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Abstract

The concept of urban vitality is a critical factor in urban areas because it affects both the quality of life and urban
sustainability. Regarding urban vitality at the street level, Jane Jacobs has asserted that it is highly dependent on the
physical interaction between people, which may be determined by the built environment, including density, land-use mix
levels, small blocks, and so on. In addition, she explained that higher urban vitality levels would activate the “eyes on the
street’, which would lead to improved safety and livability of areas. Accordingly, in this study, we investigated the factors
of the physical environment that determine the mixed levels of de facto populations on an hourly basis. To accomplish
this, we used the de facto population data of Seoul as measured by a mobile phone network station in 2018. In addition,
we developed an index that represents the Hour-based People Mix (HPM), level by applying the entropy concept. We
also examined whether a higher land-use mix level could lead to a balanced temporal mix of de facto populations at a
census block level. Analytical results revealed that a significant positive relationship exists between the HPM population
and the mixed levels of land use. These results are in line with Jacob's theory that mixing land-use types increases the
urban vitality level. Regarding transportation facilities, areas with denser intersections and more bus stops showed higher
mixed levels of hourly-based de facto populations. In addition, the numbers of sports and medical facilities were positively
associated with the level of the HPM. Results of this study have policy implications that could balance the numbers of de
facto populations throughout the day and contribute to greater urban vitality.
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7, & Fav2ls =AZE (urban vitality) & F 2A] RS
Adshe 71 a4eka AYstitiMontgomery, 1995). E3L,
Ravenscroft(2000)i= LAl Ao 4 2] HF2|Q] o] A1
& vepdgkal AAJEHE 2™, Delclos=Alié and Miralles—
Guasch(2018)%= =AIRIES] 50| A, ofdA Yeh=Al&
EAo RN EARE S ofafd 4= qlrtal Byt o]2dt o] &
off 7]¥ksto] AT} AR O] GPaEacle) dis R HF
A7} AJA = AcHLandry, 20005 Sung and Lee, 2015; Sung
etal,, 2015).

3, Jane Jacobs(1961)= 11 9] A2 Ml e o] £5
I} 4h ol AR Y] Ao kR F3te] oAl AAlEH L
m, FAFCR A2 Alo]FAe 7hEFtlA ARFE e A
SAgo] FIEkal, Aol EelAQl Eo] thefdE Al
o] Zpshevial AWsiqic), 3k Iy EAINES] By
ol 54 Alztdjol =3t=ojA= ¢ "okl 2|25l Al E
o] A& b AlZtdjel thE EA& Q18 7h=E el A ke
BH A9 2 o] ollkal Aysiilen, o= AE9
4= 9 yo], wxtze) = 9 Wie, T3 FFAHL £ R Y
0] YRS Whethal Hkth Blad Ftof o]Roj7l th=9
WA AFA = o] & o84 EUR 3o EX|olg E7F
Ty 7k2e] E23Q 87o] f-5dTu miEat 22 =AY
o nAe FEE A EgIth(o]Fo FARE, 20135 A €,
2015; Sung and Lee, 2015; Sung et al., 2015; ¥3h} €], 2017;
Lee et al., 2017).
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& HeR, 7tREA Y] BYeEo] & W ATY &
(eyes on the street)?|2h= 7ido] Zggtctal HoktHjacobs,
1961, p.35). Hoh FAHCR, AR zolzh= EL chefdt
AFESo] ot ZAE fl8f ol ARRtdel] AH 4 7t2a7t
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g, ALg7H= v, Te)al gjolufo] FARE] HET} A
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Sung and Lee, 2015; At 9], 2017), o] 52 7t& #& =4
si7] 918l 57 B} vk Aelel 54 dfelsickn v
32 e}, Jacobs(1961)4= 7H2E b0l chafet BAE 71 ARkS
o] vt Alztchof| whet BE2E 4= Q= B4 TS 59
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2016). TAIA o2 2oh(2019)}2 A A9 Ex|o]§ £
F2hat ozt AR F o' AlZidefl v 2 ¥ iAW o|
527t A4S © gl Eolgd 4 Aol dsl 248kt
AT A Yol Exjol g Eert 5825, 49 A
B H&0| & E FEY ogh AlRFEe] BT AR Y
ERtch, gHH, olgg A3 4(2018) EAo] g2 §ieof ulet
LU Aztdol) whE F Qo] Zfolrt flom, Ao Al
TEEE A |EdS dohar Bl 53], A, 7 9
FA o] L2} BExo| g EfE] w2t 7t aYdHR 5
Qo] HE7F F5Igh AJolg Hlvks AL #ERIsk, =
g, ] HER Q015 AAE tdeR S5 et
I s =& 98l A7t AARYS BARE A
EXo]§E}E, =2, AR W MAPRY Uert f5U4
w32 fofm|dt Fgo] S-S Byl =99 B T2 EA
ol-go] EFA+F FA} FEAITMo] HAstal By AlH
o 342 YIS vA= ACR Yehgon, B 24
TPl giFuFe o8-S ST APt Al AoR Bal
3}l QltH(Frank and Pivo, 1994; Cervero and Duncan, 2003).

o, aFey 54 2L & A5 vlA RAloy
AR o, EAAERE A3 o] fiFuE sUd dE 891
i %{ch(Hasibuan et al., 2014; H33F €], 2018). 53], H5%
2J2018)= FrEtoll S v aQlo] ek EAoA o
FAF UEYT HpQ BAEE HAL 4, HA M = AR
T ¥ 5% By Zsigitt. 244, frEdtel dFE
OAE QQloR EAEE QAL 4, BA A 7 FAA0R
TR AR vepdth, 7l 8 B4 23& UE d4E
& 54 AEEY 237} frEdTu A ofmdt dA
o A=A AHESIT AE Fof, Y- 82014 A&
Al x| e] Au|A P} QIHEE THe] BAE Hlasgon,
Ol 5 ALY L3} o] 8l U] HE7} AuAdo] A
A BRI}, Yok, o] A& X5 E2018) A-&A] £
FRAIHQL A, vE, viad, 293 59 $RE 54
& BRI 37H 3] o] e Bt o] A=
A] A 2},

npA|ef e R SR oA E&AQ] wE AP IS
o @2 B3 2PAA o], 27|al f 7t FEA o4E A
A2 4= AtHWa et al., 2018). o)<} #-Asto] 7k2 FE)7h A
Yo Fa3 JTE ks AE v ORI YLt
AA 22 Yue and Zhu(2019)2] A= AR} 7H2 B4 AL
ole] FAE AR, Aol AE, Fert By "
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Kang(2017)9] A= AlZAIE AR =8 YEYA w7t
weggo] n|Xe FE A S4AT, B 5
RlE7t Y & 7t E ARskal, 7hRe] H 7heAdo] & 3
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SAL tj3Eshs - 7HA] AR EE(Closeness)2F S3He
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3 A& 2 4= QltH(Tang et al,, 2018; Ye et al., 2018; Yue and
Zhu, 2019).
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A3t o] Ats 9 ARE IR EARYS A=
AR, Rt SHA Y EAIRY aEE FHA R B8t
© Aol o A 4= Y& AL ol T & 4 U
o], cheet :utel 7wt HldolHE F3 =AUES] ¥ES &
Ao 4 9lom, o]F T EARY S EAshe A= AET A
2o r B 4 glq(]acobs-Crisioni etal., 2014),

oj2|gt ZHofA, FAIB|AL 7]5ke] BRI dlo|EE #-§-3)
of EATIES] AT 3714 £2E BRIskL, o] EAIEY
o] B4or & A7t SiolA e th AU ol - F
B342018)9) A= AR ARE ETE =210 WY A
o AlgZHA et A% L ulefsiint, &4 A, A
AT Fas A3 Y 890 el WHSES 9
& U3 4 e, AR dlojgs B4 AR ot A
FA| B2} B ARFE w3 Aol 5 A 4= lokal 7
SHEtt, 3L BRI HlolE S 283 A FollA o)AE- A
F502019)9] A= FUSTEAFY} ABATFE Fasto] 24
A7h ARNE vlseRt i Holal glov B4 ooy &
A AoM e FUSE Ao BRI 74 ol 7} ol Lt
EheE B ol Ao AlsTHE EEE A3 H8l
AR glolg 7} Adsiths A3 AR A& Al 5
Al vl el EAREEEAL 2018, p.6), A= “RAFA]
H AR A& W23l Qe AAATE Aol FAAE & A
H S8 45 W%, A8 9 25 T YAHSE AEE Fo}
PRFRE FEshe A8 S8R IS Uik A9
kL glck, AR HlolEE o) &3t AAE - F71(2019)¢] A+
£ 20179 AR 3L HlolHE 283l a4l BT 99
B 71E0E AEA9 ZA] 7 Y] A AIAEA e
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Zgol| w2t oh2 WSEE Kolil 9l5-& vehilth

EFF, F9]9] =t AHEE WEE 7|6k blo|HE 283t
of EARHS AL Qe A2 4 5 Ar(Yue et al,, 2017;
Tang et al,, 2018; Li et al., 2020). 74|12 2& Yue et al.2017):=
= ARGAL HlolHE AR Q) diisR so] Ex]o]§o]
AR wA= YR LA ER]L, Lietal. (20200 2
v §17] AAmE E8ote] LR HIA, B0l 7 A4
Uie 723 A5E A 59 8.910] A ofd g3 vl
A=A AFs. oA ™, BT dolH e EANESY 9%
2l FEE A3k dl glof Ayt Amgl Ao wad
o, fiok AER LA R - v|AE 8UE2 A9
AL 7]9ke] B HlolE & Aol APt Ao & 5
et

4. 2 70| 2y

A A 7] YA FHAES ot o] Ad 4
Atk A, =ABEE A S8 e 24 A
52 OiFE ST AN SHE BYPAT RS BEIaL
k. olERt BaF 2AF Am UF Aol ARt 2=t
TEEo] AAl AAY] FEUT £EF Aol FAY
shth= RHAZE ek, E3, o] #2253 IRk ohue,
&g FZlA M= el BAJo] Sas)| wie], Al
HjglolE A= ol-§sh= Aol ¥ Asittal & 4= gl o]
g HoflA] & A= 2018 Ao sl 58 FAIAL 7IREAY
2l vidlole 2A=E T3 AU AR £E2F 3F
ahgict,

UEoR, 71E A452 F Y o, 22 By % U=
AZE Ese], ARl S o] FFE vAE &
ASE AAIBRAL Qict, ole s, Al AlojFAE =AUE
o] L AZtol AA 54 ¥7bS o188 o A9 #Po] ¢
opdittal Hgkom, 71& Ae olfdt U HA| Fshal 9
thz AI7E ek, olofl whet, & Aot Al Aele] &
S S5, 1 3704 ot FFaAE A= 4
oflA] A-e) ApAAES 7P

2 ] E e AL EXole] EftrEdt AR
o Azt EfE 74 WAE AR Aol AT of
BR dgdrola AR Exolg EFE A A
ol &7t v FFS vlA=A ol tfrie SIe 4 Qlrke
& 7HA AL )tHSong et al., 2013; Im and Choi, 2019), T}
A &2 AT FASES THOE Rt EXol 8] 23e £
Foto] BARE sl 21016)9] AE EE F7HAoR B
A|olg-] vt 2L 53] ofd EX|ol o] AR
T A SR el F S v|A A A8

whAjuo 2 B el 1T A EHE 0] §
2 vXE 8Qlow LA T AN B W) ake
245t shick, SAAAT AN TRk Ak o
R ARHEO] R 4 9l RsAo] Qo] AR Az
8 P40l Fae v1A A0 Bost

., giel EHel A U
1. €72 EH

2 AoM e AE FAdolEFES F3l AlFEe A&Al
AR dlojel & E-gato] A AR Tt 1
FR1E A, (T™ D} o), AEEHA] 257 AR
o BEZ8h= 19,1530 AATFE 7124 57 24 R 34
o}, 3HA, A17HA W9124= 2018 1€ 1< 00A]4E] 20184 12€
319 24A171A] 191 7ke] A1 dlofEl & iAo & 313t

2, BAHS9} K12 &4

B Aol A ARERE B4 o] A dlojE EAE vy
GE DI} g}, Ate] 5 AU dlolHE of85}od
ALt A1z Al &3 (hour—based people mix,
HPM)E AR SYeEE AE dadol8 3, 3%
dlolel2d, =214 DB AnE #-gsto] Ex|ol§ 54t
AF WG B, 2N BA, U B4, A2 54
HAE HE ARSI}, AR 7He 42 R 3.6.3, Arc-
GIS 10.4, QGISE 283t% o™ F4 H7]12= R 3.6.3% AN
3Hitt.
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Figure 1. The administrative boundaries of 'gu’ and ‘dong’ in
Seoul
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HE1.94A%  Table 1. Description of variables

Variable

T MEIOI ARZICHE 28
Weekday hour-based people mix

Description Data source

HPM of jipgyegu in weekday
MEA| 2 H[o/gf

EAA

S U M0l AT B8l . , Z2txt (2018
\l?aer;i)ae&gent erﬁo”end r?:)ul-baHsEed people mix HPM of jipgyegu in weekend Seiul%éen Da)ta
= Plaza (2018)
U HEO I AR 28z - -
A week hour-based people mix HPM of jipgyegu in a week
ZAM G0N 2 (m?/m?) Total floor area of residential facility/
Density of total floor area (residential)  jipgyegu total area
AN HEN U= (m?/m?) . .
Density of total floor area fli'otaleﬂc;otz z::z; r(;fa commercial facility/ C20XA DB
(commercial) Jipgyeg o (2d01 8)
oad Name
oe LA HYX U (m?/m?) Total floor area of office facility/ Address DB
LEJ‘ |8|o 54 Density of total floor area (office) jipgyegu total area (2018)
and use
characteristics 7 [EMAIE H2E L= (m?’/m?) Total floor area of other facility/ M2 O HO[E
Density of total floor area (other) jipgyegu total area 153:” 501|8) i
=
SR HX Uz (m?/m?) . Seoul Open Data
Density of total area (green) Total area of a green/jipgyegu total area Plaza (2018)
== . Land-use mix of jipgyegu
k=3 -
(%57]? Iﬁgé %E L_Li;? ;JISET)m'X (Residential+Commercial +Office +Green
T/7hod, g =M +Other)
xl;f"g‘ﬁ EH2E(km) The nearest distance from each jipgyegu
IS EN HD{lstaincz to t:e s;u;)wel;/ to the subway station e ;}I %(% 5o iEi
Transportation HAESEE 4 U=(H/m . =241 (2018
environment  Density of bus stops Number of bus stops/jipgyegu total area Seoul Open Data
charactefistics 3z + 2Lz (7H/m?) Number of intersections/jipgyegu total Plaza (2018)
Density of intersections area
DEAM 4= L (IH/m?) Number of educational facilities/
Density of educational facilities jipgyegu total area
=EHS MEMBIAAA 4 U= (7H/m?) Number of living service facilities/
Independent Density of living service facilities Jipgyequ total area
variable ADHAIM 4 L (2H/m?) Number of retail facilities/jipgyequ total
Density of retail facilities area
J2ANM EN LHAM 4 LE(7H/m?) Number of accommodation facilities/ Zogo|el=e
Neighborhood Density of accommodation facilities  jipgyegu total area (2018)
facilities — Agza|M £ Uzl Number of sports facilities/jipgyegu Public Data Portal
characteristics - pensity of sports facilities total area (2018)
QA 4 U (H/m?) Number of entertainment facilities/

Density of entertainment facilities

jipgyegu total area

SAAA £ LE(7H/m?)
Density of food facilities

Number of food facilities/jipgyegu total
area

Q2 AN £ UZ(H/m?)
Density of medical facilities

Number of medical facilities/jipgyegu
total area

BN SY

S UE(km?)
Total area (neighborhood )

The total area of a neighborhood parks
S3Ooje2E

i 0f210/3¢ BX(km?) . . (2018)
Park facilities Total area (children) The total area of a children's parks Public Data Portal
characteristics
7 [EFB R (km?) e total area of other ark (2018)
Total area (other) The total area of other parks
E5le . L2HFADB
HaA £4 Closeness The total closeness for each jipgyegu (2018)
Accessibility saie Road Name
characteristics &+ i Address DB
Betweenness The total betweenness for each jipgyegu (2018)
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G D2 FE5ee S e AR £XE Ve
I Qlek, FERFRE 2 FAR] dial AlZE el &
FrHPM)E ARE3IITH E B o] g ude] et
AL 1) AIZHE AR S E YU FUE 8
3l AbEstaiat sgick, Az Y1 E e AERY 2
9] ES B8l B A3k 00014 1 Atol] ghE 7HA]
H, go] ¥25E AWIT7F ATHER #8 A EE2TS
om|gic}, AIZhchE ARG EFE(HPM)E AKX $It =
212 4] (2)¢} A,

SHH, A1) A7t Egtieol AE APt -
olof| 4] o}z ghitaA| ZIP=|A] ofghh, & Aol A AT
SUEE 28] S S =B AGATRAR] BIAE
Harsle] AFFEo] F& &, B 22 o)%-& 3L Y Al
e AleJgt 57 Al E AAEHAcHel ARl - A, 2014; 2%
9] 2020; $AI%, 2020). 570 Az 22 24 AIZHO-10A)),
AAAZH12-13A]), 2FA)7H15-164]), AY AIZH18-1941), L
2|3l o FHE-E 1 4= Q= oK AIZH21-22A)) 2.8 3t
Ak, A7 Aol EJE S 245 i8] AE i
3Rz 7o glol, A AARE 57 S o] 83k o] AE
A0 2 weksioict,

2 =2 ARE] AR YE AT e g2 B3 9
3] o] 83k= A% sl L YA = FUHOE Aot &
A4S APk, olof wet 2 A A A
oo R FEHAUPLE 53100 ol AIER A1
7L o7t E4E T A9 AlZHE AFREI Bt
A Hagichs AL oJn|gict, AAFERE A E A+
o] Zpo| & o] Byt =&yl SsiA s7H Az Q14 F
7Hg A2 Qo] sgshe AR 2 Az Q1tol| A A
et A2, 54 FATY 57 AZhE eI 271 2}
Z 39k vy, 4%, 69k 'y, St vy, 2vh o g vedtar 7HEE
o, A2 $215 53 AEdt AT EFE A5 AY
o] E4of wpet & xpo)7} QL& 4= ek, o1& A AR £ 2 B
A7) 3] HATAA HEghs 7= Az ] A% ke
2l 29k & ZF Az QI SrollA] wh ik, wheha] AchA]
A1l 19k v, 2uh vy, 49 v, 3RE Y, 0o Al A
Bl EJEE ARt &3 7MY AL g v Al
ZHE Q17 002 Al AE AR f18) £ Atel|A
© A Qo] 1 Eigin), At oR A7 A
At EFE(HPM)E AFE3] SIRh S 4] (1) ¥ )2 2t

H,=H,— MIN(H,:H,)+1 1)

H,: 3659 AR 9] & Q1 4=
H;: iXZe o] 2po] @l <
MINH,:H,): 57/ AR FollA] 718 22 Q14

H, xIn(H,)
In(k)

HPM =

i=9,12,15,18, 21

)]

k: Az
H;2 A7 2] Zfo] QI = vl &

EYU4 5 EA0LG BA W40) 49 A HEo] e v]
A 4 9l Fag wsol, Bxlolg B4 Wk wEgTa

DB} A& ¥ 3 ARE B8t 1533 =2
FaoA AHE vlolgE Tl FAE AAIE A W,
FAAE dEA Uk, AFAIE dHF Uk, 7 dd
g AR SAAH | U] e Ag 3d 37t
AR ARE Tl I B3 EXolg £ dER
] 2|32 Ng-& B85t EX0] & Efie= 0014 1 Abo]€]
& 7, 19 ZHTFE G A HojlA] X0l =gt
o] A3H o] Foj 1L US-E 2n|3itt,

WE BAHEA HrEe FAE AHEY AL, HAAR
A ot wAR 5 g ols AE ddlolEd S
ol Alsle w2 AR vloleel 2|shd Y 9j|xlw W HA
A4 1A HolEE &8sl AAE FH-ANA 7P 717t
& ASHAA7A| ] Az] AFeIal AT 420 Wieet u
A2 420] Y E AXFsT,

AV B4 e S doly EHAA AFEAL e &
A9l A7RIAAEAR (20189 1248 7185 ARSI A
SAA A7HRIA FRe A SAA, ABAEIAAA, 1
APV, AuiA, SEAE, AR2AVE, @A, AR,
OJRAIE 97HA| 2 BRI ok, FEAA S ti R SR
a0 FFshs AC® vt & Atola] Alejaigict, g, &
A B AT HAT TS 99E AbE ¥
YA B4 W FalolE ™A AlFEIL Qs H =
AlEY AR #E HlolEHE Tl FAE 2hEY BE, o™
o5 W2, 7|eks-d WA A 7HA 2 555

A B4 W m2FaA AlgEal Ye =2 go]

& 7FA]AL Spatial Design Network Analysis(sDNA)YE AR
3le] T (Closeness)2t 3= (Betweenness) 5 7HA] H4S
L& sDNA WHHES AFAQl 3t 22 7lidell 7]
3 2A] HIEYA 24 Zolth(He et al,, 2019). & =2
A2 58S S5 Al 302 FolA 78 S8t =
29 ALA AERE EFE(Closeness)2F e (Betweenness)
T 7HA g 2B sto] A8t Hillier, 2012; Kang, 2017;
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4, BAEPY W B
B AT FAT B9l9) wdlold 713 BT A2E B
AZFRE AT BT G VXL AASE sjofsha
A gk, R, qe) wAlSe) EXlolg, WERA, el

M, FUAA, B3 Fol AUAT THE 523 ofd WA

=8 3IxHS- 07|
U435 %%$-, 2017; Omer and Kaplan, 2017), 585 5%
AR (E2)of| gA FT & A= 52 vk, &= gl
7R =R At 242 9, FU, dFU9] A7 A
I EEe] 95 M| HYP SR Uiro] EAEG, -
A, 7)€ B4E 53 S5 SHEe 72 ARE gle}
k. SR gs3AAdS A5 Y8l AERAS
(variance inflation factor, VIF)S 2830 ZFH0]

F2TE T L2 gA HIE 4 ke A& ofvlvid vt

o, e gho] &4 E Y L2E AU 7hs Aol

< A& ojugit,
iAo R EXjolg EFF ] Eqeet A Bl
7 S PAE LAk S13l At 2J(016)9] A 3
a8t FAGE, AEE, P58, B8, 22al 7]ehg
= 50 &8 B0 Al 3t 57 85 B3t
theFgt 230 Exjolg EwE AL, ol E8=9
FFATHEG ofy2t ofH Eghia o] A&l A7t &
e o] 7P 2 FFE A=A o digiAe geld 4= 9l
& 208 WA}, EXo] T 3o ihE 24 2ES
Gt 29} 7ol F 267119 F7HAQ BlEA WES A A8t
Table 2. Type of land use mix
2o Aol Efeo] ¢k
For tFiq] EHRYS AYsiq, FY, £, dFd=
WEE Este] AR AR EddeEe] S vA|
© 80& A8 F7H o R TG Al EXjolg £ 4]

W, Bt oY 2 AuEel AWkl 8 S8 oulst

L
—

VIF 382 5 3 o]32 k&E|o] & doA] HAAst Sgus
Ao 1=}, E3E OIS &

Yo 5
B PO RAY| Beld BT EABTY] B

o] 71879l F&e S AgAat 594 11
‘}; il A
Ay 5 78 iAol
(Sung et al., 2013; Wu et al., 2018), & 10 &0 A]

57 UERAA BAE 9
134050 BT SolE BAVL g AR ek,

(o] A
-\__-ﬁﬁ

FAAFHOLS) 3=
PAE olsfelar BAsh= d] Agdte] ke AMgskaL ok
oz Yepprlof HAR

o=
w3

st

Type of land use mix
o] B weka) S18) et 2lo16)e) AFE Hastol

R $EEY 44 Easlel YASEY AR} B

22 EX0[E=¢g
Class
LUMO1 F+4%Y Residential+Commercial
LUMO2 FH+2S Residential+Office
LUMO3 Z7{+7|Ef Residential+Other
LUMO4 ZM+=X| Residential+Green space
LUMOS5 AAU+AUF Commercial+Office
LUMO6 A¢+7|ef Commercial+Other
LUMO7 A2+=X| Commercial+Green space
=
e Sr ket et ofueh ofugt $1e5o) SIS vl ARIN 4%
LUMOS F+=X]| Office+Green space o1 Bgho] Solat Aare. n] X Belshach
LUM10 =X|+7|Et Green space+Other
LUM1T FH+AH+AR Res +Comm.+Office V. Stz
LUM12 FH+a+7 e+ Res.+Comm.+Other =T
LUM13 FH+A+=X| Res.+Comm.+Green space
LUM14 ZFH+Y2+7|E} Res.+Office+Other 1. GEIT2| ARZIHE SEE 24
LUM15 FH+YF+=X| Res.+0ffice+Green space
LUM16 Z{+7 |[EH+=X| Res +0ther+Green space (TH 2, (T8 D, (T8 H= A& 20189 AT A=
LUMT7 A+2+7|EF Comm . +Office+Other e WEE slel] Hsl el AT AwE 20) ¥
LUM18 A+ 2+=X| Comm.+O0ffice+Green space & 7R HAshel B, T, T AT AR
LUM19 A2+=X+7|EF Comm.+Green space+Other 8 EUEF Ao} ALSEla. QGISE ARSI w4
LUM20 U2+=X|+7|Ef Office+Green space+Other N ARS-E 257718 Quantile B3 7 WFR SRS
LUM21 THHAE+LF+T |EF Res. +Comm.+Office+Other AR P ARAT AR S 395 2 AT
LUM22 FH+NYU+AF+=X] Res.+Comm.+Office+Green AT, SR AT, oo, M2, A8 TUA
LUM23 FH+e+=X+7 et Res.+Comm.+Green.+Other T, e AEFFel A/ ARG A UEhrhs AS Bl
LUM24 FH+AYR+=X|+7 |EF Res +0ffice+Green +Other o ol R, Al AR AR EYee} 4994
LUM25 AU+HL+=X|+7 |EF Comm.+0ff +Green.+Other ] B9 HISRE TS e, ol ARl

T AR B 39, £ 3 Ackh U4 57 4
Res.+Comm.+0ff +Green.+Other QI AlZF Y &31we7) =4 Yeh= AL 318 4= 91%ic}

28 "IEAE, Ms6# MNE (2021)



MEA| g7 AZHHE Sg-F0ll S lxl= 22! 24

Hour-based people mix in weekday
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Figure 2. Hour-based people mix during weekday in Seoul
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Figure 3. Hour-based people mix during weekend in Seoul

Hour-based people mix in a week
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Figure 4. Hour-based people mix during a week in Seoul

2. 71ESAH 24

GGE 3)2 & Aol A AR BigR0] 714 AR Ao},
Gt 32 SR EXJol8 54, wEd 54, 2N &
4, TUANA B4 1|3 A 5A4Y 71esA B AR
AeElstel Wat, REHR}, A&, HALS Aot 9,
SRS F Aol digh o]sl7t Bolahe s ¥ U9l 24
33t

A, FEHPA BY, FE, AFU] BT Az &3
S(HPM)Q] ke 2424071, 0.722F 0.728 2 2o)7} gi= A
O & Yepton 2dglo] 242+0.18, 0,287+ 0.21¢) 202 Lyt
tt, Exjolg A A9 4, A, 47, 7Ieh 1A F 7HA
o] g3 Exjo| g EFE(LUM)E 19 7Me4E EA %
7t HAsHA EEo] ASE vedi=d Htel 0.279 £AE
Uebfgle}, theo® 72t SEeA AR AuEE Fa 8o o
WA Uk F FAAAL Batgho] 7H A Uergdt, o|<jef
E, B 0R AAAe dud Wi AL dHA U
LRk A VR AITE HgkE B FAEL £ SR
AR FATF7E A& & 4= 9l

AFE B F BABRA 2o wAR 0] 9 FHA L
2 19hm® HAG 22} oF 0.27719} 0.16709] HARFAT} wa}
27} Q= Ao et} Ha o7folA i 11.6170714] JA|
T 19hm’ WA HARRAL Sof AR 420] | E AL
2 et A8k J34Y 49 FATE FAAAA 7t
& 7WhE AP A7 9] Bt A2)7} 626.8mE LEPT
ol7}, 24 Az] 5.8molA 2t 4071.9m7HA] FATE FAH
A AR ] A7t 2 Afolg Uit ol AA7E
A BT} =23 2 2po)7t vk AL efu|git), o
2 A B 19hm’ B ArjAA ok SAAE 7t
WA o R 7242k 3491 2 45702 7P Boke ™ 19hm® WA &
HRA 29 A ZAA 271 Pt A 07 242 0,059} 0,002 7F
A A9k}, w3, 19hm’ WA A 52 AATAE|AAA
QA =, BAA 420] 79 ATE 2 AAe] Wk &
zpo) 7k ek A EIE 4= Qlct,

TUAA BAL FFY W3, ool gy WA 7k
Hao| P& 07 717} 1498.45, 92.06, 1688.81 A0 €& 1}
ERtom Huighe B ofo]g et g WAl ¢
A Jepdt niAete g A B4 F S S
B ZH2F 2474, 42582 UERton Higke B A
A3 B 2 Aol7h Arke AL o 4 et )9k e
AL fpEo] de 7|2 ARE AH weld 4 ¢UA
F 7k BAE BojF7] 93] 71& B4 ATE vl

= U AR Ry ARSEH] 27190 A4S 219
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B3.7Z5424  Table 3. Descriptive statistics analysis

4 Variable obs. mean S.D. Min. Max. VIF
EAHA Hour-based people mix in weekday 19,153 0.71 0.09 018 0.86 -
o
Dependent Hour-based people mix in weekend 19,153 0.72 007 028 0.86 -
variable Hour-based people mix in a week 19,153 0.72 0.08 021 0.86 -
Density of total floor area (residential) 19,153 1.61 148 0.00 2073  1.56
Density of total floor area (commercial) 19,153 0.14 033 0.00 1386 144
f”?g 54 Density of total floor area (office) 19,153 0.08 043 0.00 1799 1.0
and use
characteristics  Density of total floor area (other) 19,153 0.06 019 0.00 583 1.6
Density of total area (green) 19,153 0.03 013 0.00 200 111
Land-use mix 19,153 027 030 000 099 257
NESHEN Distance to the subway 19,153 626.79 40862 581 407193 107
Transportation  pengity of bus stops 19,153 0.27 057 000 1161 1.09
environment
characteristics  Density of intersections 19,153 0.16 042 000 1161  1.08
Density of educational facilities 19,153 0.90 225 0.00 6277 1.33
Density of living service facilities 19,153 1.59 388 0.00 35735 1.58
Density of retail facilities 19,153 2.34 640 0.00 42961 179
JEAN &Y : - —
Neighborhood ~_Pensity of accommodation facilities 19,153 0.05 029 000 943 1M
facilities  pensity of sports facilities 19,153 0.00 006 000 374 1.0
characteristics
Density of entertainment facilities 19,153 0.21 066 0.00 2456 148
Density of food facilities 19,153 245 486 0.00 27089 225
Density of medical facilities 19,153 0.35 114  0.00 4558 149
2N EN Total area (neighborhood ) 19,153 149845 2969471 000  1615546.00 1.02
Park facili_tie_s Total area (children) 19,153 92.06 52652  0.00 17452.00 1.03
characteristios I area (other) 19153 168881 9299602 000 8703161.00 1.01
HZHEH Closeness 19,153 2474.02 2677.78 0.00 36182.05 224
Accessibility
characteristics  Betweenness 19,163 425765 1876922  0.00 64720994 1.30
3. k53| 24t L7h 3 AQUFE AU A EfdeEo] 12 e

DEIARY B olgsiol BUl, U, UTURT ol
RS A Eghe] oJgkalel chet A ATH: G 49
2t WY, T, A7 AT Ak EFEHPM))
FFRASEL BAY ATE Avny 2 nyo) Ay
(R-squared)& HY AAT A7k Bgee] 49 of
17.6%, 3 AT A7k 0] B9 oF 15.5%2, A%
o) AT Ak =0} 59 oF 13,192 Lekdc,

$41, ABRIT) A7 EREHPM)e] FE v 82)
o2 EXolg B4 F AR dud Ueet kx|A) 40} vy
WL Hel, Fu, AR By LE o+ Yo $9|
sl Ueon, geie] AN 40) duid Ut BE &)
Qg vAlE A0 ek}, ol AIAA AR wwet i
AAA B W e |4, 220 FANA AR Y

) "SEAE, Ms6H M1E (2021)

2 Uebgt, olF §3 AFRFES T2 ol FAR Sl AFs]
ol S Ak ] ARlreh W ARb o] ARl A
o7k A= A& & 4= Ak, whA) 52X WA Wt e
5 3 AANl AR A A 0] A7) wZel A/ 5
& A F A7) AoR dekEch, E3 A AwA
WE7E e 2|92 AJ5hd 5 gl als Aol 2 Eof )il W
sHgolu SHE T AT FEAC] AFH e, &
TUF7E AEA o= FFA| ol BFero=MN AlZHdE A8
T EE] 282 9B vl A 4= Ak

Aok 7EtAld AR Wies FUT A5 P FH(+)
o JEo® oA vehth. o= dFet 7IeAAd A
WE7F 52 A G U5F P Ao M2 o2 F2S 93] 123 )
G 37hE o83k AFEo] ARMHER 33 QA 8L 9
7] 2 Ao uoEn) thyog UFUL BYPoA 7 B
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E 4. C53H 2420

Table 4. Multivariate regression analysis results

| ZEak Ago|T1 A|ZE
¥4 Variable Hour-based people mix in Hour-based people mix in Hour-bas:dw[:itla(ple mixin
T weekday weekend
Coef. t Beta Coef. t Beta Coef. t Beta
Density of total
floor area -0.008** -0.134 -16.298 -0.007%* -0.139 -16.704 -0.003*** -0.051 -5.995
(residential)
Density of total
floor area 0.010"* 0.037 4683 0.003* 0.014 1734 0.0077* 0.032 3932
(commercial)
EX0IZ EH :
Density of total ok i ) i Jokk
Landuse floor area (office) 0.004 0.017 2482 0.001 0.003 -0.452 0.006 0.032 4587
characteristics ot of I
ensity of tota - } i} i .
floor area (other) 0.047 0.099 14.018 0.003 0.009 -1.196 0.037 0.091 12.550
Density of total ook ik -
area (green) 0.033 0.047 6.745 0.010 0019 2717 0.028 0.047 6.540
Land-use mix 0.057** 0.186 17.698 0.039** 0.167 15.641 0.056*** 0.215 19.887
Chtance to the 0.009"* 0042 6160  -0.001 -0008 -1.148  0005%* 0028 4045
psegsy _Subway
Transportation - Density of bus 117.185%* 0072 10563 106874 0086 12470  63.292** 0046 6553
environment  stops ' ’ ‘ : ’ ’ ) ’ ’
characteristics P
Density of ook N - N ok
intersections 59.627 0.027 4.005 6.731 0.004 -0.585 28.328 0.015 2185
Density of
educational 0.325 0.001 0.105 -8.112%%* -0.026 -3.403 1.802 0.005 0671
facilities
Density of
living service -1.639 -0.007 -0.842 3.829%*  0.021 2.547 -2.307 -0.012 -1.362
facilities
Density of
retail facilities 0.765 0.005 0.609 0.943 0.009 0972 0.885 0.007 0.809
JRIAN EN Density of
Neighborhood accommodation -61.021%* -0.019 -2.752 -8.578 -0.004 -0.501 -50.674%** -0.019 -2.625
facilities facilities
characteristics Density of - - -
sports facilities 338.960 0.021 3257 161.856 0.013 2013 268.279 0.020 2961
Density of
entertainment -66.427%* -0.048 -5.944 7.216 0.007 0.836 -43.236"** -0.036 -4.444
facilities
Density of ook
food facilities 5.023 0.027 2709 1.884 0.013 1315 1.199 0.008 0.743
Density of Sedcke scdoke Sk
medical facilities 28.607 0.036 4.466 25.082 0.041 5.068 24513 0.036 4.395
Total area ook ] ) ] ok
o (neighborhood) 0.063 0.020 3.064 0.010 0.004 -0614 0.050 0.019 2.806
Park facilities ~ Total area e ] ] ] .
characteristics _ (children) 3.804 0.022 3.289 0.522 0.004 -0.584 3.040 0.021 3.019
Total area (other) -0.001 -0.001 -0.218 0.002 0.003 0.453 0.004 0.005 0.717
HU2HEY Closeness 1.00E-06%** 0.043 4.413 3.00E-06"* 0112 11.293 1.00E-06** 0.021 2.134
Accessibilit
characteris{ics Betweenness 1.79E-07%* 0.037 4912 -6.42E-09 -0.002 -0.228 227E-077* 0.055 7.136
No. obs. 19153 19153 19153
F(24,19128) 185.121 *** 158.984*** 131.575%*
R-squared 0.176 0.155 0.131

*5<0.10, **p <0.05, **p <0.01
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Z]o]-& A4 2] H]3E53} A4 (unstandardized coefficients) S AF
HEHE 7|EAd AHA st 7P 53, A HgoR Ve, 5
A, B, A, A & AL A Sl ol Aike B
ol g AMZo] AFYU AZINE BT Tl FFS
oA F83 84 B ofyzet Z[eA A =24 o] A
U A5 AR EfbeEel iAoz 24 IS
AAE 89S ARttt Yo7t Ex|ol¢ S HY, F
o, A oA BRI Al EFE=(HPM)O] ()9
W R AWy A 9 viAE AR Yehd, S
o] A g oJu|dhz EES} Al (beta) S HE3PH EX0]&E
Y= s AR A S 7HE 2 A% 5}
©HFUS g4

WF BHEA W] - AP A aAE 4~ U
€ B A5 mZoA F(+)e] WHOR FosHA e
o HARRA 4 U QAT AHE EdeEe] BF
X2 FEE vA= Ao yepy, vlEEs} Aot 28
3} Al (beta) S H23HH AT 5 Ui FEHH| 71
2 FFE A AL & 4 Atk o7 At YAAENA
AF FAol =AY Fad a48 B 4 glen, 53]
& AR 4 UEet WAR 4 U 35 B A
AT T 2 AE & 4 A AR 4 U 3
-, 7129 £50] A&5E By ATE So|HA AFEol A
Z AT 7137} gokAlaL AFFe] £eF 5 At A
ol B3 TS FUFC =M AIIE BEATF Ed=o] &
A FFS A AR & 4 Qo AsHEY A2 A5
A o iE A7t HolAaE U A AZidd
= £E0] 12 AR Yyl ol A5k 49 Y
QPR A ZEE HFA AFA R gol o3|
ufZofl ehd Axke a4 o= ik, thao® U o] 74
WAE 4 Weoh AR Al BAHOR SolsA o
ek, ¥HA, WA AR 5 Uies Tk Fa3H HpR e
Wk

TAAE B § AE2A 4 Aot B AL S UEE A
HRI-O] AT B o] fomlRh ()] FEFS vA|
€ ACE Yegt, o]F AXEA 20| Wi} oRAjd 4
O WEE 25 AR S0 AR o 43 A 223
oJulgic}, 3, WA 2 Wies T AT AU+ &
ol 2(-)2] BAE 7= AL Yepgen, vhdof g
HIZAVE & Wies (+)9) Wakes fostA Uyt ol
ol o= ARl o2& Alzko] golR|aL glom, A%
AHIZAV S F2 1), AR, Aleha: 5 U sk JUR
€ o7HE 2 ) ARS8 Al o)) wizel] Fol AlZtdE A
g ErEel FHY FFHS A= Ao 4T 4= 9
ok E3F 4 A 4 Wi FU AIZE ARl Ege

3] "=EAHE, Ms6 M1 (2021)

FHHe BAIE 7H= Aoz yehgon, S Al 429 o
A = Wies AT AFA ) ARZEE AR S]] &
()9 BAE 7M1= Ao= Yebgt ol= sut A9 F5=
T}, 3, WA ol ERE AL 22 A2 PC, B B
s 574 ARl AlghEo] miF= A4l B el Bt
A=A AEAe] A 4 FAA 537t Qlokal
AT 4= k. olejoll= 4 Al 4= Wiee 5 AR
MM EdEoll FAACE froujshA] gttt ol=idt 4
Ths Al A2 @ AZEd o] o] E-8-sh= Al4do)7] wiEe] Lt
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o] WAIE 7= ALR Uehgtt, ol =AY 94 o7k
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84S & 5 A}, 2T ofo|TY e AR o) TEF
33 Fee] Al A ¥ o] Yol Atk A& oust, Fdol=
AR Qg 9 o7 HE) B0 k= AR ES 0] B
ol 4 e AniRict,

2o HA 54 § Ses He B¥0A (e
AE 7H= AoR vepon, Sakes FAn A5 79
vt F(H) e AE 7HE AR Ut olE 9 #ig =
2e A 2 5 e E, Ftlke B8l w2 F et
o] F2 ALY e AlsetomA FAT AU ARt
0 ARAT ERE A SFE VA AR B 4
et

e R, By FE dFY T HE BYA T4, 4
o, A 5A, 718§ 57HA] §o] Ex|o] §-Eqt Tt ARl
o ARINE SRkl 7HE 2 dFS v el A &
skt T2 EX|o]§ER] F9- ofd §ieo] 20| Y
Ao} ARME EfEo] Adid g 2 9L viA=A F
7F A& Ak GE 5 (B 99 By SHHESE
FAIRE BEolM G )04 AARE EX|01§-E]) 19 Mt
HHte] 7HAA] LUMO01-LUM257HA] & 25719 34 571
2 A3sigith. LuM26 230 F9= (& 9o FU7 Yol
o= HYgee] BEXol g B4, uE®E B4, S &
A, YA B4 A 24 B0l TU 21 o A
ol & & 3ol YUY AR Ed4Eel viX= ¥F
& AYE 5 ok GE 5ol 7 2y o] Bl ES} Al (coet),
T-#k(t-value), 88 (R-squared) ¢k A2|atgon, ExJo]
SEYE o BE I 2718 vlasy] 93 FE3} A
(beta)o} 223 2] g2 ghH& Harshieh.
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B5. EX0|228: 984 s|l7/EAM Zal  Table 5. Regression analyses for hour-based people mix by land use mix types

T MEol Azl S8 YU MEOIT A|IZilE BEE UF MEOIT AIZHNE SEE
. Hour-based people mix in Hour-based people mix in Hour-based people mix in
$i4 Variable weekday weekend aweek

Coef. Beta t R-sq. Coef. Beta t R-sq. Coef. Beta t R-sq.
LUMOT Res.+Com. 0.033** 0.135 14.053 0.171 0.018™* 0.095 9.787 0.148 0.032*** 0.154 15.637 0.125
LUMO2 Res.+Office  0.057* 0.187 23.270 0.185 0.020™* 0.085 10.288 0.148  0.050* 0.192 23.163 0.138
LUMO03 Res.+Other 0.031** 0.106 12.107 0.168 0.016™* 0.071 8.027 0.147 0.034** 0.137 15.157 0.124
LUMO4 Res+Green  -0.024** -0.084 -4820 0202 38E-04 0.002 00950146 -0.015* -0.058 -3.271 0.156
LUMO5 Com.+Office  0.012%* 0.061 8697 0.165 -39E-05 -0.000 -0.035 0.144  0.012** 0071 9771 0.118
LUMO6 Com+Other  0.004** 0018 2.595 0.162 -0.001 -0.008 -1.168 0.144 0.006** 0.032 4.387 0.114
LUMQO7 Com.+Green -0.006  -0.022 -1.364 0.197 0.002 0008 0493 0.146  -0.009** -0.040 -2.418 0.155
LUMO8 Office+Other -0.002  -0.010 -1.322 0.162  -0.003*** -0.021 -2.825 0.144 -2.8E-04 -0.002 -0.206 0.113
LUMOQY Office+Green 0.019* 0.069 4.055 0.200 0.010"* 0.046 2.656 0.148 0.017** 0.044 2528 0.155
LUM10 Green+Other 0.009** 0.037 2178 0.198 0.006* 0030 1.715 0.147 0.013"** 0.057 3.310 0.156

LUM11 fgﬁﬁ';g"m' 0.059%* 020320596 0.180  0.028** 0.128 12784 0.151  0.053"* 0217 21.413 0.134
Res.+Com. . Sokk sk

Lumiz TS 0.039%* 013412991 0169  0.028** 0130 12407 0.151  0.041** 0.169 15946 0.125

LUM13 fgf;?m' 0008 -0023 -1.159 0197  0018%* 0066 3291 0149 -0001 -0.002 -0.096 0.153

LUM14 Tgfg;?ﬁ'ce 0.061%* 0187 20.147 0179  0.031%* 0124 13184 0.151  0.059** 0.213 22.386 0.136

LUM15 fgf;ﬁfﬂce 0004 0011 0620 0197  0019** 0066 3514 0149 0007 0020 1.100 0.154

LUM16 fgf;ﬂ‘her 0012* 0035 1.848 0198 0007 0027 13830147  0021** 0068 3.486 0.156

LUM17 Egﬁ;omce 0010 0043 6121 0164 -26E-05 -0.000 -0.021 0.144  0.011"* 0059 8247 0.117

LUM18 fg'r*;;?ff'ce 0011 0036 1961 0198  0.013** 0057 2969 0.148 14E-04 0001 0.028 0.153

LUM19 fg?;;eree” 0008 0027 1493 0197  0007* 0031 1686 0147 0005 0019 1.044 0.154

LUM20 fg;ﬁee:Gree” 0023%* 0078 4190 0201  0015%* 0067 3522 0.149 0022 0081 4269 0.158
Res.+Com. ke ook ek

LuM21 o . 0057 018617750 0176 0088 0164 15395 0.154  0.055** 0215 19.931 0.132

LUM22 i‘gi&gfgeen 0012 0034 1601 0197 0030 0108 4927 0.152  0.014* 0044 2.020 0.154
Res.+Com. ik ook tehck

Luma [0 0T o 0020° 0086 2623 0198 0018 0066 3021 0148 0027 0084 3858 0.157

LUM24 fgfé"egfgﬁ]er 0.033%* 0089 4399 0201  0.022** 0077 36830150  0.038"* 0111 5320 0.160

LUM25 fgrrggn(if(f)'tcfer 0.019%* 0064 3296 0199  0.015"* 0065 3250 0.149  0.012* 0044 2204 0.154
Res.+Com.

LUM26 +Office+Green 0.057*** 0.186 17.698 0.176  0.039%* 0.167 15641 0.155  0.056™* 0215 19.887 0.131
+QOther

*»<0.10,**p<0.05,**p<0.01
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Bolr}, FA-54, -2 2ol AF-7Ieb e 2§
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Ae Ao Yeydy, dFd YA FA-A4F 2@
(coef=0.05, beta=0.192)2] E=7t 45 A7 E gl
T EYE o] ¥ AR UEy ol AT 45§
& QIgH #EAE FUIBKAL, W ATkl AR F7h)
7] Wji2of Ve AvtE sk B3 3441 A=
AAAA 8ol AR Ae] AHeHA EFEH AZIEE o
A3t 0 ARAFEE AT = 22 Yrlh, o= Wu
and Niu(2019)¢] A+ Az} FABIY,

02, LUMII-LUM20 232 EZ|o]- &3 AAlolA]
A 71 =& nestgltt. FA-4U-AF, FA-AF-71eE
= 28 FA-FA-7 e 2@l A w2 AEEE Byl ol
g Avks Aoy AFU-A G 22 AE AR &
o] FA G Lo WA Bo| Qs AL 9n|3it},

vpR| RO 2 LUM21-LUM25 282 EXo|& E=g ALt
817 918l 47141 §= o] 23 ateshith. LUMO01-LUM20 &
ot v nd o AFHOR 71X $EE LT By Ay
o] & AL ¢ 4= ok, 53] o] FollA LuM21 B¥Q FAH-4
A-AF-71erge 282 e (coef=0.055, beta=0.215)°]
7V A JeRdt) LuM21 282 5293 718l 5749
Exo]¢ §55 a3t LUM26 2E2 Aeale 2 xjo|S
Ho|z] gkt

V.Z2E

9= 20189 AR AR EdiE FY, 5, 95
o] gl A7 TR H4E AbEdte] T5¥eE &
S35t B3, SHEaE BEXolg B4, wEed 54, 21
B3 54, SUNE BA, A8 B T R Hs ¥
23t Yot Ex|ol§-Eqe W 850 23& 26714
2 2sto] ol EX|o| & & 2ol A&} A7ipE &
drad A AYE & A=A FAsI. EAAet BRA
AARELE vt 2t

$Al BEXOl§EAE AuEd, B AIZE Ejke
o] A T K BYlA S FFE AL A=
o Exjo]g B4 A AW, B4 B deR
urebstt), 9, FAAE A9 Uee 25 R 9%
o)A = Ao vebgth, v FA-3], FA-9F, FA4-7]
EREe o] A&l Ejkeo] A FFE vAE AL
2 yebg, 9 FAGES] U2 A A E
ol #AA FEE VA= A2 o AR G, A 71e
57k 24| et 9F 0] ARATS FA8E )
344 BE 7H 4 9leE ojuiith, HE jHeR, o)

34 r=EAHE, Ms6 M1 (2021)

g &A A7E A BRI E=E 017] Sl FA
AR Aol A G5 AEE FFstAU Al A 9
AR ol FAAEE FapiA o g FFsjoFhE Ak A
oflct, o= AT EE B3 =A@ Fdizh Bagt A
ool AH A 2-go] Y ajE ou|gict,

EJL FA-YA-AF, FA-AT-7eR e 28 FA-A
A-71ef 23] ¢ o] Wikew foJshA veht it ¢
T SHRA A Y] A A S +ES 2017 HsiA
© FAAEY T84S BT 4 Qle}, et AFAI9 A
5 YA JFAIE AlshdE BRI go] vie- @
obA 7}2&e o] "ojlrt, wpaha] Aoy 787t FFE
A% 0] 739 FAAE G5 T3l AYAIEL T Al 7ER] A]
R AR $E0] RIS A 5 Ye AR ud
He, ol At AFFHA oA AR F7h= AYA|
Zrolut HF AJZke Jacobs(1961)7F 43 “A 2] & "(eyes on
the street) 71%5-& 58] E3A} HA e 7]oqF 4= 9l AR
T

A, BEX O] &-EYE W FUI FU RE oA A%
Qo] AZHE EfHe ol 7P 2 FFS VAl HeR U
ettt 53], 4, A%, 45, 71EL 52 5 57H] Exjol89
cheRRt 28 AR At EX|o]gof 3lof thdRt vt £
Hoj ASE ABAFY Az Efe 58 FoAle A
o8 et oj2fet 4 AT EXol§-EY 0] #&4E v
et AlZtdjof] theket AlgHEo] WEdt] whiel Aol &
7Fghckar 343k Jacobs(1961)9) F47He A A|gHct,

ek, 371492 BAlo}g 2te] A 2R HAHOE Al
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o] mjA= G o] ArtA o Foldl Zo® Yeptt, o
© EAo|&o] tFsiA £} uf, :=A|UE0] thekt Azt ol
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