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Analyzing the Impacts of Urban Environmental Characteristics on Crime

Occurrence
: Focusing on the Moderating Effects of Socially Disadvantaged Groups
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Abstract

The victims of crime within a city are primarily concentrated among socially vulnerable groups, such as women
and older adults. Although studies pertaining to crimes against socially disadvantaged individuals abound, studies
investigating the effect of the interaction between socially disadvantaged groups and urban environments on crime
occurrence are few. Therefore, this study analyzes the effect of the interaction between socially disadvantaged groups and
urban environmental factors on crime occurrence using crime-severity ratings for crime in total, crime against female, and
crime against older adults provided by the Seoul Life Safety Map. The results indicate that areas with high street vitality
are significantly associated with a higher risk of crime occurrence. Furthermore, whereas being surrounded by urban
environmental elements increases the risk of crime, an increase in the proportion of green spaces decreases it. Crime-
prevention facilities indicate a significant moderating effect on population characteristics. Police stations and CCTVs are
shown to be effective in reducing crime against female, and the combination of CCTVs and security lights reduces crime
occurrence. This study identifies urban environmental factors influencing crimes against socially disadvantaged groups
and suggests policy implications for creating a safer urban environment.
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Figure 1. Crime in total, crime against female, crime against

older adults, criminal offenses by year number of
occurrences (2005-2021)

Source: KOSIS (2023)
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Figure 2. Proportion of crime occurrence locations by five
major violent crime types (unit: %)
Source: Prosecution Service (2022, pp.46-112)

In“'i,, |

Violence

e
o

o e — ) S— —— p——]

1]
Robbery

6 "=EAE, He0H A= (2025)

o] A& sk 84 F sholct wEhA] g A T
7] $1eiA HETAY FFE HATA B v[A = U A
3], A 223 =ARE 2l tigh g7t Easi,

EA] ) 2R e S Q1 FHeHETE oy ek ARSI EA|
glo] oz} HHA] F4 W EA| FH| B4 Aol it ‘gA
& (Routine Activity)' 0]#(Cohen and Felson, 1979), "HZ|
& (Crime Pattern)’ ©]&(Brantingham and Brantingham,
1984) G2} Zo] WEIAof SlojA] A] Wf Aot 2] a4
o WA BHo| Sl ALE Yebit, EF, HAAqSE 9%
oj2o] WAL WA A (Crime Prevention
Through Environmental Design: CPTED)2] Z}¢1% A
7HA] 718 QR F] gA, AAA A2 A, 49)E v
o2 Y28 AT BFE UHEE H F5HoE BEE
3L 9}, Syt A= CCTVEL HiEo] vlihd, eHeG, ¢
A Aol A, ¢ AZRE Aul& F HE 9 Ho] =UH
3t qlef,

ek B9 =A HEe 5240 BA o gt A=
Che AHE AR, D7 2| ZpA] o]l =3 FA o] Z3
3L, AEAl FAHoE njAFQ B4 Aol EAT 7=
oje|gk Aol WA tigt A& W YA EE YRR
£ E3siar glom, Ty ofu|x|et e disf FUE9] E¢
2] AAA S HALA 5 TSt BAE W AT AT
83l §lo] 2A4of ool Qict, E3L WA £3 W visjAd ¥
Z ool gt A7F DW= AR, HE oY P A= Sk,
T, ARG 53 Zol A 3l dis HERAF E= 3
42 53 £40] WG on, EAIRE e gt Bk
o]e|sic},

et 2 dFolAe HE F3o wet Y 5o HEE =
T AAEE, o i BE, =2 dd HAE s 35
A 2FE B85l AR 24910 AWAS ARt E
g, WA YA BRaste] THA A A9 QIFEH F A
33 AR OE 2HANE EA43I. olF F9 ARlF
oFAL1FO wE HE G A de] AVt EASH 7 f-3of B
+ A AR AN R a9 HEE @

F317] S18] arEjE|ojof & EARR E4S BAsHeH, ot
7} AFE1 2] o2} gl whE A ALY axtE 245 ¥
F A7 9% AA AR E AR,

2. 979l EHel

B 479 B8 W9 LS HAR skt 20218 &
S8 3 YA A58 AR, HLSEAL 257.9697, 3
7% 357,2437, IAFHA] 76,5847 02 737]5011»'\-] o=
WA 47k o BAW, AT A B WY A4S duua, 4



EARE £40| Halddoll 0ixl= S 24

S5 = 29.67, 7= 26,87, AWFHA 27.87 08 A&
oA Yojub= W29} =7} U+t ofu] 7 A vERtaL
FH7FARZE, 2023). oA WS HE F AS5HA
oA WAYsH= WA AHo| 7P 2, wets A5-A7EE2E
2] Y= At welgon 24 dels AL dddo]
E oA AlEde 18,614719 A&A] HATE AMgsHt
(a4 3 Fa).

A= AR AFdhe 2249 §4 F sz, B3
T2 P AT 71 vlA| A o] F7F R ol EEE
AcHEIBE 9, 2021). ol AT DR =&Y oL J
OFA| % 9] FHA|1H & H 4= glom A|Ug £40] 7hssltt

I, M aF
1. 8zl 0|2 2nF

AR A of pA o oig o] ASEHA F a4
off digh AWge EAEH A7t ZeElo] ik Jacobs(1961)
] “A2]9] {=(Eyes on the Street)’ 0|22 #z]o] Algto] Hol
A5 AFEY AlAo] BolAA =i Ad A7) gt 2t
A2d WHA7E ool 2ok}, 0|9} djH|E o] Newman
(1973)2] *go1%] FZHDefensible Space)’ o1& W& &=
AR Alolo] df/go] Jlom], Aol B2 A QY+H E5F
oh=o AR YA geo) oMl SAlOl 71 ¥4
E7} o9 Ao k=F8 & okl Aisal qlrt

Jetfery(1971) AAI9F H5Al, 9948 23, &84 S,
fAEE] o2 A A4 (Crime Prevention

[ Admin. boundary of ‘Gu’

[ Admin. Census blockgroup of
fipgaegu

I Green area

I River & Stream

0 25 5 10 15

— | Km

38 3. MSA Al X[
Figure 3. Case study area of Seoul, Korea
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Table 1. Description of variables and data sources

Variable Description Data source
&% HE|ZFOfFHERHE], ot H |, =01 Chef HE) ,
Dependent  Crime risk grade (crime in total, crime against Grad_e .Of 6 ek REEa=aer) Map,
: Ses : administrative ‘Gu 2021-2022.11
variable female, ‘crime against older adults)
Mo|Ziy i i
(! ._? =3 Number of females po{_p_)ulation in each Seoul Open Data
Proportion of female census blockgroup of jipgaegu’ / Total
. ; Plaza, 2021
population population x 100
LOIoIFHIg Number of older adults population in
Proportion of older adults each census blockgroup of jipgaegu’ /
population Total population x 100
O|ITIEN 1217 e Number of single-person households in
Population Density of single-person each census blockgroup of jipgaegu’ /
T ¥
households Urbanized area (km?) SGIS, 2021
3017 ol it ol e,
Lolelp e . .
Youth population density, Number of population by age group in
. . each census blockgroup of ‘jipgaegu' /
middle-aged population Urbanized area (k)
density, older adults population
density
. Number of public transportation
AXE
JS(IJ’E? E!Lgtf)fbus . facilities in each census blockgroup of Data Portal, 2021
= y ' P ‘jipgaegu’ / Urbanized area (km?)
Transportation  esic sl Xsh| Average value of each street network e T——
Integration, Betweenness, structure in each census blockgroup of P
- , Database, 2016
Diversion jipgaegu
EYC-YE, SHFYAL 2YMY 7|,
ENS ANt - - -
Sasia DIRIAID Number and density of reports Nur'r]\b?jr of (?IVI| cpm’pla{nts ngorteg in Seoul Sr_nart
Civil complaint ~ on illegal street objects, illegal GaER AT Strative: G,/ LA ze IRCOrEHIchoe
End_ependent cgal A area (km?) Reporting, 2021
variables parking, illegal dumping, and

noise

K712, 32N, YHES,
Hiyd 42

Number of crime prevention facilities in

B A A Women's safety routes, police  each administrative ‘Gu’ / Urbanized Korean ESSQfgty Map,
Crime stations, crime prevention area (km?)
prevention lights, emergency bell density
facilities OFMXIZI0IE, CCTV 4= = Number of crime prevention facilities in
Safety escort home, CCTV each administrative ‘Gu’ / Urbanized LOCAL DATA, 2022
density area (km?)
SAE, FEAE usAlE,
TR, S8, FAY £ 2
:il;rtgﬁgr?tgdgnetg?tlgi{nonient Number of POI facilities in each
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interest (POI) institutions, hospitals, cultural 2022 07
centers, financial institutions,
parking lots
POI TN Mix of POI facilities within each census
POI Diversity blockgroup of ‘jipgaegu’
SVI (Sky View Index),
L=INP Ly E\I}II Eﬁ?éggai!l&z“?;?nadp;;ndex), Number of pixels for each landscape Naver Street View
Landscape : element / Total number of pixels x 100 API,2021.05-08

UEI (Urban Environmental
Index)

10 "=2EA=, Me0d A= (2025)
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GAly, et Gy )

C.G = Crime Grade
G.A= Grade Area

SHHFE AT 542 94 UF HE =9 97 HE, 19
7 9k, 9% U IR WHEsie] 249 ARSI
ot 2 12 79 7 S5 7181 e A 7Y
28.6%% AA|Fh= w2 BF-E HATHAAIE, 2019). FAIT 1
o 7 28 § 12 7 A9 AFofl= o dFol A 2j= o
3L, ME Y FFof= 12 7S o2 sk A Ho] vl
SHCHAA1E], 2018). EEL AFAR WEH g FAF
F 65A] ol Ut HlZo| MEA s FAE Holn, FAl
o =2l i HF 2 H2use F7HE ekl JcHAEL
9], 2008). w2HA = AE 22 F ARRIA AL =913 191
7HE HeE PEglon], 3712 o4 U Bl 9%l
AT PE=E AP

ZA Y B2 YIESFY S0 3 BEE HA Y o
3 o] F7Ist WEF F2R0] 2oHd 4 UTHFAFE- ol
7], 2022). ol&gt =2 YEAE BA4317] Yl F7tagdol
Edo]2ofA] A Fshs E2T Hlo|HE ANSHKTE QGIS
2.18.7°l14 YIEQ]=L £497]"Y(Spatial Design Network Anal-
ysis: sSDNA)}S &83to] b, Zgh] FRIeg 7531900k
THEs B2 YESIE S5 AFREY HES UEhY
ol E55 AHEY 50| AFEHE 31 Yulsit. Hg]
€ E2 YEQINA 712 F27t Fol AU BA 7 s
Alof AgHe] =5 Yepf gho] 248 2540 B2 312
Olu|ain, =L 2 YEYS 94 F44E UEhT Fo]
255 uAR| gEE Ado] g2 37 it} S=}
U= AdY & oA dYshe Aol B2 A9 &
B8 AA7E SR8 HEARAS T2 £ Qe a4l
HHE, A7) 2o E5do] BAY AA 37 FE°] got
WA F22o| 2okl A0l Alof g7} o] XA ZFAl
7 a3t

Point of Interest(POI)E= ClEYl X|LAu]| A B3] 2417,
AFA, S8AIE § TA] Ulol et A9 sxAlE 88
5to] 2A] Y] &S 2% 4= 9lon, EX U9 4 Alde |
=g vofshs o @ol AMEIL JItHEY- ol47], 2021;
Kim and Lee, 2023), =3}, POI 9}7] #& djolE+= YA}F L
2 AgAl Y9 pore] 9HES SeIetke o 831t 7Pke
W API 444 A Y A=E AT g 4= a7 AR
] POI Hlo|ElE A3t 2022 79 71e. W APIE 843}
ok, QAT OlE S FAd AR, A7FEA Aol A

o 2t Q) ARy gtEe HE7H sk, ofd
HEEA 7H/0] 2 SAH, FFAIACISE, 2015)3 HEo
Y, A, FAEE E40 &5l 3712 253
i, Fhl ZA R YE7F Aol Sl glol(3lAY - BEHiE,
2012), 3tle EJZ wSAEAE 718t F 6709 Alde &
Foto] AZAl Well 176,295712] £17] HlolelE FA+9] P’
T2 F53eh BA Y BHAAEY TR 22 AGLrE
A A= sl "A7 FaT 5 Y FAlO] HEEAo]
%718 4= 9ltHLee and Contreras, 2021). WkA] POITHFA
< =&317] 913l th2 4] 1 A8 Pls;)e N/SE A
A B85 POINA 3 B7gF2] POIHIE N2 7 F9 1
WA POl T75 AvlslaL, s& A4 37452 POrlsE 2v]
Liz=2

POT Varicty — —2] (Plz,)*log (P(s,)) @

AR €(2022) AT A& AvtE BHAIoA AFske
A Q19 HloleE &83lo] A4 EAIEE welst
Gk AE UYS EHRAE, BENFAAL Bl § A
39 FEAAE T = Sl Tl FRIE0] L7ls FA%
BUSEE wofd 4= Qit, ol33t AE = =AIRA Y EARES
ArZEeE woldl 4= glon] A9 I 73S B = 9l
o}, E3 AulE EHALLL dojes HAPRE ZFskaL 3lof
qlglo] HAygH HERE A1 Hete 4= Qo] W E Ay} o]
U= EAIRHE Q21E BEsHA wefd 4= vk, MYAl 8
i A2 B4, E27]s 712 Auleh BRiEo] ¢l
o LA Yol FAAME WA|sHA =W 2o A2 ikt 5
e A [ olEE A%k o) 8% = ot E3jL &
4, FHT 22 F5AAELS W9 YT WAL 9 5 e
o, Algto] o] Rol= A%} Ao I = Q= 43 %E W
2 7Pl folA 4% A9 b ueslar 52 mets)
7] §3 FIEAE A2A] AAT W] WER F5TtgoH F
478,046719] Hlol8 & st

HOMEe CCTV S ulae) Zo] CPTEDY] 71 98 &
ZA)(Survillance) L4 3F3he AMAAZE, AR
ZIA 8491 A of] AEA(Access Control) 840 35},
ol "ol3 FF A wet F74He] F94, AAF FAl, ¢
A 29 S A HHE FaAE = e A= e
o}, E3L QRAA ol AP HEEA Y] a4
Hze] sz RE o £ = ol FHE AT
HAFH o2 AEA FATE dELeE 678,57771 WHAIA H
o|HE A8l o, ol& 7 A 2] W2 Mgttt

AEA WY EAEEDS 5ol5l7] 8l Naver Street
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View image(NSV) HI°[E|E 355{th. NSV GSVeh =
A g Yol A AlEshs AR AR s 37 He o)u)AE
e Wt ohe} mhizetul FH (Panorama Cube) (] A
& AlFsl7] vZoll shinehuf ojuxjofA] fFE = FES Al
ofF 4 UcHZIAA €], 2022). 2021'd NSVARE 3132
o E2 ZAA 9] 529 &S wolslr] of2 e 7k A%
& A4 5URE sU7HA = AR 71= oju|A= =2
< 71F08 20m HH 28 F ofu]A] 332,4567& 33
AR B 712 oJu|Al= 92'd OCRNet+HRNetV2-W48
B3 E Bgato] YulEA EIEAE A8 dlol"HE 150
7}2] 9] gEof ule} o|v| 2| & £573H= ADE20K7} NSVE 24
Sl o] A4t A= Yo ZA4% NSvolulA|e] dik=
1" et gt dSgta Aol dubt A=Al gk
239 P& CityscapesE 7|22 mean Intersection
over Union(mIoU)?| 81,352 o|u[A|& 7|02 QAZS &
&3k o Qo] 280l EAI7H gherol YERETH Yuan et al, 2020).

B Ao = HEo]E} L et al.2015)7} A Green
View Index(GVI) Al4H4]& FHa1slo] NSVoJA] E&gh 9l gF
< 7H ¥ B A BE FA45 Sky View Index(SVD
= EA A F o 849 ¥ ouiste] A Uje] /it
FHA] (3)) Natural Landscape Index(NLD& =A] Uf A- @4
O] Bl &S & 4= UTHA] ().

Y Pizel,y,
SVI=-= 3)
) Pizel, ,;
i=1
) Pizel,,,,, + Pizel,y,
NLI= = 4)
Pizel, .
i=1

Urban Vitality Index(UVI= E2 9 Q1= HAof tfgh 2}
Bk Al v 22 AP & SHY 4 e o) Aol
B2 AYYE Y7L Aagches ALY v A g
4= k4] (5)). BFA 9.2 Urban Enclosue Index(UEDE &=
Al A F ATTEREL ZA2 SR 240 HA o2 o]
‘e E uste, Ull= 0~100% Atel9] 3k 71419 Zkel &
FE Yazyo] S71HA (6)).

UVI=

) Pizel roadway TP ITEL o T Pizel +Pizel,, ..
i=1

peraon

(5)

n
. leelimi

1

& 4. OCRNet + HRNetV2 - W48 oju|2X 28 A1} OA|(MESLEA 2T =85 H8=)
Figure 4. Example of OCRNet + HRNetV2 - W48 semantic segmentation result (Seolleung-ro, Dogok-dong, Gangnam-gu, Seoul)

12 ==, 0 M1 (2025)
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UEI=

Y Pigely, i, +Pizel g+ Pizel ., + Pigel

i=1

green

n
ZP@'&:&QM,
i=1

B2 Megoiis F| 9 P 2R U
Table 2. Summary of variables from previous studies and contents included in the research

Category

Population

Variables

Female population ratio

Kim &
Kang
(2018)

O

Kim
etal.
(2022)

Ahn
etal
(2024)

Jang &
Lee
(2022)

O

Jang
(2018)

O

Cho
etal.
(2019)

Hipp et
al.
(2021)

O

AES 23 HZHo AYE EYUS= QT E
191415, WA, POL, EA|ATO 2 & 67]0] B4
6) & xzsigon MAPAT D W Falo tjst e-e (& 2)9}

This
Study

O

Older adults population ratio

@]

Density of single-person
households

@)

Density of young population

@

C| O

Density of middle-aged
population

O

Density of older adults
population

@)

Transportation

Density of subway stations

Density of bus stops

Integration ratio

Betweenness

Diversion ratio

O|O|0|0

C|O|O

Civil complaint

Density of illegal street vendor
reports

C |C|C|O|0|0| O

Density of illegal parking
reports

O

Density of illegal dumping
reports

Density of noise complaint
reports

@

@)

Crime
prevention
facilities

Density of safety escort home

Density of police stations

Density of security lights

0|0

Density of emergency call
boxes

O

©C |O|0|0

Density of women's safety
paths

@)

Density of CCTV

Points of
interest (POI)

Density of restaurants

O|C

Density of entertainment

O

O

Density of educational

Density of hospitals

Density of bank

O

Density of parking

Diversity of POI

Landscape

Street view index

O

O

Cl|o|O0|0|0|0 0|00
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3. EMYHEE

FA B HE 239 Al43he ArcGIS proE ARg
515}, Moran's | 574192 283 Local Indicator of Spatial
Association(LISA) 4% 58 W2 49| AZ43HE 135t
AR FEAT A HS BAS LISAvA4S 574 2199
A QAT FH A HE0| 2= g 715 Btghol AR Y
12 28 b R e M I o e = o s el e =t S o g R R
A7 d8E vehde] sig A FHof fARE gk 2= 314
2R e BAY 4 ATHAH 2, 2015). High-High
#+3(HH), High-Low#3(HL), Low-High-#3(LH), Low-
LowS3 (L) & vl 7He] §3 22 23] A& o|F HHHA
%, LL-8-2 Local Moran's &= 4] ©$5°] z-score?l] 7|%
sto] AEEH BAHOE 95% AT $FJA &S ¥9
z-score’E HojET)

HEFRE A Y=o sl AR B0 v 9%
2 metel7lo] Wit 7R AL 7142l SJ&(Spatial Depen-
dency)®] EAIZFEAAE 4= AcHAA) 9], 2022), webA] 371
& 21713874 (Spatial Autocorrelation)& Alo3H= F7H5
ARRE Bt 242 eI, &4 232 F 3= 4
ZF H A FH 2 (Ordinary Least Squares: OLS), 3-7HAA}
2% (Spatial Lag Model: SLM), ¥7F22H2 % (Spatial Error
Model: SEM)& Algl8}glon], RStudioE &-83to] £43}
Kt

HaE 9 g B0 Sle Y AT B4 Y
At 2HANE F4517| S8 FUEAZRANA FEAE
T2 EZ3st AT oI5 S8l AFEA oAl 19 7
o4 vlE, =9 Ble YA F30 diste] 43AE g2
Z3lsIgict,

a) Crime in total

[ Admin. boundary of "Gu'
I Green area

[ River & Stream

Total Crime
B High-High
= High-Low

[ Admin. boundary of ‘Gu'
B Green area
B River & Stream
Women Crime
I High-High
e High-Low
! Low—High

0 25 & 10 18

b) Crime against female

o 25 5§ 10

v. =4 Z1}
1.7 24

ATEA] HollA EAshE WH 798 Foeae] S B4
BhaL s A9 gofslr] 913l LISARA AlZ3HE J8gssle.
o dikes (Od 5k 2ok AAFe} o4 gl Wl et
T+, B, 2B, AT AT Al SolA HATA vl
o] F2 %o WS Ut W, =l g WF= viES, F
2, A2 Aol FollA =A YETh vkEF, AT Ao
T AAME, At A, = o 1Rl W2 XY
o] Alsy k.

A E, 4 o ek #-o] e wef, 23, 2%
ToF 22 AL AEA W AE 2R A7t How i 1
Q) 77t Bl BEShe A Yole), 3|, el d2FAHA
o] EoH 1% 7H ol F AAYolAM T8I HTE St AcKr
g 9], 2019). AF FAAY 4 dfgrh= gusg 9 § 7Y
£ ¢ HdEo] AdH s gdigrt 22 fisr gEEE HE
3, o= 19 7ot WA 8ol e A& &+ Ak =9
o E e} wo] s e, 2B, AETe 22 A9
YEAY, ALY 53 2 =UFAEAAEL e
A g o] gol A2 i AHEAG 2414, 2023). Y=
AEE FH0E FFAA, FAAA BY Aol k1] A
A B FA A7t Wol BESH, o) ARRIA 7L YRS
e A Gl HF F8E F5Hl =2 A= vERT

EE AN, o3 g M, 9l ol MEEA A g2 A
5H Ak 9l A RAe] UHR A Yo' el o=
& A7 Eot AL A Y] & A M At Al
et iuj=lo] MY 8] &o] A LERITE mEbA X
o] FEo] oS 254 thed] Al HET &E0] ot

c) Crime against older adults

[JAdmin. boundary of ‘Gu'
B Green area
W River & Stream

0
1 5I<m

38 5. MSA| A, ohgoha Y =210k A LISA 24 2ot
Figure 5. LISA analysis results of crime in total, crime against female, and crime against older adults in Seoul

14 ===, 0 M1 (2025)
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A ] ozt 713171 ARkl & 4= QItHHe and Li, 2022). HEFATR] 1~10557H419] & 4 FAAER Bt ofs)
2 =2 7IeFA 240 A (& I Ak AAME, o AFsen, Fatde w017] f3f HEFelFte] logs
A o ¥, =gl i MAE ABARAEANA AFshe ARESH FHRSE AT

37|37 24 20
Table 3. Descriptive analysis

: . VIF VI ik
Category Variables Obs. Mean. Std. Min. Max. (Total) (Female) ;g:::;:r)
Ln (Crime in total) 18614 022 020 000 094 - . -
Ej{ﬁ’;&gem Ln (Crime against female) 18614 on 019 000 094 - > :
Ln (Crime against older adults) 18,614 0.06 017 000 1.00 = = =
Female population ratio 18,614 5128 625 000 10000 125 1.26 =
Older adults population ratio 18614 4103 1128 000 10000 210 212 1569
Egﬂ:gﬁj;:i“g]epem” 18614 600027 775784 000 20284671 305 430 149
Population Density of young population 18614 926067 748074 000 18887032 376 564 &
Eggﬁgjggmidd'eaged 18614 1036997 678009 000 11606087 - 584 386
Rersity of- olderadian 18614 796757 577741 000 7840047 231 493 459
population ! ! ! J
Density of subway stations 18,614 051 5656 000 241563 103 1.03 103
Density of bus stops 18614 2940 5782 000 109896 110 110 170
;gi"Spona' Integration ratio 18614 3445 3068 0.00 11741 353 353 352
Betweenness 18614 4562 5329 000 130526 190 190 188
Diversion ratio 18614 1.02 077 000 513 452 454 454
Pe%résrfg ofilegal stroctyendor:  ggera 1496 18810 000 1030649 108 108 108
civil Density of illegal parking reports 18614  1,18566 347625 000 19003411 106 1.06 1.06

complaint ~ Density of illegal dumping

reports 18,614 87.00 59785 000 3886400 1.08 1.08 1.08

Density ot nokse compiaint 18614 3201 34276 000 3302603 102 102 101

reports
Density of safety escorthome 18,614 712 3286 000 247668 106 1.06 1.06
Density of police stations 18614 124 2038 000 180360 102 1.02 101
Crime . Density of security lights 18614 168153 126173 000 1453744 1256 126 124
ggi\;ﬁjr;t;on Density of emergency call boxes 18,614 54 54 10223 000 546889 147 147 147
Density of women's safety paths 18,614 0.88 832 000 36326 1056 1.05 1.05
Density of CCTV 18,614 164.61 23405 000 293217 164 1.64 1.63
Density of restaurants 18,614 183.69 40066 0.00 988038 217 217 216
Density of entertainment 18614 5239 16696  0.00 438661 189 1.90 1.88
Points of Density of educational 18,614 7753 22798 000 683903 118 118 -
interest Density of hospitals 18,614 3215 11860 000 439585 146 146 141
) Density of bank 18614 1800 4894 000 1815656 133 133 132
Density of parking 18,614 15.21 4311 0.00 95782 126 126 1256
Diversity of POI 18,614 034 041 0.00 1.00 1.7 172 1.67
SVI (Sky) 18,614 10.05 7.61 0.00 54563 344 346 344
aridseapE NLI (Natural lands. index) 18614 24 85 1868 0.00 8904 406 406 406
UVI (Vitality) 18,614 14.70 9.01 0.00 3495 5656 567 564
UEI (Enclosure) 18614 4975 2813 0.00 9574 378 378 377

Joumnal of Korea Planning Association Vol.60, No.1 (2025) 15
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AT W AA /4 vl&2 =9 vl E 24 2250 9]
o FA A7 F Y, ¥4, = o= A9 AL B
2 A2 eyt u3 B He F ER YEYI FRE L
3RS ) FuE2] F, Aol 7HE B2 HoE YEg
o FAT U 7P Bl A He A+-E AvEd £
A7} 714 3 287] AL 23403, UL €28
vebdt WA F WEE, CCTV, ¥ 59 A2 3
AT W B THAE 7 B2 A2E e POI oA
=031 Atole] gro 2 vElH oof) 7I7kesE Tl Aldol B
A 19| 77k TRt Aldo] b ZE vERiTh &A1 7
o] 4717 HE T A& 79 UELY HIRo| 2 A& g
ok oo g dFFA EAIE Ads] Sfsl 248 EA
“*(Variance Inflation Factor: VIF)E ARE3I4TH & 249
Ale tE5TAL(VIF)o) 25 10 v|iteg EEEo] £4)7t gle
Ao Uepgeh,

2. 3USAHZE 24

Moran's [ A& 8830 3714 Z7)433 o 2ot F7H5A|
2y A& A3 AICHS vlusgion, £4 = (E 4,
(3t 5)9} 2}, Moran’s Igk2 -1914] 1 Alo|9] gh& 7HA|H -1
EE 19 7RSS 3 AR THRE AR E 4
o}, & A A4, o4 diA EE, k=9 i HE o
Moran’s 12] Z}e] 0.540, 0.420, 0.4172 0.4=c}h &4 Uebgto.
B F7H A7)go] BAH R Fo3HA UYERITHER 4). 5
W] A g B OLS, SLM, SEM 242 235t A3} A4
Wzlel o4 oA M= SLMo| 47t -21,018.4, -17,053.22
AICEIo] 7Hd @om =9l 4 2= SEMO| -19,759.42

B4 7N AE
Table 4. Spatial autocorrelation test

Moran's |
Crime in total 0.540%*
Crime against female 0.420*
Crime against older adults 0.4177*
#00<0.07

H 5. 2757 28 Mgl 24
Table 5. Goodness of fit analysis of spatial statistics models

AlC
Model
oLsS SLM SEM
Crime in total -128909 -21,0184 -204111
Crime against female -11,6279 -17,0632 -170167
Crime against older adults  -134146 -19,7495 -19,7594

16 ===, M0 M1 (2025)

AICZko| 7P W& Ao 2 Uebgdrh((® 55 Fan). uiehbs A4
e} ol diAt M3 = SLMo| =2l o4k ME= SEMo] 713
AEo] #2 B2 Ve

TUEARE B4 it (F 6)3 Erh WA A FAdolA
Q1 QIt Bl &2 AAEE, of g did et (e BAIE 7
Ae A2 YEPET, ols I8 AT Hl&o| MEA F7Hde]
et el gl ¥ W st S7RICE At ARG
(&2 9], 2008), EZH, 12 7 6122 AAHEF, o g ©
2|9} FH(+)9) TAE 7HA1H, =2 o HH e} 2(-)e] BAIE 7t
Ae o2 Ueigt, wEbA 17 Q1 Bl&2] 712} e
22 19 7 HlE F710l wEt 19] 7 471 B A Yas
HAEF e} o i &7t S718ks A2 siAE < Sl

WE WY W F ASHES AN, o4 did HE, =9
i 2k ()] BAE 7HAIH HAR R DA F e} o
(9 #AE 7= Aoz et o= aFsdo] 93d
BaLPE A 153°] B AYoR AdLTE A=
HE7F gagiths A & ol&d WH|R Ate] B2 A9
Y55 S5 teret A5 HHA [T el =2
Hohs 202 3f4E - k.

o2 SoEe AAME, oA gl 84, =9l o M
o FH2 AE 7= AL Yt FUE B2 A9
5 WARS| 7} Yol AlEe] 5ol $718he A9
O OhA WRh WEaT 899 T2 AHE HHT 5 o,
F8 E2ef AzoA W] et At ARG
(Johnson and Bowers, 2010),

MR FEPF ol e i) e WEAla 89 F BHAdE
2 AAEE, A4 B B, = A BEY FHH #AE
7HE A2 Yetytt HEod, EYAd]e =Y oA ¥
o F(H)e] JAE 7= AL eyt Y 287171 B
AL AT fREE7E HA] gfe 2|77t Al&S3A
AT EH57] &0l 3718 Hot. ol EAERE A3
T B ofyt A9 ofulA7} Fade RE HolET, ol
Azjof AhEe] S8/ HuA FFHF} ol2ofA AUt
HEASNA WA 71218 AFshe FaR AT = 3] A
o \4e) Pelt Wast AO Weltt,

YA F A1 A ESY S()9] #AE e
Wt ol ¥Hdl =EEUS U W2 Aoz E Hon
2 5 UE "GolF 3PS FATH] MATAC] Fadle AE
Blstsirt. 2 ST Bl WA e (9] A
£ 79, AHMAAZAE A EF, o td WEet K+
o] WAE 7= A= YEgT, dEAet CCTV 94 oY
29} ()2 A 7HAT, FAACE RFolRt ANE Ko
Al ekt ol WAL F2 WE7E PASkE Ao 44
EHE2 HAEAAn gt WAVt ol ACR ANT 5 Atk
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6. 3VS/A2E 24 2w
Table 6. Spatial statistics model results

Category Variables LT ot . (Cfr‘iET“:‘;gainSt L“(E:f;‘i;::!d::l’-I'-:l“f::)“St
Coef. z Coef. z Coef. z
Female population ratio 0.0003 059  463E-056 024 = =
Older adults population ratio 0.0004 ** 276 0.0005** 378 0.0008 *** 6.68
eoeriin Ec?ﬂ:gf{ cﬁggi”g‘e'person 213E06™ 093  654E07™ 220 22607 1.23
Density of young population -12B06™* 499  -13E-06™  -378 = =
Density of middle-aged population S = -5 2E-07 -1.35 -2E-06™* 630
Density of older adults population -5 1E-08 -0.20 -1B6E-06™* 355 -3.6E-07 -0.90
Density of subway stations 0.0017™*  10.09 0.0011** 579 0.0005** 336
Density of bus stops 0.0001 ®* 693  198E-05 101 1.73E-05 095
Transportation  Integration ratio 3.88E-10™* 407 33E-10™* 3.09 0.0004 *** 3.68
Betweenness -0.0041 -1.00 0.0064 154 2.29E-05 0.88
Diversion ratio 1.35E-056 0.96 -7 4E-06 047 -0.0041 -0.38
%%ngg obiliedal stiestyandor 155E-05™* 206  103E-05* 176  193E-05™ 325
Civil complaint Density of illegal parking reports 4 27E-07 152 -1.6E-07 052 -3 8E-07 -122
Density of illegal dumping reports 3.02E-07 018 -5 7E-07 -0.31 6.31E-06™* 318
Density of noise complaint reports 3.28E-07 012 -2 4E-06 076  969E-07 034
Density of safety escort home -6.3E-06™ 210 -4 4E-05 -132 12906 043
Density of police stations 4 ATE-06 010 -1.7E-05 032  BA4TE06 018
g;ier\?:ntion Density of security lights 3.86E-06™* 451 151E-06 157  425E-07 035
facilities Density of emergency call boxes 27E-06™ 239  156E-06 012  7.08E-08 0.01
Density of women's safety paths 0.0003 ™* 291 0.0003* 24 3.54E-05 030
Density of CCTV 6.96E-06 134 -3.1E-06 -0.63 6.34E-06 1.09
Density of restaurants 2 7T9E-05™* 797  898E-06™ 228  T7GBTE-06™ 2.07
Density of entertainment 868E-05™* 1094  937E-05™ 1062  355E-05™ 403
Density of educational 1 69E-05™* 372 1.1E-06™ 216 - -
iFrJ;ct)(ie?tess?EPon Density of hospitals 6.32E-05™* 654 503E-06™ 463  39E-05™ 388
Density of bank 0.0002™* 6.80 3.14E-05 1256 6.6E-06 0.30
Density of parking 217E0b 088 6.17E-06™ 222 594E-05* 227
Diversity of points of Interest (POI) 0.0182** 553 0.0116™* 340 0.0086** 2.45
SVI (Sky) 9.88E-06 042 0.0008* 1.79 0.0007** 208
Landscape NLI (Natural lands. index) -0.0018** -9.68 -0.0006** -6.31 -9E-05 074
UVI (Vitality) 0.0022** 8.64 0.0001 0.76 0.0003 -092
UEI (Enclosure) 0.0003** 432 0.0004** 497 0.0002** 269
Spatial lag (Rho) 0.722™* 12175 0657™* 9308 - -
Spatial error (Lambda) = = = = 0.690™* 9945
Constant -0.028™* -3.24 -0.008 -087 0.009 0.21
No.obs. 18614 18614 18614
AlC -21,0164 -17,063.2 -19,769.4
Log likelihood 10,6412 8,660.6 99300

#0071, #4p<0.05, *p<0.10

Joumnal of Korea Planning Association Vol.60, No.1 (2025) 17



494047|

ujetbx] W2 55 At HE IR 9L gjefsto] HAz
WA S B2 7T B RS AL,

T e A, TSAA, MY, S84, FAgo]
HFet HHY AL 7 Aoz Yeith 83, 434,
FEAA, B POITHY g2 AAER, 94 did A, =9l
o Rz} oK(+)e] WAIE Bt porttido] w28 o
g Aol E3E S Jehdich, o), A W IHAIES T
7t E& A GUFE AAFRI FAIR A3 {27 Fa® 4= s
Aol WolA] F7F FAdo] ofeig] WA EANo| SR A
9} 25K Lee and Contreras, 2021),

AT a0 A SVIE o i 3, =91 i Eet &
(He] BAE 7=, o] w2 A9Y-E B3 3t
o] o9l WA S7I8Hs AR & 4= k. UV AAW
Z|9} H(+)2] BAE 7= A= Y=Y of= 94 A9
o disf 243 disd U, POl E=xe] A7l g%
o}, UERe ZAEE, o4 diid 83, =91 i HEet FHH9
HAE 7H= ALz Yehylith =AE 848 EejiolA &
H 7HAA &7 ol Al AR HENA F sAU =
T 4= Y= Fto] BobA A g o) Bof wet 2 EAdo|
F75k= o2 & 4= Qi o9} tiu|= o] NLI= HA e} 2
()] AE 7HE, 527 B2 AGYS4E 529 94
B3l AFALEA WolF] FFE sk WF S 71387} Ay
4 Qlck= Aol YAIGHHLin et al., 2021; Venter et al., 2022)

E7. AR Ot IS T AR 94 710 ZEETH 2 2t

3, Al3IS okxt 1B 0] xEET} BA

HAEE, o4 i 2, =9 oV A AT K+
&} BAE 7HAAL Tk, ol HEEAY0] 2 A Fofl A
A= yepd AR ol 4= qlok, wEbA HE S WA
o] W2 da 5IE AT E7] S18] 15 S5 A Alol€]
AL B A Aol AEAgRe S 2dan 2
Aol Basitt, QI 543 A AEaegde] oEEAl
A BAIE sidst7] S13) wWiee] BdEH3HMean Centering)
& ARSI LT, VIFZE10 1Rl A5 2kg 3-8 885810 4
< A3t AFEA 2Rl 19 7 U, o HlE, =9
dled WA 4EAE ¥, & 2EEN Ao & D
o

E 6)F (B 7)Z vuste] ) 2 738 2 g A
ST AL $40] AT 1 FofviRt 9 viAE 2
AI7F UERET, ol 2EER| 2ARL Ao B 32 §lo]
WHAE S WA 75 71T HE Y S L] o
2 5 Ues AR

EHFS, v, AN 5 A Bl B A
ARG A} AofEA] e A AAME ] A AL &
(9 BAE 7R, 12 7 W 4528 beg Zshe
B Al W BF FAHCE oA e ASE YT,
T2 YA AfololAl CCTVEF BH5-2 AAYE] 2o

Table 7. Moderating effect analysis results between socially disadvantaged groups and urban environmental factors

Ln (Crime in total) Ln (Crime against Ln (Crime against
(Single-person female) older adults)
: household density (Female population ratio (Older adults population
Cat Variabl 5 3 s 2 T :
it RS interaction model) interaction model) ratio interaction model)
Coef. z Coef. z Coef. z
Female population ratio 7.37E-056 043 0.0002 1.00 = =
Older adults pop. ratio 0.0004** 277 0.0005™* 371 0.0008*** 551
Density of single-person T S ) . 5
households 2.08E-06 794 6.32E-07 22 2 3307 132
Population Density of young population 12E06™* 491  -13E06™  -376 — .
Density pEmdnksaged - - 52E07 137 -200E06™ 627
population
Density.of okieeadults 38E-08 015  -14E06™ 350  -339E07 085
population
Density of subway stations 0.0017** 1010 0.0011** 580 0.00105** 338
Density of bus stops 0.00017 ** 692 21E-05 1.08 1.67E-05 092
Transportation  Integration ratio 3.89E-10"* 408 326E-10™* 3.06 0.000** 3.66
Betweenness -0.0041 -098 0.0067 157 2.28E-0b 087
Diversion ratio 1.22E-05 087 -7 8E-06 -0.49 -0.00142 -0.36

18 "=EAE, 0 M1 (2025)
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Ln (Crime in total) Ln (Crime against Ln (Crime against
(Single-person female) older adults)
: household density (Female population ratio (Older adults population
Cat Variables - : : d = !
egory interaction model) interaction model) ratio interaction model)
Coef. z Coef. z Coef. z
Density.of llegalstrestvendor 156E-05™* 299  1.03E-05* 175 194E05™ 326
reports
Density of illegal parking reports 4.22E-07 150 -1.6E-07 -050 -392E-07 -125
Civil complaint ; ; i
P Density of Nicgdl dumoing 2 45E-07 016  -62E07 034  633E-06™* 319
reports
SeHiEI SRR Gl 3.28E-07 012  -24E-06 077  1.00E-06 035
reports
Density of safety escort home -6.2E-05* -1.86 -19E-05 -035  -120E-05 -026
Density of police stations -3.1E-06 -0.06 1.26E-06 022 -6.28E-06 012
Crime . Density of security lights 3T7TE-06™* 333 2 03E-06 029 2 48E-06 0.68
revention
]aniﬁtjes Density of emergency call boxes ~ 3.67E-05* 176 -2.6E-05 -0.36 7.14E-05 1.59
Density of women's safety paths 0.0003* 183 -0.0003 -0.63 0.0007 125
Density of CCTV 1.19E-05 1.59 8 55E-05* 1.87 -6.33E-06 -0.29
Density of restaurants 2 79E-05™* 796 913E-06™ 232 7 66E-06™* 2.06
Density of entertainment 866E-05™* 1088 939E-05™* 1064 & =
Density of educational 1.68E-05™* 370 113E-06™ 222 3.64E-05%* 402
Points of Density of hospitals 6.32E-05™* 6.54 5 07E-05™* 465 392E-05%* 3.90
int 1 :
R Density of bank 00002™ 679 312605 124  674E06 030
Density of parking 2 25E-05 0.91 6.06E-05** 218 596E-05* 2728
g‘éﬁ;ﬁﬂy plpoinizolinterest 00181 548 00119** 345 00085™ 244
SVI (Sky) 8.05E-05 034 0.0008* 1.81 0.0007 ** 210
NLI (Natural lands. index) -0.0012** -942 -0.0017* -6.28 -9 05E-05 074
Landscape —
UVI (Vitality) 0.0022** 858 0.0001 0.76 0.0003 -093
UEI (Enclosure) 0.0003*** 399 0.0004 ™* 493 0.0002** 269
E)geﬁstf COPVEDN-ORSSOUNY"  goppges oy 1GEGH 089  -138E-08 074
e URRRIERESeO home 11E10 005 7IE07 054  1.02E-06 073
Den. of police stations x mod. 1.87E-08 138 -49E-06* -1.72 1.82E-06 059
Interaction e
yafabls Den_ of security lights x mod. -62E-12 -007 -1E-08 -008  -500E-08 -0.60
En?d CHemeapncy eallbO®ss o 104 682607 052  -158E-06 157
%e(?d ofwomenissalelypamisx:  .ooapag 007  244E05 072  -144E-05 124
Den.of CCTV x mod. -1.5E-10 022 -17E-06% -1.94 3.36E-07 0.67
Spatial lag (Rho) 0721** 12157 0657™* 9312 - -
Spatial error (Lambda) = - = = 0.690™* 9954
Constant -0.026™* -3.09 -0.020 -1.49 0.008 055
No.obs. 18614 18614 18614
AlC -21,0164 -17,063.2 -19,787.8
Log likelihood 10,6412 8,660.6 99300

**p<0.01, *p<0.05, *p<0.10; mod. is a moderating variable (single-person household density, female population ratio, older adults population ratio)

Journal of Korea Planning Association Vol.60, No.1 (2025) 10
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A BEAG ZI7ESA R 0 E oS et CCTVE
A5 BTAE T WA E L} ()] BAE vehli=d], o]
= A9 Yl CCTVE} ulio] 212} viz) =] 2] il WEEAY 9
A A yjef] Zo] HARUE o} HH g4 "I AUSS A4
Lis=

AFEAoIA o4 Q- vledte] 2dav= WAd 5 4
ZA, CCTVHo| FA1Z o2 fofu|sHA| Yebgt, o= 3EA
L CCTV 3 22 0 3™ Aldo] o4 A+ 8|80 &2 &%
ofjA WFAE A} Qle-& AARRI, PRI oI o4 o
3 HFE AR R8s o2 A o2 FAE, o=
o/de] vlgo] B2 Fulo] FEAY WETt w&S HATA
o] Fashe= R MY 4= Utk ER, CCTV BES| B¢
g i MR FHHQ AL 7R, 28 53 WSS
Ao HH o] Bl&o] &2 FHlo] CCTV BE7} %855 o
3 o HE R 0] ks AL = YERyT

V.E2E

£ AFE 2021957 E 202297H2] AZEHEA] WellA dAggt
HAEF, o4 i ¥, =9 g W RIS G
|3t FUHEALY F A¥Yo] 2 FHREHSLM), F
I AEF(SEM)YE: B3l WA =X a2l 7He] B4
£ Ik}, E3E, AEA ofAtel WAlAl e e ARE- gt
WA AlolQ] 3RS 3 B 2 EdbE gelEiglen,
Aol Fa A8 o3t At

A, LISA 24 33 =A] Yol T4k RS, 94
o B3, =9l A HEe 3502 e, S, 29}
Z2 Aol X T8& F/98k A= et ol 2| g2
MEA W AF o2 277t Ron izt A Alges &
E33P] goldt gz & 4= itk E3L ©] AH9E2 191 7}
F9] HFo] 7MY w2 Zo & Yt 191 712 3¢ dig
TE Y T Aoz YU Ert 32 g} YEES ATs)
£ 24 Y4 ol i A8k Al W HA A FAgo] Wydt
QL2 §5 AF7F B2 Aoleh=s & 7L it} &
LARE B4 2, 19 7 A, o/d i HEA
I FAE 7HAH, ol AyATe Anel PAIJTHERF,
2018). A3} 2] W= AAEH, o4 dig HH, =2
LRI PAE 7HA = 02 Yehton] o) oha] BAgH
LISA £4 e}l AL Bt ueha 19 7, 943
Zo| A3A FA7F WARE A #gk ohet 2 XY 2FFH
YRR 283t AAFHQ ALY Ao A
AALgHCE,

A, 1% F 8= 2 G AAYH, o8 g ¥
F, =91t WHFo| F7BkeY ol BT 225

20 "=EAE, A0 H1S (2025)

g x| Hof| Loz 27} BWolA Ao #-lo| F7sh= Al
E54 o7t 33 7R e 2 sk W 4% e AR
o} ghd 8hgo] F7IRtH AL & 4= 3t} of= A dollAl
T LR QA% f-5 AT F77F HEIAR O 9L v]A
£ B2 fARIHOIARA] - AA Y, 2012), E3L 24380
A, W] dert w2 A9 pol /ol w2 Aol
AAEE, o A 3, =9 i R AS WA s A
22 Yt POI tef4o] 85 A 99 E8o| Eotol=
S Aol YAsh= A & 4= Aok, mEbA SAAH, §8A
A, B 22 AAQ] Wiert A Yol HE TS et &
7 AA|¢] A -go] Fasit,

AR, NP5 F EUEAdE2 AR E, o did W3, =
Q1 did M F et 27| = =2 oA e dAe i) ¢l
= AR et Fdgilae FHE0] 27l BAR
o] FALR BA Y #E7t QHElE A QeR & 4= 3t ol
g A2 SAHFT 0|2 7|9 off YWERATF HAE YA
A 7Fs/80] #7] wiEel, 19t 2 AYE gideR
7t287 ulE 53 7HE S A1 B avt ot

EAR® F sheol 0] #2575 94 did HE, = o
& HEEA f1¥0] SRl ol= MM eE g WolA
37 FAo] ofeiy] WMol Tk Aer & 4 Q. o
o} g Eof, flafo] F7Istd AAYA, o4 i W3, =9
i HE o] S78HAIR, 712 BA7 B2 FHE A E
A a2t BAE 7HA= AR Yeyith =4 38 F B4
7 847 SejiolA EHH 7 S} oj2l e FAlo ¥
A7 LAY T sAY 292 4 s F1to] HobA HelA
e o] o] ujzt HEYAYo] T/ 4= At ol FYE vl &
o] A8 7HAAL Sl Fol A AEEe] vlE Aol 7L i F o
FFE v|A = glon, vifi2 FUT HlRo] /S 7HR]aL

= S1tlA 1879 ulE Ajol2 Q8| ME7T F71E 4= 9l
o}, SHATE, =27 B2 A GUSS 529 944E Bl A
27 o3 F7FE P45t WH Y 7|37 Ay 4= vk
Aztel Aol $IcHLin et al,, 2021),

opRjEte g WHHAIY F HQHE, HlAhE, oAJRPAAZRE,
CCTVE 22 2452 HEUAT 24 #do] gle A2 Y
ERtTt, ol WA 98l AAsk= CCTV, ulibhdn 22
WA AA7F AR Yol obd Aol WA EEE]]
S0 E Uy a7t SolErhs A} fARse el S A
Z, 2014; 293 2], 2019). §HH, o} vl&o] w2 A Gl A%
A2t CCTVY Bl&o] 5255 94 tid HE9Io] Faste
Aoz Yesith, o= WHAIAL 2 AVE AT Ad+
oA o] HEFH o] ¥ AYd) CCTV7H B&5 2%
off thgt A7} F71etchs A Aol GARBIHO A Z, 2023),
ujzbA] HAAS diA oA HEATAAE o] gigt 7]
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HEIE 37 A9 A Sl uet 2AHUSE AR
EF, CCTVE v)e] J22kg aas 12isigle o, 44
HE o] Fadte A2 e, o2t 282 45AE
St 549 2HEIE AofsHA] e 77 WA M
i DAL Aol PAlE WU 4 S AARE
ot wEbA HE o fisiAle Ald el A Rl 4
& 7 A0 obd WF 98 HAgL fde] 9ol A=
WAL vjAIef A BIE 7HAE ALY 23 31
T 2t Sl

& A9 AL o 2t BB AEANA AF3h=
HETYFATH Ame TUE AE7 obd B2 7|
O FE U= AFE7] ol gt WA HAA1et Al
He& @ 4 Qe @A Ao B3 APIRRR S §494 BHA 9l A}
2E ohE o AR 0] Q1o Akl uhE A vl g 1%}
£ °l ofEeo] o] 5 A WA FE FA M7 e] Het
TS AUT Tk

T & A= ARIE ARl 190 7, oA, & o
FoE WA B Qe EARE 8902 TSl E
g, o f1Rh ALY} SR 2 aIE 24
Fow WAl Aole] 2EEIE WEGA SIS et
£ Aol 2 2271 ek, o1& F3f ME7H ISk A9 =
AlgE 8t ARRYE Q219) Sk WAL wiAIste S
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1. HOFSE 0T QA ALt Ao dde Hedrt Q= XIo] erEs ¢
510§ Che SOICHEZZ0{CHARY, 2024),
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