz} kx| Ul
AT7F v ool A ghARE Ae] WPHE, W
A7, AR FollA HAIE Holal itk 53] 1
A HGellA L2 HESZ] HAA] F320F Bzt
WERP Tt 77 B R HIESAe]
7‘__'3

7kska ¢

2~=2 O
;ﬁTT':*‘:

-

of digk g% A% A= A57F dasitth
oo mzh & A7 ERIT J_’L%/\}ﬂ"‘ﬂr“’\]
2=B(TAAS)®] 2012~2014'3 1
£ o]gsto] I 4°ﬂ g
LR UESA +x = x%
e FEE vA e U 545 EA sk A
= A oR Stk SRIA Y] ERUES A x|
et A ¥ 2= Hyt F 2 A2 (average geodesic
WEYA  w7iEAd (network
betweenness centrality), 3+t w5 8}75(average
*]"9“"}035} AR :rlz H
= 2lol = B} alFARAL
¢l Bz} wEARAL
1, ExJo]-& 2]l
A 3

distance),

clustering coefficient) &

142 | "IEAZ, 523 1= (2017)

2012 3% Ei 2014L477}x] = 37
a4 }04 7V ol 349 3dEe] W

T2
EAL B A ~E(Traffic  Accident

Analysis

System: TAAS)AFRE A3t
AHPE 0 2= STATA 138 ARS8l S0]3 3]
#+-2 (negative binominal regression)< Z133}31

719 S} R
A

(poisson regression) 7} ‘?—bﬂ Tk Apsol = A
3k 4= 9it}

Z 5o g FAEolgl o &A% el
= okl %llljr A} 278l 2

2 }o:h;], A agoq;ﬁ

rm
e o
4
e %

rO
-
© 6
o

rJ
RV i
it K

=
o
2
=
kY
k]
lo,
o
1%
rO
i
&k

%
U
ﬂ
2
_L
T
o



320 £2 YEYS TEO HWK DEAINY ABY B4

AASHA Arletainh. 4ol AR bes
ARl 7= AR I Sold BT S A1

o= WA WEATS} ERED T2, A

y
 ZAAAEA Aolol] FRVAT} QA A
Hoz Sletlrh, nA ko Sgel At 24

e npgro R A7E sk, B} B

A2 9 18y 28141 A Alge] g Alx

gl

Ag AN,

I. M2 Introduction

Background and purpose of the study
Scope and method of the study

L

Io. M3 AE Literature review

Analysis of influential factors of pedestrian
traffic accidents

Relationship between neighborhood environ-
ment and pedestrian traffic accidents
Relationship between road network structure
and pedestrian traffic accidents

Exposure variables for analyzing pedestrian

traffic accidents

m Az7% 8 Hedd

Data and variables

Dependant variables

Neighborhood environmental variables

Road network structure indices (Average ge-
odesic distance, Network betweenness cen-
trality, Average clustering coefficient)

l

Iv. =420t

Analysis and results

Descriptive analysis
Negative binomial regression analysis

|

V. ZZ£ Conclusion

2l 1 oo SEE
Figure 1. Flow chart of the research

Journal of Korea Planning Association Vol.52 No.1 (2017)

2010; ¥4, 20115 HAZY 9], 2013; 473
9], 2014), AF-A =2 EA(]5H 2], 2009; ©]

% 9], 2014; AAE 9, 2014) B A o
Fol AW oIT). vjelq 54 F LA 2
W] QIS T A, A%, A% §

H291 So] a8k HERXIE HEE £)(2010)%
J)aiat o] e At AbaLel A E oA,
|11 A} Aol A= g A Akl ztest
oA 21 v HPEE(201D) 9] Aol A=
LR EYPAD G AL =T} SR A

Uebgtl HA 20 €0(2013) I, Abarr]zto]

wje oFgbAJTko] algALaLe] A ]) s W

e 212 Wk 919 e A A W

Hrh= A S 7H

A, o]FF £1(2014)& AR Z=REA] 1
A} AFALAL ol X S BAS A
T2 A AEYE A, FURE Vg, M
A4 N7 AL Aol S uAE A
& selaiait). wal, o]4 2](2009)2] 9T tol| A
T 229 awgAide] aEAkaL wAel] ulx]= g
& Bty o Ay, 2 wxpRA aEako)
e A wEAAE wEALE UM 7E vhE,
T AR A aF o] AE A9-olli= agAl o]
WEARL B5E A7) Bl Vel A7

143



- 07|

B €](2014)+= Akl o] SdHd- 8k e]
$Ed FHE =Y e A S MR
w-gslo] AlEold 2 M(VISSIM) #3524
W72 13(SSAM)E ARE3le] 1 G318 ol
kth ATAH, Far o] 24 AhdAA, T
AL B Ha 2R E 5 i X E 5
a3l A A1 ALl 913 7159 3597 B 7
gRlapgict. et 919 o] AlFA B2
ote] IAIE T A5 v
ATEH= o=A EEg A

HhA, o] ATt oA
LREAS W] 98 S 5

[

HE s}

O
o

ko
re

oy

ox T

o
ﬁloﬁizmio]:ﬁﬂj
0

Lr

K

> Mo
2

N
)
HUFENQE_E

2
rot
o
|
2
%0
2

r

4
1o
i)

o,
)

>
a
:(213
ol
N
2
ot
ul

N

CEEga B YX W AR

Perry(1929)7} &8 F-2ol4 9] /i3S
ATl o] & TAAEAN 12 Fas Ik '
al

94 Q1 slo] Aut 2| ] e 4

c

ek 14 gl ABolth(rA A ol5+7], 2015).
Perry(1929)+ dATT-EollA 2eguls S40
2 8h= 400m ¥HE o] mRAS 1o MR A
Aatal ek vl A A7 B T8 AlA s &
291 AlX 2 E(census tract)S <HR|Fo g &
o] AR&-SIL 9o, k=0l 5 AFAE 7L
2 d4 WS Ay 38E delE 299

W= ARSRaL gl ol®, 11279k 5(2014)
FEol Ao 54& ek, A

e AL FaP olfE B

144 | "IEA, 523 1= (2017)

itk skt 31, o] A4 o] Al5(2014)2 Hle

7h A 25k F4le) maRE Hol7} 9

[}
o 7bg Stehs ARES wHow Felsglr

2Rle) Aol ERAE FlEow s a8

Holw F=rlse] Aol BAR Jgs vtk
g 4= Qlek. o]2f 3 SrlellA B3 (2014), oAl
Q-0 A15(2014), MARI-0]5271(2016)9] A= &
o8, =R, T, o7 AHEA wg
57 aflat B} aeAlae] wAlE
oA w7k Siet BeE(2014)2
Alef 2RI ek 31t

ot X,
r
e

)
ﬂmr o
m

FE‘
ot

o,
oI

N
<
m o

o o> %
OFOHUErE
Z e =
T =P R
= 2D
m;’o[noguﬁ
o
Fets
T ot
o o o M
:lmﬁgagi
= = &K
:\l':[u:[ou_o‘
ﬁrwmm
oy oo o
BEL
¥
d X Rl ot

5
S
El
offt

Abarz} Wol dojih=
o9} H] o] A o] A|%3-0A|5(2014) S A&
Ao Y

SAkazel

A et ol

oL My
g
o

of ol rot
ﬂllo 1
=
ox
o

o
r
o
o,
r
‘0,
2
o
_|>i
El

it o
o o
M
1%
it
[
il
offt
2
2
»
o,
-0,
4
g

b
o
fr

>
£l
=)
a
N
d
i)
N,
K
I
rO
(o,
-
ia)
H
=
2
u
=)
H

-
=)
N
=
i
k3
[>
o
P
o3t
g
5
X
pL
m}IJ
g
N
N
i

(e}
il =

Q1 BEA} WAL W} ol

FI) TR, AAIR-0]47)(2016) &

bol maR) WAL

Hste] BAE stots

e
2 e
b
X W, K

q

ol
32

Ho
il -
N,
)
4
i
il
o
ol

1%
ol
M2 >

e Lo
olﬂ
= 2
R A
-
T
o
2L
o
K
o}mjlm
>
ki
2,

Mo 1 oo
oY
fo
o
o
il
T
I
M
1%
_0|£
k
K
fo

otk
tlo
=)

)

ot

ol

to ]
N

ftl

riet

o

N

fru

4

BN

0110 o2
H

N

=’

e
g7

o,
riet
o
(e
ol
il
b
i
o ]
£
o
0
o
>
>,

=

= o



Z2lo| £2 YEQ 71X} HHXl mEAIne| Hzkd 2M

3
& HAAL HEFH 0 R wEbdel Fagk 9a
4= 9ATH(Zhang et al.,, 2015). o]el| u}e},
ELQ=e] 729 Baat ugAtare] s
T7F 21 =)o $ir}. Ukkusuri et al.(2012)
e UESA 543 Bz weAka 7o
£ Yotry] S8 watEg JigE wAkR g
B ow, BEE ARSTE aLyste] EAESIth
A}, A ol] 4], 54 wxtw N7 BT
g Aol A5, mrFo] S45 Waat ul
ta7t S7FseRs A3 SR8kt ARt =
=g EREAOE A9 kR ESD 725
aefetrlell= AZE Aokl & 4 ATk
ShA, Marshall and Garrick(2011)2 222|314
o}o] 24719 EAIE R VIR HHS 8=
Frasteted], 7hmsd, 7o) Wie, 7h2 o] 44
o] A wFAAL Froll WA= FEFS A8
SHAIRE o] 52 A o] ZtEIH S Bal A=t
23 sk WA o® Thesds 33kl
Z ool SlH = dAE }Z]J— A
2 AA AT Aol A E TR E
5 el sl el A3 ghs 9 ;\’0‘}9\1
o}, o]gfgt SHollA vlaA ol HaYE Zhang
et al.(2015)] AT+ ==(node) —F A(link) HIE
AIE 7INro R = 91784 (topological) =
ARESte] R UESD 2E A o ® X3t
sto] Bz} agAkaLete] IAE Atk A
oA eJu|7} ok o] 52 ATARE Ht BEA
g, WA, B w43 Al =2 HIEYA
TEEFE, a2al wapRel E59 9Tk 52

MED F2A5% DA wEAL D dojut

9
=
=
anSL'
y

o
i

-Eﬂ,

e =
e

=

B

G S

of
~

£

woll 4

.—Yl

Journal of Korea Planning Association Vol52 No.1 (2017) |

F, 4%
i A=A, W

A, s 74]—)?7]' ‘;%ﬂ, Zo)12+ (cul—de—sac)

AN o ot rlf
oyl
-4
BN
me
>4
ul
i
~N
=)
A
% s
> o
o
H
ftl
-4
N
N

B} AbsAt & FYA(VMT) = Bzt
AFARIL o] Q] RS A= mEHTE
o]t}(Marshall and Garrick, 2011; Ukkusuri et
al,, 2012). kAWt Hags} Ab-eat & S8 2
5 54 AHIA F2 374 FAERIE ALs)
A= gH50] o] Apgolt) ool whel, e
M= B Aeat & FAAYE ded W
+% 4] A8 BF ARE Sk b
J9bA 0] HPHL AF 91T B2 FEAA} B AR
3= WAl o] th(Hadayeghi et al., 2010; Ukkusuri
et al., 2012; Li et al., 2013; Zhang et al., 2015).
SHAL Q1S FAG 8 o ASRE R
29 wEHe] EPPe), T2 YEYA X 5
G Wl G W2 e el

° +

O

2011). o] 3t 5&74]% =4-3}324} Dumbaugh and
Li(2010)= mi5ake] 27} 9Qlo olfi 44
(big box store)& 1#EY 3L, HaF Z7} 9Qlo

(e}
=
2 WPz} 5 A (pedestrian—scaled retail use)

Bzt g wEH e sw ULJTUHT EHELFJH

= 2 dn]g, HART ARIA

Ful 88 A8, olsh 1)

53 A2, Delmelle et al.(2012)= Feid s, <l
=

FRE, AR UE, DEUE, 2vhy L S}

145



- 0]37]

-0l AlE(2014) 2] ATellA] 20091 A-EA] 52
TEAL ARE ARSIGIA, SR AR &
Talo] Qlar, ZAR|Ho] oz ik o]x] 9

=<}
AR @ 5 otk

7] wfiel] Apse] @AVE &
5 gl X2

AgAT 12E Tl =59 7S BYA uE
Abazel] theh Ate] AL vt 2ol el &
F 9tk $AFew w2 YEYT 27 &4

[e)
I
zke] el 9 gl T sl =

Takal WAl wEAlael SRS S oE 7=
ATEANA A0l B2 YEYA T2 td

neph REG Aol B2 WEY Tl o)
o el el /)€ QR YE DY T
ZRrks w2, WA Pl ZUNS Pt
U MESD TS WS Qo] Ande %
w23 5 ol @AMl EAT £,
B EALT AT 1E WG] S B
) A} FAl tE 1
B A EPUEEo] nalat wEALme] 23
Mo v G e} Bl vhelw
2R mAE EEAA @7 et Hlo] of
=8 Aol AJade] =EE 4 Avk(Marshall
and Garrick, 2011). Ppx|eto &2 =] H3x} nlE
Abae] )3k AFEL J)01F EA x}o:];q E_/H
AR EEAe W3 A7} Aasoigit )
o1F EA A EAI BaRF wEALaLete]
74]01] e g ekt RS Alrsk] et
AR ] vt 1Ela AR mR S 1T
ATEe 2 ] ARIAE ez shaL gl
HEste] glo] eAIRS 7RItk BERE, ARks) ks

X

1o o r1r

146 | "IEAZ, M523 1= (2017)

Zss 1 AlgE R
ole] gt MaPAo] A
AT v 22 APEAS
=2 HEYT ol gk A
UE A 728 Baa} agAkaL Alo] o] A&
AT o)F fEl, B VRS =
A(link) YES]TE 7uko 2 3= YEL T 18
T2 gHEo] ES T A oA AMSEE
HIEN A Bt A=A, wWisAd, 38 Al
& EEsto] BER ARSIt 24, A B2
2 e % 12m ek ER2A ol Afaret
Z 12m ol ER2oA ok AfALE LA 4]
FroEm =R YESAZL AL kRox dofut
©ARLE ARt APATES] S AT
Ao EAFRSITE o] & fldl, g wEAT
oA AlFh= 2013 WETA L] =2 A2
Foll 7| ARE-E A8t &

al
TRk A, B WEATLE] wEWLE
1
O~

A E

=

R wEsel thek thedrs
ol dRHH o= ARGEE QI OME‘r SKA &
npEE 7)uk f5Q1 2429}k SK Planete] R2E
e APIE ARS8l B algAtare] emial
B ekl wese] e ARSiglt) o= B
A} agAbaLe] 7 $a% mETUFE ARk
22X E2o] U ES T 727 WA} wFARaL 3
Aol oW FaFe mA=A] et 4=tk Aol
A A& Aok ApEAS 7RI A, -2l uete]

EH EAA ol 1 e A ekl

10

NeA 4237) BAFE OPFow sl ke 9
3t %{ﬂt:} HES SR, 201295 2014
A 3azke] WAl WA WEARE BAFow



g2
[

2lo| E2 HIEQT pxo BHJX n A9

M

At B2

=
o T

W AL BAE Aol BaR wEALL ek
& Awsp) A% A S AAsel
Planet API(2016)
m xt275 % HyeEd o f%
L EMESe XtE FX ol N W
soll=
B Aol Apgd BARge] AR g MBS
2 Ao FAE ok E13 2k BREw

ARl A AE(TAAS) 9] 20123

SA] FAHADB(2013), A1EA
DB(2013, 2014), SK GeoVision x}£(2012), SK

AT, ERERE, ), BEXolE

g9 dlol F%

& 28ste] A2 s &9

)
=R

WAk, s A, arebd A %‘ A= .

FE 20143714

o RaA} WEALL 58 FEURE AT

a8

o =

=2 o)

T o

AEA] A4 AFIDB(2013) 8 ARE-3Lo]
E2 EYD T2E vod F s WeE A4
a3leh gk A4 ARRIDB(2013), =7FeAIEE
T(2013), ASEHA] LEAHHAH

E2UENT 72 &

2], =S viZiSAA,

T3] AT Ao 7}

ArcGIS 107} R. 3.2.1, Z18]aL STATA 13&

2. SR EQT 7= HL

()

o g =
B A

AFE(2015), FEAEATY WEFAE(2013), A ARSIl FESSIT A=A, vzl Rl E
B 1 24t A2EX
Table 1. Selected variables and data sources
Variables Description Data sources
Depen. | Pedestrian traffic [No. of total pedestrian accidents between|Traffic Accident Analysis System
variable accidents car and person (TAAS), 2012, 2013, 2014
No. of population, Senior population ratio,|National Statistics Office, 2013
Exposure variable |Pedestrian volume (no. of pedestrian), SK GeoVision, 2012. 09
Average level of road congestion SK Planet AP, 2016
Road network Average  geodesic  distance, Network
oo betweenness centrality, Average clustering|Seoul New Address DB, 2013
structure indices -
coefficient
Commercial use floor area ratio, Industrial
Land use factor |use floor area ratio, Land use mix (Entropy|Property Tax Ledger, 2013
Indepen. index)
variable Transportation digital map of the

Average speed limit, Average no. of lanes,

Road and . . .
interszjtio:nfactor Intersection  density, Road length per|Korea Transport Institute, 2013
intersection Seoul New Address DB, 2013
Transit No. of subway entrances, Seoul New Address DB, 2013
infrastructure  |[No. of bus stops, Percent of median|Seoul Transport Operation and
factor exclusive bus stop to all bus stops Information Service DB, 2015

Traffic safety
factor

No. of humps, No. of crosswalks, No. of
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Seoul Open Data Plaza DB, 2013,
2014
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Table 3. Results of descriptive analysis

Variables Obs.| Mean Std. Min. | Max. | VIF
Dev.
My HSHAF DEALD HA
O =dx asAR A 423| 77.23| 5162 7.00] 42900 -
No. of total pedestrian traffic accidents
A Mehd = 2(12m 0|8h) At 4= No. of pedestrian
Se_;;e;(jj_ traffic accidents on community living zone road less| 423 | 46.62| 32.07| 3.00] 261.00| -
variable. than 12m width
Mzl 2 Q(12m O|AH) At 742 No. of total
pedestrian traffic accidents on non-community living| 423 | 30.61| 24.34| 1.00| 193.00 -
zone road greater than 12m width
Q7%= Population (1,000 people) 423| 2398 9.26| 134 56.75 3.15
mE=yN . .
A L QIQIL H|& Senior population (%) 423| 012 0.03| 0.06 0.22| 2.09
T
EXPOELIJre Q= 0l714= Pedestrian volume (1,000 people/day) |423|24891| 19829 22.34| 2144.67| 2.78
variables
Y 23X E Average level of road congestion [423| 224 039 113 3.26| 1.14
£z HEY3 M X[THEE27{2] Average geodesic distance 423| 12.38 424 207 27.89| 140
=T
R0l HES o7 =Al A
TEL =92 S HE , 423| 012 004 005 029 195
Road network |Network betweenness centrality
structure indices |2 S xs14 Average clustering coefficient 423|052 005| 039 081 413
AFOIAIM OO A H|S
geEAld ARH uiE - 423| 031 015 004/ 088 329
£x0|2 Qo Commercial use floor area ratio(%)
AAAIE AIOHA H|E2
land use SRS ANA HIE . 423| 005 007 000 063 1.96
factor Industrial use floor area ratio(%)
EX|0|8=%tT Land use mix (Entropy index) 423| 0.64 0.15| 0.15 0.99| 251
co g ™t N$tE T Average speed limit (km/h) 423 | 43.94 5.68| 30.00f 59.79| 2.10
=
X2 99 |Ed A= = Average no. of lanes 423| 351 0.87| 185 8.17| 2.29
_Rtoad at’_‘d DAHE YU Intersection density (unit/10,000m’)  |423| 3.86| 272 005 1328 3.21
intersection
ok = ACH of xH
factor AR E2ATAOM) 423| 097 094 035 1025 236
Road length per no. of intersection (100m)
=ns X5 27 74 No. of subway entrances 423| 3.20 421 0.00{ 27.00] 1.69
o
Ald 1¢l HAMEZE 74 No. of bus stops 423| 2579 1457 200/ 90.00| 241
Transit infrast.
Z=OF HAK 2KlE MEX H|S 9 i
factor |20 HSTBNE BRY HIE Percent (%) of median 5| o)l 0071 000|  056| 116
exclusive bus stops to all bus stops
IREEEXE 7H4= No. of humps 423 | 22.39| 17.68| 0.00] 122.00| 1.39
WEOHHAIL
9 HE Qo ZICtH & 7= No. of crosswalks 423| 7549 4841 4.00] 359.00| 4.13
Traffic safety |9 @ s4= No. of pedestrian bridges 423| 037 o071] o000| 500 113
factor
o210l 7Y 744 No. of school zone 423 284 188 0.00] 11.00f 1.28
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Table 4. Results of negative binomial regression analysis for pedestrian traffic accidents

Modell Model2 Model3

Sgus HA Mg 2 BuK | H4BY £

Independent variables HEX} mEAID nE At HX mEALD
Total Community road [Non-community road

coef. z coef. z coef. z
Q|14 Population 0.033***  11.31 0.037*** 10.06 0.026*** 6.23
Exposure L QIQITt H|& Senior pop. ratio 1.380 161 0.566 0.52 2.423** 1.97
vaFr)iabIes S 50QI7%= Pedestrian volume 0.001%** 6.15 0.001*** 499 0.001%* 433

Bz E2EEE
Average level of road congestion
Bz 2Ez7e

0.145%** 344 0.122** 235 0.199** 319

o 0.020%** 273 0.026*** 291 0.012 115
Road [|Average geodesic distance
ATEERHERE
network || =13 DH7HSH S _ “1126%% 283 | -1340%*| -266| -0713 | -125
structure [Network betweenness centrality
indices |Ha ZEISIAH 2
N st -0.328 -0.80 | -0.882* -1.73 0.871 143

Average clustering coefficient

JYAIE ATH HIE

. . 1.544*** 8.55 1.698*** 741 1.212%** 475
Commercial use floor area ratio

Land use
AAIM A H|S
factor = ° '.E A HiE _ 0.158 052 | 0188 049 | 0043 0.10
Industrial use floor area ratio
EX|0|8=%E Land use mix 0.235 149 0.172 0.87 0.357 1.60
Ho MNetE T Average speed limit 0.001 0.24 0.001 0.29 0.002 037
Road and|® XtZ= Average no. of lanes 0.015 0.57 | -0.096***| -2.98 0.198*** 511
intersect. | WAtZ YU Intersection density 0.015 1.52 0.004 034 0.026* 1.88
factor |mxj=ct of Xt
arErd =2AE . ) 0.003 011| 0011 034 | -0021 -0.58
Road length per no. of intersection
SEA Ol TH2
Rlore &l 0.010** 217 0.009 162 0.011* 165

Transit |[No. of subway entrances
infra. |HA™ZE 7)4 No. of bus stops 0.001 0.63 | -0.002 -0.79 0.005** 203
factor |E5Q HAMEAZ YR HIE

. ) 0.732%** 323 0454 159 1.120%* 343
Percent of median exclusive bus stops

. | TFSEYXIE s No. of humps 0.000 0.38 0.001 114 | -0.002 -1.19

Z;:; SIEHE T 74 No. of crosswalks -0.001 -092| -0001* | -166| 0001 101

factor S 7%= No. of pedestrian bridges -0.023 -1.03 | -0.031 -1.09 | -0.001 -0.03

0210|2579 7%= No. of school zone| -0.009 -100| -0013 -122 | -0.001 -0.08

constant 1.992%*% 6.69 2.292%** 6.20 | -0.524 -1.19
Number of observation 423 423 423
alpha(a) 0.08 0.12 0.15
chibar2 57438 425.89 434.46
prob>=chibar2 0.000 0.000 0.000
Log likelihood -1870.98 -1749.01 -1612.98
AIC 3787.95 3544.02 3271.95
BIC 388104 3637.11 3365.04

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