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Abstract

According to an urban theorist, Jane Jacobs, urban vitality only promotes regional economic development but also
improves street safety and enhances the sense of community through human contact. In this context, the purpose of
this study is to analyze the relationship between various neighboring environments influencing urban vitality based on
Jane Jacobs' theory using global positioning system-based de facto population data and point-of-interest (POI) big data.
Based on the dependent variables from the de facto population data to represent urban vitality, the relationships between
urban vitality and surrounding physical environments were analyzed using the POI data. In addition, the interaction effect
of independent variables on urban vitality was analyzed. The results show that urban vitality is highly associated with
POl-based land-use variables and other physical environmental factors. In addition, the factors affecting urban vitality are
different from the commercial and residential areas. In particular, the level of de facto population in the residential area is
moare likely to be associated with neighborhood service facilities, such as education, transportation, sports, and leisure.
Next, the building coverage ratio is negatively associated with the number of the de facto population regardless of land use
zones. This finding indicates that various neighborhood open spaces are crucial in urban vitality. In addition, the density of
the total floor area of a building has a positive impact on the de facto population but is only significant in the commercial
area. Finally, this study recommends policy implications to promote urban vitality in residential and commercial zones.
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g Aol S3S Ao wEhA, =AY E FHAIZIEE AL
gEo] A ol 5= =s e UE, B2 ES, =21
=, HAE & EXol§ E}=r} st 4890t
(Jacobs, 1961). fFAFSH W2t A Montgomery(1998)= FHA
AY(human scale), E3E EX|o]§, =2o] AAAo| =AIG
go] Fastrta 3ot E3L, Gehl(2011)2 AFEES] YA
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Alo]§ djofe e 443 2] Yol AE8= e Hrt
o] o328 4= Qlrh= o] At Yue et al., 2017).

ojgt v oflA, £ A9 BHE AEAE R FY,
T, AFAEA) BRI AA2E S8t EAR| ¥
< WA B HRUS FAXGL AAAG2E o]
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o olo] w2018\ FAT ©lY F At ] gl A
EE B85 EAEES S B3 T 529 Al
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2018), 7F22] Fel(Yue and Zhu, 2019), POI EX(He et al.,
2018; Liu et al., 2020; Yue et al., 2017), 2533 54 (Hasi-
buan et al., 2014; Wu et al., 2018a; ZE3+ ], 2018) 5°] =
gt YA 0] S Bo|x Qlr}, B =284 &
oA =2 Y EQA] o3t HIANE =A S} st Ha
£ 71 = Qlk, olof et =8 Y EYA BEAo) 2HE £ A+
= =29] 53%(closeness), FXH=(betweenness), AZE4
(connectivity) 2] 39} =AI BT BAE EAJ81L Uk
(Han and Zhu, 2019; Tang et al., 2018; Ye et al., 2018). &
8], A POI YH|o|EHE &85t mAIEE 9] FH A= POL Y]
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and Bruinsma, 2006; Yue et al., 2017).
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1. HpNy
Table 1. Description of variables

Variable Description Data source
B UMW HERI(9-18A)) B S AICHO| UM S0 4~
Weekday average daily de facto population The average daily de facto population in the
(9:00-18:00) daytime hours of the weekdays M2 %82l ofE]
B4 Y UET AECIT(9-18A)) FU S ARZICHO] LT MEOI 4 &% (2018)
Dependent  Weekend average daily de facto population The average daily de facto population in the Seoul Open
variable (9:00-18:00) daytime hours of the weekends Data Plaza
UEY YT MEOI7(0-18A) Ux U ARItle] YT MEOIT 4 (218)
A week total average daily de facto population The average daily de facto population in the
(9:00-18:00) daytime hours of the week
SAEAM L= H/km?) AR ESAEME Tligy/ EA+ HA
Density of restaurant facilities Total number of restaurant facilities by
(Num./km?) jipgyegu/Jipgyegu total area
71 M L (H/km?) TR S018-MEA Jha/EA T TN
Density of neighborhood living Total number of neighborhood living facilities
facilities (Num./km?) by jipgyegu/Jipgyequ total area
DS-SEAM U= (H/km?) TATE BuS-SFEAA e/ EAR B
Density of educational facilities ~ Total number of educational facilities by
(Num./km?) jipgyegu/Jipgyegu total area
BE-EAE U= ()/km?) AR EuS-+EAA T/ EAR B
Density of transportation facilities Total number of transportation facilities by
(Num./km?) jipayegu/Jipgyegu total area
SE-HEAM U= (H/km?) HFE E3&- 28AME M/ AR TH
Density of finance and insurance ~ Total number of finance and insurance
facilities (Num./km?) facilities by jipgyegu/Jipgyegu total area
2skola A L= (H/km?) HATE B23holaAld e/ EAF BH
Density of culture and art facilities Total number of culture and art facilities by
(Num./km?) Jipgyegu/Jipgyegu total area
POIAMEY  ESMAA ZE0H/km) T BRSNS/ ZA o1 i
POI Density of real estate facilities Total number of real estate facilities by Kaokao Ma
characteristics ~ (Num./km?) jipgyegu/Jipgyegu total area (2020) P
= M| AMRIAA D= (7H/km?) AT SMUA-MAY /B B
Independent Density of service and industrial ~ Total number of service and industrial
variable facilities (Num./km?) facilities by jipgyegu/Jipgyequ total area
AR AN Y& (7H/km?) A BARLE 2 RAA T/ EAR BH
Density of sports and leisure Total number of sports and leisure
facilities (Num./km?) facilities by jipgyegu/Jipgyegu total area
1E-0|CI0AN 2= (H/km?) A7 A -0|lofAld 4/ ZAT BF
Density of press and media Total number of media facilities by
facilities (Num./km?) Jipgyegu/Jipgyegu total area
OfAl 2= (7H/km?) AR SORAIA Tt/ 2 B
Density of travel facilities Total number of travel facilities by
(Num./km?) jipgyegu/Jipgyegu total area
o2 AlA Y= (2H/km?) EAE Bz Al e/ EA EHA
Density of medical facilities Total number of medical facilities by
(Num./km?) jipgyegu/Jipgyegu total area
Ma|-BZAE L= (H/km?) EATFE BAIE-SZA D/ EA BH
Density of social and public Total number of social and public institutions
institutions (Num./km?) facilities by jipgyegu/Jipgyegu total area
= A U2 HE(15) FHH(M?)/ AR HE(m?)
CHH R
_ Eﬁgt}}%ﬁg’!#l floor area Total building floor area by jipgyequ/ ==2FFADB
g 9 Jipgyegu total area (2018)
Building — = Road name
characteristics 74 oipyxj nic AT 2i2 SA(m?)/ 2T HE(m?) address DB
Density of building total floor area Total building total floor area by jipgyegu/ (2018)

Jipgyegu total area

(Continue on next page)
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Variable Description Data source
Z E3/%(Closeness) PArE 3SEE
Total closeness Total closeness by jipgyegu cEsixA DB
EEEN Z EJi&(Betweenness) AT EE0E (2018)
Road Total betweenness Total betweenness by jipgyegu Road name
characteristics Z address DB
o = HARE =2 H(m)/=2 M+ (2018)
E\%rﬁ r?);nn])wi dth (m) Total width of road by aggregate (m)/
9 Number of roads
S
Independent ZF{7i8 HHA iy] POl 7i=2l H] AT & POl H4/F 7128 HHE(M?) F17te o
variable Ratio of POIs in residential Number of POIs/Total floor area of (2020)
buildings residential buildings (m?) Kaokao Map
NSNREN  Aoizis oiiE | POI Al EATHE B POI A ARIE AR (mY) (2020)
Interaction Ratio of POls in commercial Number of POls/Total floor area of C2mxA DB
characteristics  buildings commercial buildings (m?) (201?3;*
= EATE & POI 4/7 [Ef2IZ HRIR(m?) Road name
s =
;ﬁ?gg&?iﬁﬂgﬁe lbjjﬁaﬂ HSI Number of POIs/Total floor area of other address DB
9 buildings (m?) (2018)
E 2. POl ¥jd|o[E{e) & o] A% 718 - ", Anla- AR, A, F5Ak Ado] ApAjet
Table 2. Types of POl bigdata L vigo] ArAoR ¥ ehith, B8, (18 D& ALA
Classification Detailed facilities Num. of facilities (%) 7RI AL G| AR 71710, WollA] AZER= POI AlAlS] 259}
— Korean food, western 99,134 (15.2) 37 E2E el adolth, 18 Y § dEA tF
ke 3 §=0] A4S ZYSHT G, 0|2 F POI Wyl 3
; Furniture sales, PC o =) o 3o s}l 2 ojrl AL 3
I'?lve"l]gghbomoocj room, C|0the5’ mart, 154,876 (238) % 7&594 "1]‘1—311?_1. EZIO]% 'IT'% = étg?———_]- = o Al]:‘-L. &E = ?_I.
etc. 4= Qi 22y POI BlH|ofEl = ekt §=5 n|A ARl 4=
Library, reading room EolA 4T 5 AA T A= AUES T 5 Yok
: facilities, private 2 z _ o
Education 7 e cehool,  38806(60) & 7HA13 Sl wkebA oleia e e FEa) S8 U4 E
e DBY A5E AU #eE B4 Zsgi A5 §4 |
Transportation el PR sy AE EEBTAIA ABHL g 2529 doleE At
- k. A8 13 FUHL Y VAT WHOE o] AR
AR Finance, banks, etc. 12,014 (1.8) o] ujete A HjE AAkstgon], AR dHAL ot AALo
: Ao 2 o] ZASE A Y=g AL :
Culture, art Performing art, 26,876 (4.0) A Hrolaae B i
museums, etc. 2 YEQD 549 9t E2YFLA AFEL e
Apartment, offistel,
Real estate residential, etc: 97,581 (15.0)
Telecommuncation,
Service, industry  construction, 131,234 (20.2)

architecture, factory

Golf club, basket ball

Sports, leisure club, hiking, etc. 14,591 (2.2)
Broadcast stations,

Press, media newspaper centers, 1,952 (0.3)
media, etc.
Guest house, tourist

Travel attractions, eto. 7.595(1.2)

Medical Hospitla, health clinic, 26,184 (4.0)
etc.

; . Police agency, court,
Social and public ministry of education, 12,335(1.9)

institutions st

Source: Lu et al.(2019), Wu et al.(2018b), Yue et al.(2017)
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38 2. POl 372} 37H 2R (MSA| ZHXISH 0flA])
Figure 2. POI types and spatial distribution
(Example of Gangnam area in Seoul)
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=21 bolEE &85k ArcGIS Spatial Design Network
AnalysisGDNA) WHES F3l F&35 sDNA WHES
A 3 222 ANl 712 =X Y EYT A =
o|tH(He et al., 2019). =2 54& A3 918 (24 33
OE D] FUTEE FA 718 EA Q] =2 Y EHA9
F8=(closeness)?} FIE (betweenness)E -85 THHIll-
ier, 2012; Kang, 2017; Omer and Kaplan, 2017). $4, =&
HESHZ Sd=e YEHIA] 3 ol disf dE FZtelA
A A2 5 e =S Yol # FHER AIUE)
TUE ol 2208 A IR dA A2 5 A
S8 FHEE AT E2E AE] AW 2 gE2 9|t
o, FHE ol 2 E dY E2E AU 7ol o
£ 2L gttt vpAlere R AT 999 B =8 & Wy
£ SRR, Ha =2 Ho| 455 APolU #5U+Y
Z5o] Bl =AZR o] F3Fe vl = 7] whEel
F7HH 02 2 A+o|4= Yuan and Han(2019)9] A-oflA]

Legend
Closeness(Quantile)
— 44.20 - 114.40
114,40 - 124.88
124.86 - 134.02
124.02 - 145.01
— 145.01 - 185,61
[ Gity boundary

a 25 & 75 10km

a8l 3. M2 2 HEYA &= (closeness)
Figure 3. Road network closeness in Seoul

Legend
Betweenness{Quantile)
— 1.00-1.00
1.00 - 3.00
300-026
9.26 - 33.68
— 33,68 - 32672.50
[ City boundary

o 25 5 75 10km
| e —

O8 4. M2A| £2 UEYT Sz (betweenness)
Figure 4. Road network betweenness in Seoul

AHE3E T AE HeE st POI A1 B4 Wiaeet ATH
A Ex|o|g Avd W= 7o AS A 2 B4 BY| 718t
Atk 5, S BIE 248P7] 13l & POlL Al & 3
G EXO13(FA, B4, 7Ieh) AWA LR o] MR 83t
ek ols EXolE £-3E Yol - POIZF =AIE o ofd
L vAEA 2457 fidtold.

3, EADKY U A

2 A= HAAT DHe] AntEE 7|9 AR vlH|ol| 2}
25 &8l & Al 2AZE o) 92 v|A = 8R1ES ¥
ofsilct. A, S 534S S| SIsl w4kd
ZA4*(Variance Inflation Factor, VIF)E A4 VIE &
< BE 3 o|31E HE 7 s34 EAE gl e gl
]l

FTHUFY 9 YRITF 5 Hae 959 o] &
of B3l E4R P ARESIE, BY B A, FE R A
7, 4 HA @ A 2F o2 Utro] BAEIGIT E3,
FAA G AAX G 9] AlolE 25t FAR|Y 2P FAA|
o RFP o8 o] EAEG FAA A AR E =&t
7] S8 A A o2 FAT ASHE AU FA4, A, 7IEt T
37H) S 2 BRetelch o= FA AEE WA F 30% ©]
A& AL Qs 2 E S A F S8 wdstg,
A&A] A 19,1537 AAT-E 71EoE e Aol 3
FoH= 16,978(88.6%)707F AR G0l dgeh=s A= LEl
ot E3, ARG dske FATE 1,167(6.1%9)2 LER
o, 71et A0 gk JAT7H 1,008(5.3%) & LT

1. 7I2SA 24

(E 3)& 71& SAEAY Zo|tt, $-4, F5W2 Y,
o, 4Fd 9 AR e AT o] Batdke 47
4,226, 1,603, 5,828 02 LeRgTh Fdgto] 22} 5,
193, 6822 JATER AJol7t U= AS € 5 ot S
A POI AL Z+ 57 B UEE BY 7P - A4, 5
AR, AUA-AJANA, SA-AA Fol OE AldET U
7F A vepi

o 2 20189 AEA FATE A8 E4S AvEd g7
78 v A |9} AHA e 029, 1.7622 eI, F
A2 0.97, 20,7302 Yeigth 2 HEYI B4 F =29
F5¢=(closeness)®t 5= (betweenness)?] Hat gk 7+
Z} 2,474%% 42582 YERH 3o s B89 By £2 it
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B384 &M Table 3. Descriptive statistics

Variable Obs. Mean S.D. Min. Max. VIF
HY UED YE217(9-18A)
Weekday average daily de facto pop. 19,163 422582 10,693.01 489  446,781.36 -
(9:00-18:00)
B4t F2 AT YE2I7(9-18A)
Dependent  Weekend average daily de facto pop. 19,1563  1,602.55 3,037.89 0.77 85,080.59 -
variables (9:00-18:00)
U7 YT MSOIR(9-18A)
A week total average daily de facto pop. 19153 582837 1350198 566 51363898 -
(9:00-18:00)
SAEAIA U (H/km?)
Density of restaurant facilities (Num./km?) 19153 L 32867 280 1107a42; 230
IS &AL U= (H/km?)
Density of neighborhood living facilities 19,153 354.28 521.17 0.00 1427086 244
(Num./km?)
WE-SIZAIA Y= (7H/km?)
Density of educational facilities (Num./km?) 112 %8 17Oz G.00 BIITES 124
WSS UZ(7H/km?)
Density of transportation facilities (Num./km?) 956 skl 9694 0.00 298789 1.28
28 ESAN L= (H/km?)
Density of finance and insurance facilities 19,153 15.53 63.71 0.00 217024 1.42
(Num./km?)
28hofEA L= (7H/km?)
Density of culture and art facilities (Num./km?) 19183 8370 131] 40 1486776 117
POIAE S s ptAls e (sH/km?)
PE' factility Density of real estate facilities (Num./km?) 18433- 40443 2590 NN SE0S0: AR
character.
MH]A-AFHAA DE!E(?H/ka)
Density of service and industrial facilities 19,153 222.76 411.00 0.00 10,01296 198
(Num./km?)
ARZ-Y KA L (7H/km?)
Density of sports and leisure facilities 19,153 28.70 68.28  0.00 1,26790 1.50
(Num./km?)
20|/ A LE(7H/km?)
Density of press and media facilities (Numn./km?) 19,153 2.89 16.91 0.00 564.68 1.07
ORI L (7H/km?)
Density of travel facilities (Num./km?) 19hs 1021 aemy GH0 sAlEe] 108
Ol2Ald U= (7H/km?)
Density of medical facilities (Num./km?) 19,183 5286 14312 000 255239 164
ME|-SEAA U= (7H/km?)
Density of social and public institutions 19,153 20.06 59.54 0.00 185751 1.15
(Num./km?)
S HILHEO H|
HE EN Ratio of building floor area 19,1563 0.29 015 000 097 1.52
BUI|dII'Ig
character. ~ UE A U
Density of building floor area ratio 19,153 176 146 o0 CIEA
= % S8 Closeness 19163  2,474.02 267778 000 3618205 210
=0
Road & ST Betweenness 19153 425765 18769.22 0.00 64720994 135
character. "3 = = Average road width 19,153 985 781 000 7000 1.8
FHAE HHA O] POI 7= H]
Ratio of PQOls in res. buildings 19,185 0] DB .0 1390 e
NSHBEY oo
; SEd= OEY POI 7= Bl
L?:::g:gn Ratio of POIs in comm. buildings 12153 0:01 uge: U aek TN
742 oA A
ZIEkIE HHA o] POI 2t i 19,153 003 034 000 2811 1.02

Ratio of POls in other buildings

04 ==, "Msed M7E (2021)
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0.8571E] 2 UeRd, ok 70ulel 2 et AT £2
EXolA ol7} Gl AL o 4 U}, £2 YEPA] BHE
o} ETEL VIF gho] 5 3 ofsl2 tE Rl e &
ok,

2. CiIS3HEs dn
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AR I S0l FFE A= 0L AAAFE e
2 B3 ks (B 99 2 E HE AR ZF g9
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Z3%o) 73tz wiiel W At o] AERIE of] 3 AR FF
S uAE AR B 5 9l w3 938, 8- B 18
3L QE- v AL E v A& QR Al Bfigata W
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E3], o 79 38 B Al Yes ohE Al vl g
QAU grof] ml A= FFe] 7MY E AOE UG, AE- v o]
A, A8)- BEAE 02 g3Feo] A Uelyitt

Theo 2 BUT A2 BFoflA AfH| A ARIA M} AL - F
FAAL e AEIT 0 F(H)Q BAE 7K o=
UeRsich Au|2- At AL F3AAe Ut w2 A9y
TE P & A7 9] AT 427 g2 A ojufgict,

SHE 7P -GN, BT RN, AN, oeA49)
Yt 20 ok A7 BRI o) ()] BAE 7= A
o2 eyt olejgt duke BY By} o)zt ol=d, 7H-
A, G FHAAE, B4, oarde] dert &L A
AY4E F o A7 PRI B2 AL oozt wE-
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clopt BA0] §59177} 87 HEo. ekt

£8 EYD S40 3¢, BeEel EuE, 123 W =
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Uehdeh, vk, AR o] A4S 2% et vlag o) £
0% §OJ3POI A1 W4 242 Uehieh 8414, 7Hg- A
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Ste}, ek o] 5 wido) uEES A% 32 F4 A 1 o]
5 POI Aldo] ARIA oA AT Eo Ao 1))
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B 4. OSSR 200 (EHAE 28)

Table 4. Multiple regression analysis results (total area)

Ho MEoy F dgtoln Al Erelp
wa Weekday average daily Weekend average daily A week total average daily
Variables de facto population de facto population de facto population
Coef. t Coef. t Coef. t
SAEAA D= (i/km?)
Density of restaurant facilities 1.635 6.315 0.786 10.794 2421 7.459
ity of faciliti ik ook Ak
(Num./km?)
T4 EAIE L (TH/km?)
Density of neighborhood living -0.248 -1.289 0.244%* 4.515 -0.004 -0.015
facilities (Num./km?)
IS-SI2AIA Y (7H/km?)
Density of educational facilities 1.401 3.470 0.372 3.281 1.773 3.504
ity of educational faciliti ek Ackok ek
(Num./km?)
WE-SEAA L= (H/km?)
Density 0f2transp0ntation facilities 0.030 0.040 0.811%* 3.853 0.841 0.896
(Num./km®)
SSEEAM L=(H/km?)
Density of finance a;nd insurance 26.579%* 21204 5000%*  14.805 30.579%*  20.310
facilities (Num./km?)
Al -
RN “ssagnEEsoiry)
o ... Density of culture and art facilities -0.404 -0.852 0.183 1.372 -0.221 -0.372
POI Facility (Num /km?)
character. :
BEAAN Y=(7l/km?)
Density szreal estate facilities -1.075%* -3.607 -0.475%* -5.665 -1.550%* -4.148
(Num./km®)
MHIA-MAAE L (H/km?)
Density of service a2nd industrial 2.032%+* 9.247 -0.074 -1.205 1.958*** 7.107
facilities (Num./km?)
AT HA Lz (FH/km?)
Density of sports ar;d leisure -1.862 -1.619 0429 1.326 -1.433 -0.994
facilities (Num./km?)
2-0|C|0fAE L (PH/km?)
Density of press ang:i media 17.926%* 4.563 2.163* 1.959 20.088*** 4.080
facilities (Num./km?)
CIRY A L= (H/km?)
Density of travel facilities 0.732 0.512 0.961** 2.392 1.694 0.945
(Num./km?)
OlZ Al U= (7/km?)
POI A4 Density ofzmedical facilities 0.471 0.821 0.679** 4211 1.151 1.600
EN (Num./km")
POI Facility Atz 22A/M LU= (2H/km?)
character.  Density of social and public 4 537 3.928 0.493 1.619 5.030™* 3.475
institutions (Num./km?)
5 S HIETHE H| i P i ok : ok
gﬁiﬁ Ratioof building floor area 11478.481 22286 -3723.855 26716 -15202.336 23.549
1€ YA AT ok ok
character. Density of building floor area ratio 363.404 7.375 19.175 1.384 382.579 6.194
gy % S8 Closeness 1.309***  37.738 0.422%*  43.227 1.731%*  39.804
nog© 350G Betweenness 0096 24281 0.023"* 20,969 0.120% 24,075
character. ST EEF ok ik bk
Average road width 126.149 14154 45,549 18177 171.698 15.370
= 71712 oo™ A~
'Hr;:igﬁ 5@;5”?4585&?{1& 6824.239%* 15802  1465052%* 14138  7289.291** 15778
HoEZ EY A2 o & '
= (=1= e |_|_—|[‘HH|PO| JH#‘jl Jokk Jokk Jokdke
Lr';}tg::g%gn Ratio of POls in comm. buildings 10627.572 14777 1307.088 6.464  11934.659 13.239
; = oo —
fEan ;g?irﬁ”;'rf;?'bﬂrdﬂgs 4333520% 2283 84739 1588  -518001% 2177
Num. obs. 19153 19153 19153
F(24,19128) 684.79 745635 732.47
R-squared 0.462 0.483 0.479

*n<0.1,*p<0.05***p<0.01
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5. 53| HEM ZoFAKIY 29)
Table 5. Multiple regression analysis results (residential area)

Ty gao FL daoln ATl Wakolp
A Weekday average daily Weekend average daily A week total average daily
Variables de facto population de facto population de facto population
Coef. t Coef. t Coef. t
SAEAA L (7H/km?)
Density of restaurant facilities 1.320%*  11.476 0.5537* 1211 1.872%*  11.844
(Num./km?)
71 A L (FH/km?)
Density of neighborhood living -0.284**  -3368 0.020 0.608 -0.264** -2.274

facilities (Num./km?)
WE-BHEAA U (/km?)
Density of educational 0.6971%+* 4257 0.287%* 4.459 0.978** 4.384
facilities (Num./km?)
WE-SEAE Ue(H/km?)
Density of transportation 1.788*** 6.008 i02gkek 8.660 2.8171%* 6.871
facilities (Num./km?)
28-EEAAE U= (h/km?)
Density of finance and 7.450%*  12.368 1.996™* 8.349 9.446**  11.407
insurance facilities (Num./km?)
2302 Al LE(H/km?)
Density of culture and art 0.812%* 2611 0.520%* 4213 1.332%* 3.116
facilities (Num./km?)
POI MM EY ESAAM U (7H/km?)
POl facility — Density of real estate facilities -0.055 -0.504 -0.135%** 311 -0.190 -1.265
character.  (Num./km?)

MH|A-MRAAA L (FH/km?)

Density of service and 0.617%* 5792 0.038 0.889 0.654%* 4.469
industrial facilities (Num./km?)

AT HAM UE(IH/km?)

Density of sports and leisure 1.489%* 3.337 0.808"** 4.563 2297+ 3.744
facilities (Num./km?)

IE-0|CIJAIE ZE(TH/km?)

Density of press and media 1.926 1.330 -0.134 -0.233 1.792 0.900
facilities (Num./km?)
CEALA D= (7/km?)
Density of travel facilities 0.216 0.312 0.258 0.939 0474 0.498
(Num./km?)
Q2 Al Y=(7H/km?)
Density of medical facilities 2.469% 9995 1.044=*  10.647 3.514%*  10.344
(Num./km?)
AMESEAM Uz (7H/km?)
Density of social and public 2.972% 5.685 0.865%** 4.168 3837+ 5.339
institutions (Num./km?)
712 I EHEC| U] B e 2 e . dock
HE EM Ratio of building floor area 5447 205 27.248 2406.219 30.324 7853.423 28.574
Building 72 oo A
character.  pensity of building floor area -58.198*** 3314 -69.555"* 9978 -127.753%*  -5291
ratio
co A Z =%l% Closeness 0.541%7* 38201 0.230"*  40.915 0.771%* 39508
=0
Road % S1= Betweenness 0.052%*  20.447 0.019%*  18.275 0.071%* 20148
character. "o c2 = Ave. road width 37.861°*  11.956 17.0827* 13591 549437 12,620
Num. obs, 16,978 16978 16,978
F (18,16959) 388.245 433.463 411.536
R-squared 0.292 0.315 0.304

*p<0.1,%p<0.05,**p<0.01
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B 6. 133 HEA ZoHAAXY 29)
Table 6. Multiple regression analysis results (commercial area)

el yaop FL a0 Yol Wakolp
$a Weekday average daily Weekend average daily A week total average daily
Variables de facto population de facto population de facto population
Coef. t Coef. t Coef. t
SAEAN D= (i/km?)
Density of restaurant facilities 2.020** 2120 1.120%%% 3.381 3.141%* 2.484
(Nurm./km?)
7PE- AL L= (24/km?)
Density of neighborhood living 3.684%** 5.485 1.200%** 5.138 4,883 5.480
facilities (Num./km?)
W]-SHZAIA Y= (7h/km?)
Density of educational 0.882 0.531 0.602 1.043 1.484 0.674
facilities (Num./km?)
DE-SEAA L= (H/km?)
Density of transportation -1.446 -0.468 -0.611 -0.568 -2.067 -0.501
facilities (Num./km?)
SEEEAAE Y= (7h/km?)
Density of finance and 14.440%* 3.197 3.806™* 2.424 18.245%** 3.045
insurance facilities (Num./km?)
2sholeAld Y= (7H/km?)
Density of culture and art -2.070* -1.825 -0.456 -1.156 -2.526* -1.678
facilities (Num./km?)
POI N E4 2SN UE(7H/km?)
POl facility — Density of real estate facilities -3.440* -1.897 -2.064** 3257 -5.495** -2.283
character,  (Num./km?)
MH|AMRAAE L(7H/km?)
Density of service and 0.122 -0.160 -0.943%* -3.547 -1.065 -1.050
industrial facilities (Num./km?)
ARX-KIAA U (TH/km?)
Density of sports and leisure -7.201 -1.480 1625 -0.902 -8.726 -1.352
facilities (Num./km?)
H=-0|C|0f A DE(7H/km?)
Density of press and media 19.744 0.878 2.364 0.302 22109 0741
facilities (Num./km?)
O{EAIAE L= (H/km?)
Density of travel facilities -2.874 -0.694 -0.165 -0.115 -3.039 -0.553
(Num./km?)
SZ A Y= (7H/km?)
Density of medical facilities -3.806* -1.937 -1.085 -1.589 -4,892* -1.876
(Num./km?)
AEFZAE YU (7H/km?)
Density of social and public 1.950 0.244 -1.767 -0.635 0.183 0.017
institutions (Num./km?)
1S HIETEE O H] 5 ok ook g ek
22 EX Ratio of building floor area 14119.505 5.505 -4479.510 5.023 18599.015 5.465
Building 72 oo nlg
character.  pensity of building floor area 3218.924%** 5.968 882.775%* 4708 4101.698*%** 5732
ratio
c=eM % S8k Closeness 2.204%* 14208 0.739*  13.162 3.033%* 14,157
Road_‘ & S1t= Betweenness 0.035%*+* 2.984 0.001 0217 0.035** 2.306
character. w3 c= = Ave. road width 932450  10.354 327.344%% 10455  1250.794"* 10,543
Num. obs. 1,167 1,167 1,167
F(18,1148) 41.294 28.695 38.499
R-squared 0.393 0.310 0.376

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