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Characterizing Retail Location Shifts by Streetscape and Walkability

: Focused on Restaurants in Seongsu—dong

TN T T
Hwang, Gyuna - Kim, Donghyun - Park, Jina

Abstract

The commoditization of space today has shifted consumer preferences and consumption behavior, drawing attention to
restaurants located on the outskirts of central commercial districts or on side streets. Consumer behavior is influenced by
physical stimulation, and a well-designed service environment can attract potential consumers, making streetscape and
walkability important factors for the location of commercial facilities. Therefore, this study aims to spatially examine the
shifts in the opening and location patterns of restaurants and analyze the influencing factors by period. In particular, the
study analyzes changes in the pedestrian environment using Naver Street View (NSV) images. Streetscape characteristics
were developed through semantic segmentation and a deep learning model using the Place Pulse 2.0 dataset. The
findings revealed that restaurants in Seongsu-dong initially selected streets based on physical proximity at the early stages
of commercial district growth. However, as the district entered a phase of expansion, they gravitated toward streets with
high street connectivity, visual elements such as enclosure, and enhanced streetscape quality such as aesthetics. These
results suggest that over time, streetscape characteristics have become more important than classical location factors in

determining restaurant locations.
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Figure 1. Study area
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Figure 2. Example of data collection for Place Pulse 2.0
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Figure 3. Example of landscape image from Place Pulse
2.0 dataset (Dubey et al,, 2016, p.13, Figure 3)
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Figure 4. Opening and closing a business
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Figure 5. Trends in restaurant openings
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9] 9148 AF-ZAKSH Place Pulse 2.0 Hlo|EAlS 2-835}3ct,
79| A= 7HYUA E4 A aglef wEt HAEEE &
AR =71 | Q1F, B9 ol weh S o] 24 AE
o] 3oL}, 7o gt AFRES 477 Bol Hlo|H 9 HgE

Figure 7. Example of elements extracted by semantic seg-
mentation
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WA 4= RlaL Aol Fs] FREHAL & 4 UHSeo et
al., 2021; A%, 2022), o= 28|R7} of g 7FR o) A QFHS)
3, B7JAAL, ol ST LA eAE AFElE ¥ 4 3l
th= 3ol Qo A|Rp7} QIA|SH= A el theh 242
o] it oujet =A|9] o] A Al HEEE ofFjdh= bl =&
o] FIth(Zhang et al., 2018).

3. Hed

Ao BE SYNsE A Bas B4 71e
# 4oz TRuT of74 7l2An EAS A4 sS4

Table 1. Description of variables

PAE S0 2 FESA FARTEE Ao S vt
G A FG37IE Aol E8E dARJCE=M B 5

% B4, A7 743 B4 Agst zHo=

4, AFE

w4 AMgE Rl v (F DI

1) 3B S pa

AATN B HANY YAl JFS v By
Aol hEHOE hFUE L SHA L i Y2HY 712
] 7 F2Ao) Sk, ole] hFuE H2H o= A3
2T H2H, A8 BTHOE T WA, 12TE A2
o dAFHA, DA WE £29) Z3t ol MR 4

Parameter Description of variables Source
. Whether a restaurant is open or not
Dependent variables (1=Yes; 0=No) SGIS+
Sl Spatial accessibility to reaching a subway entrance
Y in the radius (gravity, =800 m)
Park Spatial accessibility to reaching a park in the radius
Walkability (gravity, r=800 m)
characteristics Betweenness Connectivity between all buildings in the radius BAEA-EF
(r=n, weighted by volume)
Road width Width of the road adjacent to the building (m)
Road length Length of the road adjacent to the building (m)
Average of the total area of buildings and walls to
Enclosure road on the street in the radius (r=100 m)
OnerEsS Average of the total area of sky on the street in the
Visual P radius (r=100 m)
streetscape Greenness  Verage of the total area of trees and plants on the
Streetscape street in the radius (r=100 m) Ny
characteristics Sikard Average of the total area of signboards on the street
9 in the radius (r=100 m)
Independent Aadotiies Average of the aesthetics of streetscape in the
variables Perceived radius (r=100 m)
streetscape Average of the vibrancy of streetscape in the radius
Vibrancy (=100 m)
Facto Whether a building use is factory and warehouse
Regional L or not (1=Yes; 0=No) ST
characteristics Brick Whether a building material is brick or not
(1=Yes; 0=No)
; Whether a store is pre-empted or not
Qreupicd (1=Yes; 0=No) SGIS
+
Store Adtiloreatian Spatial accessibility to reaching an operating
characteristics 99 restaurant in the radius (gravity, =100 m)
; @ % Seoul open
Land price Land price in the parcel (10,000 won) data plaza
Building Building footprint area Footprint area of building (m?)
characteristics  gyilding height Height of building (m)
. MOLIT
Demographic- Residents Residential population density in the district
economic
characteristics Employee Number of workers in the district
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7123 H S0 O A0X| B £ 24

stglet. o, A3k BAl A&ede 201249 AsE ey
2330] wl3f Szt QlHo] BAS W § ATl 42
o2 F GFE v|AA Rtz A 7|7k Egste] A5Hd A
T4 WP E S

A AR S A3 EHA ARle =2 102 A=Y
800mE AstR o, Az|zeA e AR ATA Bl =
2 7A2](m) 0.002172 473t tHHandy and Neimeier, 1997).
39 ol wE Aol & aEfEh] S8 39 A SEAN ¥
o dHo] w2 75§ Fofsto] AEsiin). iEAA AR
+ AA 97 7 vEHAA A2 S4siged, Aq | AE9
7] Rolg a3 f13) SAgtel QA Aol e 7EAE F
ofsto] &SIt wWebA uiAASAA T 2 TR o)A BAYst
£ oF 7t AEQ) A7 vjFshH, 2 2] A2 AERTY
o B 5 UTE WAL 7Pt (Sevtsuk, 2014),

BHH, A4 AEe E59AY 8= A%, 54 A28 &8
%2 Y F AY 170 S| F38HA vehhs 284
S48 7Rt wetA ol 2194 S48 vgstast d%g
o] 3 o8 o Reot ¥ E A= ARG o 5E WSEBtgct

2) 7127 &Y He

2 AN FHA R Ha sk 727 do) did 93
A E7] 93] HA AZtH EAog Qu|EF BEr|HE F3
FET f94, M, AR, M EEE HeE 8839
a2 AA ojujR|ofx] =2 tjd] ZAE E o] AA|Fl= H]
&, M2 shs0] Aok vlE, A& UFU £ 5 A
8 8471 AR|Shz &, 1M Wi o] AA|E: Hl&
= ARSI

theo 2, 7h2 7332 Q1R 3] 42 Place Pulse 2.0 7|9 g
oy 2dg Bgato] Aol tiFt KAt 2 F 38 F
R R g e i o 1 Y g B ) = i e U
el AR WS ‘EAL, ‘FURZYVE 7= v
street-score=4] A2 Ao R &3¢}, A& 5o,
E&H PHT 3 (street-score)= 37 7F=7F Gup} QHHSH
7t2 Fejof 7PgA QA=A o digh #to2 s = QKA
A%, 2022), 13y Z44e] Y A& 1 Yol zolE E
O 2 sfj45}7] of2ng, A A{AJut 412]4E SRSkl
A} o] FA4E E4(principle component analysis, PCA)}
Z3) 23 ¥} T3 ABIE FHsp0] B APk
7IEAE B4 M2 v 100m oW o|u]A|e] Hige s
4bEsto] = 2|9 9] A& whdstala} stk

3) MSEQl HAUX| B e
AoE A 482 E3UAY 85 AW, F2 HEN 22
S ARE T8I A5E UH 5 A9 o] FHo) F3isH

Vet S23] A5 7RI ol X193 EAJE vhgskal
A E AT A5EY 3 L FAL o8 AR HE AR AN
o L5 =S8l

W, A 7 JAHS JHPA A B2 ez A Y
o] 37 - 5342 gIZ N EE, A B2 SAHY A3
ool 4R AAE, FAAZHE W] FAstalat
stqich. w4 717 o)A Al YT Rolls M2 Aol
SolA17] ol R olF Wgstazt A4d A% A7 B¢
20104, A 4t A7)9] A< 20169 oo A 2414 &}
=E 7H3stonh A AT UNAE &85 HEYa A
2] 100m W +9F ¢ 241389 F248E Ailstei o, 20109
2016400 29 F2 SIS 7IEoE SASY. FAATL
£ /39 L] YA ARA Y217t 7R BAA ol 7
e Yehl= A2, A9t 241739 HgE ARt vl8ef digh
FEFE T 5= Atk AEA 9 dlofe FoA AlFsh=
NEFAIA7F A E= 20074 o] FRE 19 SR F-50] 7Fs5)
o, o] -83}0] Z} A)7]o] ujet 2010197} 20164 ALEE AR
Sk,

i opyzl, g Wi AE A= g SAE Bavt
At AE 501, AFHEY 27T Avks A2 Aol YT o
 S710] @ol divti Aol SOl A AL of 7] 7)) Aol S0l
A 4 Ytk AL uig. uetA ARE SA40E ASE9
HIEH AT} Fol & SAIHEE A8t

EZE QA AR AL AAAAEY 8F SHse AR
24 FUe] Agatolla Hol thRolA fHESS - oA,
2012; 4571 557, 2014; AE 2, 20155 o5 €, 2020;
Sevtsuk, 2014; Wu et al., 2021; Kang, 2022), ©]of & &-+o]
Al AT W 3FAFEEe} TAR £ MR Ao
o, 3T A= GA] A A% Al71E 20104, 4 A7l 2016
d9) A7 & Zg33irt

4. 2N e

2 dFoMEs 24139 37 AREE HEE AvET] o
3 A M2 A9 Ui 4 (kernel density analysis)& F12¥3k
Gt A9 U £42 A dlo|HE &8st i F70e A &
X IEUEE 25k 2o (W5 234, 2017), 717
4 2470 MY B B YA S 7 A o2 wjof
stgict.

k202 Place Pulse 2.0 Ho|E AL 3] L&35 727430
of digt Hazte] A& B2 2%l B4 F el FAHE &
H(PCAYE HAIBHY 4 290 &390t 2905& Y
 FAE 24 3589 24 F 77 e, R F4E
HAo] da] o] gHrHo]H- 7], 2009). ol A AR
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o g 991 &5 WHOR, ANk oR b3t EXS
7H WE 7S] 8] ARSRHH A - ublol, 2018),
2 oA 28 a9 AR o| gioar 7P u) AMEst
£ A 3 WA (varimax) & At FEE 290& HMeR
A7gstsdct,

Ao g, =5E UXA §4 HeE FUSH o)y 2A&
] 24 (binomial logistic analysis)‘% ol 717 243 |
A FF 290e =3 A1 YA g 9% 1A
+ o2 8.9 7t JAE olsfistr] fi3l 7t=E e | H3e
B4 ¥ 23S B 1%, SAdeS T 3 232
E Weo] £42 At olF 2A2H 3FRFE L 7P
St PR ol FoiN BE BP0 FHHUSTI ol2FY Y
SHHUFREE T4 YES &34, ol 74 AY
LA o R-E A S8k o] ofd WA BES =W
HE0ltHjin and Lee, 2017). F459] &gk 02} | Aol
o] FEE 7, 71E8H0.5) 50t 2E Abdo] WAstal, 2
o Ablo] 'WASIR] b= Aoz AF3, oS As W
A2 ohe 4] )2k 2

ply=1lz,z,)

B i
]n(l—p(y=1|xb---,xp)) By+ Bz, ++ Bz, Q)
prEE g FE5HS
o S 8 EFAS

A71M m(E) =) 23logivolet 3, Lok %
AHodds)& ofulgict.

Hds= p_‘
1-p,

=exp(_23fif) 2 ®)

=exp(8,z,, )exp (8,z,,) - exp(8,z,,)

SAR ok AR o] WA ShE T HAYEHR] oke ShEe] o
HHIEE, SHHS o7 18S 371 o Solus S4Bl E
& S4H)(odds ratio)2}al FHHA (3) FE). F, odd ratio=
exp(8,)2, 3FA 8,7 Fol2td 54kl 120} 22 31 7}
A, ol= z7} IRt uhet 5AkS: FagE oujditt 9F
01, 2439 /1Y el #Ft A=A A5HE EU+te]
H240] 7,4 uf 8,71 0.10]2H4, o= =7} 15+ S7181HE 7
A FE(SA, odds)} Mg 371 F 1.13817F Sk
Zolrt,

Iv.

T

M 2o
1. X TiE He}

A5 A Ul S A R F7H ke A E] ¢
3 Ad W= 248 I A3 (Od I 2o A 4%
A71ole AsHd 2340 49 A2elM S4 71 BE2
=7 JEREeH, da-F AEe A old A o 7=
A AEeE 2R UEdid, e 50l ol sfgith o
S0 2E A3 234 Ao A1l o iR7EY Y U=
7t A e A3 27] DAl RSk g 240l F2
40f SA70] YRR B4l Sl AL BUE 4= A

Hha, A WE7E g2 A o] PEH e BRIl AU A

Period of Commercial District Growth (2010~2015)
Bangsongdae-gil
Sangwon-gil
Achasan-ro 7-gil
Seongsui-ro

o 50 500.m
i et L

Period of Commercial District Expansion (2016~2021)
Bangsongdae-gil
Seoul Forest 2-gil
Seoul Forest 4-gil
Yeonmujang-gil

Figure 8. Results of kernel density analysis for restaurant openings
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B A719k g, Ad Bk A7l WETE 2 A190] o
2 dZ=o Ao s @A HAdE 2F PFE Bk |
3], 4% Al7100 7ol Bol WSt Wi l2old FAA
A Mes2d7H] B4k BRI, 71E A HEA dEdae
&2 =0 M Sle AuE s JlE e 7HAE
oF A7 A2 M W7 FAsH S718ke S0l At

olZ{et Aih= Alte] E5f wEh SAH S YA EE7} Het
StRoH, T HAo] T2 T4 A gl A9
SHjo] Edus= 7I2RWE 71 AR 7] 20| Mgt

U AARRIE,
2, 2UX|IH EY 1=

Hazzt g A9 Y 72738 did] =71 6714 243
o] oju3t Q10 % FREN=R] FAE £A4S 53l FelT A,

£ ¥7t 38/ (communality) 0.7 °14, 2 (loading)
0.8 olfor =&EQrt E3h #E AHAS KMO H:9}
Bartlett®] 84 A7 & 40 At +=FKMO: 0.823,
Bartlett: 0.000)2-2 YEFHTE G 2)0A] AAIGH AEE 47
AR A EE, ZI2Z 0] itk 6717 4AE 271 8R1eE

FET 7% AA) 2410 81 8%F AT HolE),

Table 2. Total variance explained

Initial eigenvalues

o5 Hig2E ofE Rt 2 800f AAjE=AE AHE 4
wEE T3 AHEE 1 (&E I o] M, o,
e 70 89 12, 2713 Fu2a0] 89 22 24
oAtk mEkA 2 AelA 7t AAE B4 MR A
& F 7k 290 djste] 89l 12 AA A #E Yehf= 4o
A, 89 2= FF ARE Yehile Yo Aot 24&
s,

3.71= 8A

£ Aol &8E F5uee SYned] digk 712 SA=
(G e} dt, ol= A A4 A171¢ 201088 7€ 201597142
w9 3,571719] FEI} AE FAF A]719) 201695 20219
7Hx19] Zk& 9 3,359709] BE-E E-83te] B35}, F45H
72 A3 AY BlEE AR, 4H A7 A7ledls Hd
o= oF 7.9%7F ‘DAY o B4 A7)0 18.2%= §43] F
7hhs S Badh A F 3 A4, A, A
HER Zo|, AZHA, ARKE ¥ol, AFATHUE, AR =
T Y5 W dolg o] At FEE 918 2 1(log) WA
ARSI, TS 7R B F 983 M, SAE T
T Uze] e P4 =8 7Nke R FEEo] Arjos w27t

Rotation sums of squared loadings

Component Total % of variance Cumulative % Total % of variance ~ Cumulative %
1 3.650 60.831 60.831 3142 52 361 52362
2 1.263 21.057 81.887 1772 29627 81.887
3 0.392 6.6356 88423
4 0322 5359 93.782
b 0197 3.282 97.064
6 0176 2936 100.000
Table 3. Rotated component matrix
Variables Loadings Component Cronbach a
Safe 0813
Beautiful 0.879 )
Wealthy — Aesthetics 0915
Cheerful 0909
Liveliness 0.869
- Vibrancy 0.771

Interesting 0.897
KMO 0.823

Approx. chi? 8618320
Bartlett df 15

Sig. 0.000
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Table 4. Descriptive statistics

Model 1 Model 2

Variables Mean S.D. Min Max Mean S.D. Min Max
Open 0.079 0.271 0.000 1.000 0.182 0.386 0.000 1.000
Subway (gravity, r=800 m) 2.048 1574 0.000 6.998 2035 1.568 0.000 6.998
Park (gravity, r=800 m, log) 8781 2216 5784 13.364 87568 2206 5784 13364
E&Lwrﬁg?{rlis'?ogeight:buiiding 9806 0983 4204 12045 9774 0982 4189 12028
Road width 8076 5844 2.000 40.000 8.042 5812 2000 40.000
Road length (log) 5441 1636 2197 10.261 5444 1534 2197 10.261
Enclosure (=100 m) 814263 284039 138917 1930945 819970 299365 112119 1,706.145
Openness (r=100 m) 18.686 5248 7.657 41.360 16134 4470 4962 37814
Greenness (=100 m) 4561 4251 0.037 51.340 8175 6.057 0.035 39207
Signboard (r=100 m) 0712 0412 0.000 3.620 0619 0318 0.000 2138
Aesthetics (=100 m) -0.352 0.376 -1.209 2483 0.025 0.611 -0.907 2137
Vibrancy (=100 m) -0.062 0.495 -56.420 0.826 0.063 0.365 -2.291 0.873
Factory 0141 0.348 0.000 1.000 0.162 0.369 0.000 1.000
Brick 0338 0473 0.000 1.000 0.332 0471 0.000 1.000
Occupied 0.091 0.288 0.000 1.000 0133 0.340 0.000 1.000
Agglomeration (gravity, =100 m) 3.758 5142 0.000 46799 5290 5845 0.000 43873
Land price 322.005 80.238 66.000 1,3560.000 376.773 95940 93.060 1,630.000
Building footprint area (log) 4849 0.888 1313 8662 4886 0904 1.313 8662
Building height (log) 2256 0.679 1.386 4382 23566 0.604 1.386 4883
Residents (log) 10232 1.140 6904 12316 9791 2583 1.000 12.000
Employee (log) 6.792 21256 1.000 9907 6989 2196 1.000 10.191
Observations 3571 3,359
O 2 QA oV A7 EAE 4= e nE FA0 L wolak UsiGiTh

A} 2+ §=o] 100 T3] 2A41 Y& 248

HA, di7l54/89] A9 Ad A% A7l B 9.806, F4b
A7) Bt 9.7742 =FHon, o= HEe! 12.0459
12,0281 7}7H9) E-3Eofl H3Fo] EAITS Rl A4 &
g W F 972 4% A7) Bt 8142630014 BH4E Al7] Bt
819.9700.2 ZF7kston, a2 4473 Al7] Batol 18.686,
ik A7) Hato] 15,1342 F4asksint, 7Ht WEE 4% A7)
it 0.712, B4F A7) Bt 06192 Zashe AL golstgrt,
o QIAH EARQI Avldat Ase A4l 4% A7l B
T SERou A BT A7 S0l YR HEshs A ¢
+ Asit), B3 A9 BB A 34 2 FAR o] §EI Y=
A529 912 4 A% A7l Bt 14.1%00 4 A4 4t A7
Bt 16.2%2 37161509, HE A5 vl 4% A7l ¥
T 33.8%001 4] E4F A7) Hat 33 2%2 AE AT AL S 5 9)
ek, A EACA 84 A o def AEE A vlee A
& A7] B 9.1%001 4 B4t A)7] B 13.3%2 F7HeE AL &

76 r2EAE, M9 HeS (2024)

4. x| gk 221

2 dFoMe 24 dAE 7123 Y ReE 2a9E 3
T2y, ATHY 4AYA 2L ZYUT T 2FoE AR
sRto 2N =AIETE FAtke 2USY ERR YU 45 38
& AAA R A 17t skt

AA, Al A A7) 2439 UA AR a9E 47 E
= (& 59 2t} 2xH|(Likelihood Ratio, LR) A% A} &
B2y BE {o8hg0] 022 0,052t} Fol Ao st 23
P& ERIEH O, FEHMUR BARE 242} 6.3%(Nagelkerke
R*=0,063), 28.6%(Nagelkerke R*=0,286) 43}5L Jck, 1
2t 22 3AEA A R $5He] 3ol wet g2t
B ohygl dutA o2 WA Yo Holug FaslR] ¢t
(Cohen et al,, 2009), 53] Nagelkerke R’= OIS 37549
Ri9H= e S0 E I g2 JAZ 22 J4E = driHu
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Table 5. Results of binary logistic model for restaurant location factors during the period of commercial district growth

Model 1-1 Model 1-2
Variables OR z VIF OR z VIF
Constant 0.074* -2.60 0.000"* 521 =
Subway station (gravity, =800 m) 1314 387 330 1.173* 195 364
Park (gravity, =800 m, log) 1.007 0156 303 1.069 1.08 3.26
Betweenness (weight=building volume, r=n, log) 1.056 074 1.31 1.082 098 138
Road width 0973" -2.31 112 0.958"* -291 1.16
Road length (log) 1168™ 320 1.27 1.037 0.67 138
Enclosure (=100 m) 0.998** 418 202 0.999 -057 240
Openness (r=100 m) 0.966" -1.88 226 1015 0.71 258
Greenness (=100 m) 0.958* -1.85 230 0.966 -1.33 241
Signboard (r=100 m) 1.267 136 1.42 0872 -0.68 1.50
Aesthetics (=100 m) 0975 -0.10 277 1.108 0.36 1256
Vibrancy (r=100 m) 1130 071 163 1.395* 1.79 1.68
Factory 1.021 0.09 1.20
Brick 0.990 -0.05 123
Occupied 5.383* 10.06 125
Land price 1.037%* 285 168
Agglomeration (gravity, r=100 m) 1.002"* 179 1563
Building footprint area (log) 1.197* 777 1566
Building height (log) 3223 3.09 129
Residents (log) 0873* -1.70 170
Employee (log) 0979 -052 126
Number of obs 3571 35671
Log likelihood -929.860 -760.969
LR chi®(df) 98.109(11)™* 465.709(20)**
Nagelkerke R? 0.063 0.286
AlC 1,913.5638 1,663.939
BIC 1,987.706 1,693.731

*hk: 0<0.01, % p<0.05, *: p<0.1

et al., 2006; Azen and Traxel, 2009), ©]o]] AIC(Akaike
Information Criterion)2} BIC(Baysian Information Crite-
rion) & 8310 239 FAA AP A5 2, A
5 I 3 24 299 dEEo| ¢ B2 o2 goEg]
tHE 6) =), 4 M9 9% BAS AT E7]of §HA, 2418
ZA4=(Variance Inflation Factor, VIF)E &415 23 2 ¥
7} 10 °oJ3= YERgth olof] 9% BAE FAZ R duji
A= oAt Aot

Zt27e % Bye 24 239 AL Ak A2, Jd
=20 Zol7h 34149 el 75t K+ FEFE vlAle A
oz ZAEQIH. 3, AUEE9 3 e, A, S48
< N9 2(0)Y AEBA S A= A2 FUE 4 A

o 4 239 B AE A dA 54 v 9% 31
2 3] 727 % Hed vl ol v FEAA
yebt, FeEze] oot 7i=7we] A4 e, MY
4, HAES FAA R Ru|sHA| oA Rigksigl o, Kyt
7t AsHE 727 de e AT )2l ZRBJAE 7t
Ae 2oz ZAHEU. sAHE 1.3952, Bz} 271719
BET) =2 7H2M S4F0) YT FEC] 39.5% ETHL
FAg 4= et APl EAo BN 2AH9 AT JAE, FA
A7he 2% SAS] NHe 3e ¢S ZuUAE BA
A5E SC=A 522 vieriz| It 5o] A el S+
o] G v on, AT ARA S0 2A AT EEE &
()] FF2 v
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Table 6. Validation of the analysis model for the period of commercial district growth

Model 1-1 Model 1-2
Number of obs 3,571 3571
LR chi?(df) 98.109(11)* 465.709(20)*
Nagelkerke R? 0.063 0.286
AlC 1,913.5638 1,563.939
BIC 1,987.705 1,693.731

*k: 00,01, **: p<0.05, * - p<0.1
o2, A B A7) 241 dAel FFE vXle & & Bdsigen, F5HSY B4he 47 4.4%(Nagelkerke
Qg BAgH Auke= (R 7)3 2k, vBZIA| 2 $e] 34 A3 R'=0.044), 20.8%(Nagelkerke R*=0,286) A%aar ik,

£ 7 B §ojEgo] 002 Ueht Balo] Hget el A AICHHBICE B9 240) B4 AYNS A58 At oA &

Table 7. Results of binary logistic model for restaurant location factors during the period of commercial district expansion

Model 2-1 Model 2-2
Variables OR z VIF OR z VIF
Constant 0.003™** 812 = 0.000"* -10.16 =
Subway station (gravity, =800 m) 1.036 067 354 0961 -070 370
Park (gravity, r=800 m) 1160 383 351 1162 356 3.68
Betweenness (weight=building volume, r=n, log) 1268 410 1.35 1.217%* 332 1.39
Road width 1.000 0.05 1.1 1.002 032 117
Road length (log) 1.025 073 1.30 0.946 -1.40 137
Enclosure (r=100 m) 0999 -025 245 1.000* 1.74 274
Openness (r=100 m) 1.001 0.10 234 1.003 022 267
Greenness (r=100 m) 0.981 -1.10 498 0.990 -0.65 509
Signboard (r=100 m) 2.368"* 520 1.39 1.466™ 205 159
Aesthetics (=100 m) 17971 288 4984 1.680™ 211 507
Vibrancy (r=100 m) 1127 073 1.52 0.939 -0.35 1.62
Factory 0.760* -1.69 124
Brick 1.001 0.01 1.26
Occupied 32220 9.03 127
Land price 1018* 176 186
Agglomeration (gravity, r=100 m) 1.001** 318 159
Building footprint area (log) 1.092 123 164
Building height (log) 2113™ 758 1.34
Residents (log) 1.026 103 1.70
Employee (log) 0988 -037 178
Number of obs 3359 3,359
Log likelihood -1,502.414 -1,367.954
LR chi?(df) 1656.730(11)* 459.183(20)*
Nagelkerke R? 0.044 0.208
AlC 3,063.361 2777908
BIC 3,126,794 2906.416

*k 1 0<0.01, % 1 p<0.05, * - p<0.1
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Table 8. Validation of the analysis model for the period of commercial district expansion

Model 2-1 Model 2-2
Number of obs 3,359 3,359
LR chi?(df) 166.730(11)** 459.183(20)*
Nagelkerke R? 0.044 0.208
AlC 3,063.361 2777908
BIC 3,126.794 2906416

*k : 0<0.01, % : p<0.05, *: p<0.1
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Figure 9. Examples of change in pedestrian perception indicator
for streetscape
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