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Abstract

Urban consumption activities take place within spatial environments where various age groups interact, and age
diversity can serve as a key indicator for assessing the inclusivity and sustainability of commercial spaces. This study
aimed to measure the age diverstiy of consumer populations in Seoul using card transaction data and to analyze
the urban spatial factors influencing age diversity. Based on 2023 card transaction data, we calculated age diverstiy
using the Shannon entropy index at a 250-m grid level. We applied a spatial regression model to examine how spatial
characteristics—including business type diversity, land-use mix, and transportation accessibility—affect age diverstiy. The
results showed that areas with a higher diversity of everyday service and retail businesses tended to exhibit significantly
higher age diverstiy, suggesting that such diversity fosters more age-inclusive consumption environments. In contrast,
specialized areas with a concentration of culture and leisure industries showed a negative relationship with age diverstiy,
indicating limited engagement across age groups. Residential characteristics also played a role: areas with mixed housing
types that accommodate multiple generations had higher age diverstiy, whereas dense areas with mixed land uses
(including residential, commercial, and office functions) were more likely to show concentrated consumption among
specific age groups. This paper proposes a methodological framework for measuring age diversity in commercial spaces
and offers policy implications for fostering age-inclusive urban consumption environments.

ZFHlof o S8, AHIXH AT, Y UF 28, A TTA| 7I= AH| HOJE]
Keywords  Age Diversity, Consumer Behavior, Commercial Use Mix, Age-Friendly City, Card Consumption Data

. M2 of Tt SR AEAEL A9 A&7 e 7S
gl B=2olt}. Jane Jacobst EA] Elo] tjefRt H2& 71
1. 8972 id & =X ARREol 37E TSR ARE W B AepEral x5

THJacobs, 1961). WEHA, of2] Agd7t @7 2o 2282
EARE TRt ASe FAEE0] oRBAlE T30, Al 4 s BEE 248 A A F AR E 76 A

* 0| =EE UfE=E- EAZEEE] 2026 EALSISIETE|0fM LHE =28 - 225610 ZAelE.
**  Master's Student, Department of Urban Planning & Engineering, Hanyang University (First Author: kny001011@gmail.com)
***  Professor, Department of Urban Planning & Engineering, Hanyang University (Corresponding Author: sugieles@hanyang.ac.kr)

142 TR, Me12 M1Z (2026)


https://orcid.org/0009-0006-4410-3919
https://orcid.org/0000-0002-0940-4488
https://scholar.google.com/citations?hl=ko&user=7va0w5sAAAAJ
https://www.researchgate.net/profile/Sugie-Lee
https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2026.02.61.1.142&domain=https://kpaj.or.kr/&uri_scheme=http:&cm_version=v1.5

MEA B3 Q712 SN B2 S4u A3 =g 9g 22 24

A&E768E& FAske 8% a4t
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Seyedkazemi et al., 2024: Milias and Psyllidis, 2022 &%
9], 2021). E3L FEFA7IEY $HoR EA Y BFS HY
A 24 4 = grlolE 880 7sdAUA AufETIE
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A9 490l 359 515 7L T 5= A= FF0l
ojd uj, oj3t HEL2 Ak 7+ AU BA Frz olojd 4
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Figure 1. Case study area and the unit of analysis
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A W82 BAjof| A A el5}ct,

2) H 4%

WA A AT A AR EA] B D 07 A3 A
A4 g8 TR P vlA= BAEE 89 HET 4
I, 2 Aol B8 Mg (B 2% 2tk WA, TS5
A 9% s 54 FolA 4] B Fo9se AlRE
9] AgSo| duh thgstA F = UAE S W
2, Shannon AEET 2|45 F8f 4] ()2} 2o] A4kt
(Shannon, 1948). Shannon NEZ5] X|== AJe]HE] c}okA]
A #E viFoR sh, toket Ao £ 52 S45k=
E8EH I YrHAE7]- AEST, 2024; An et al,, 2023; ¥ £,

H1.AHYEER
Table 1. Consumption category classification

HETE FLE H|OjE| HE
Business types Card category
M ArESt AEZC S

Food & Beverage Restaurant, Fast food, etc.

04 OiE, Mo A=2EH &

Retail General retail, Convenience store, etc.
=cit ARZ/ES/H, =8 &

Culture & Leisure Sports/Culture/Leisure, Hotel, etc.

ME MdlA 08 M52, =886

Living services Beauty services, Laundries, Saunas, etc.
ol Md|A HE P 4= &

Medical services Hospitals, Clinics, Pharmacies, etc.

2021). 9P SREE 074 1 Alole] g 7HA|8], E/H=7H 0] 7}

WI'%‘.-i 4] Qo] Ed5 st =], 54 d™dle] 4w

7} FE olF= A Quiit, wh, ERHETH 1] 7RSS
£ ‘3'1‘%“4!7} TS| ERFE| u[Eh= A F& it

n

L =; ;% In(p;) )
In(zn)
E: 9% S3e

n: APFd 1F M
pit iR 7HE ARG s HlE

SHHTE A AR ARETE HiFeE 97 SR
FE2 vlAe T §42 0H9517] H3l EXolE B4, dF
4, A2 UEHd 4 s s 5315 HA, a8 &
ol 3F 4hAG W drid bt dFol EAsheA, B
AW G4F HE0] B9 AR EFolx F3E v|HcHFan
et al,, 2023; Yoshimura et al,, 2022; £5% 2|, 2014), ©]o]
3] - 18202402 3 A9 thefdo] a|FA Ao u]A]
= B 2] Hal 44 dF E8=(Commercial Use
Mix index, CUM)E 75310] 55 4 olF 9% 1 £8=8
Lok MR 89t Yoshimura et al. (2022)2} Porta et
al.(2012) E3} Jacobs(1961)9] =A] theFd o] &2 7|REC.2 (3}
PE(eTHE L) 22 PFAEIAY BT 2ol 95 &
7ol 494 dddE A £ a7 24 7oA
B85 AFEFol 765t AY] AF okl s 24 &
S35}, EA Y AR 35S Eoleola, &Rk A
Z]Ql 4:H|7} o] RojR| = YFo| EA| &Y F9f 7|3k 71
51aL, ShA (E DolA AEFT YEE s 94, £3-9
A, 20l AF Ay, o AulA YFofA e Zh Al el

THE(cum)E EE30T EFE 34 A 2 dFHEE AR
el 25 71 dolste] vlao] go|stes 02 1 Alo]9] g
T3}, A1 )2 ZeHE A3 - UE<, 2024). o= A&Al
87 871 dlolHE Hige s U IEE 4 gFE A
Asto] ARESIETE, ERL, A AF3E uke} Lol AnlRprt 21
Aoz Lnlghe YFol 23E %7, $U 8ol A=z
A eJstgiet,

3

; i % In(e;) )

In(z)

cum ——

cum: A% 9% EY=
£ A% A% W dF 5
a;: jAE) A g

M
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Table 2. Definition of variable and data source

B 3 &x
Variables Description Source
7IC Ab| 214 7 Ab| 17| Sf(10K ) "
Eia BRI soe )
] : : Seongdong-gu
Dependent variables Age diverstiy Entropy of consumer age groups based on Office (2023)*
card transaction count
ey A 250m 2{%} U EHE 8l ofoixf 2l
Density of detached Detached housing total floor area density
house within 250 m grid
TEFE al
S 250m 25| B AptH e
FHE Density Of. Total floor area density within 250 m grid
Residential  Multi-family house
environment - ope 2l 250m ZX} LY OfIHE Ip1X! Ui
Density of apartment Total floor area density within 250 m grid
- FANM(EE, 35, OfE) B8
= A T 2l 00, —
EX0|R EN Eg;%l;iﬁfe i Entropy of residential (detached, multi- —
Fandise family, apartment) use S0[3E (2023)
» V-Word (2023)
characteristics AA|M 2l
gl - 250m ZA} L HHA etia] A
Density of commercial 'l e e i
R Total floor area density within 2560 m gri
HRAE L 250m Z{A} L PFA etix] A
Density of office Total floor area density within 2560 m grid
Aol
E)Ert:ilta oEffther 250m ZAXELY 7 [EFAS ADIH B
facilitigs Total floor area density within 250 m grid
EXo|B 8= EX[OIBFEA, &8, Y7, 7|eh) Ef=
Land use mix Entropy of land use
=24 2 S SR 2 HE L el 2Bt
Independent Food & Beverage use Entropy of business categories within
variables mix the food & beverage sector
== s e =22 g U el Sl
Culture & Leisure use Entropy of business categories within
mix the culture & leisure sector
== SO E(2023)
. =5 A} 4% U el S8 forls
& SR 204 HE ERIE = L o Ministry of the
Commercial use mix Retail use mix Entropy_of business categories within Interior and Safety
the retail sector (2023)
. A Md|A HE U Hell Sl
A OE =
ﬁﬁﬁ :(Ie?vi%ez u%s?ﬁix Entropy of business categories within
d the living services sector
oz MHA FBEElE Yz MdlA HE U el SR
Medical services use Entropy of business categories within
mix the medical services sector
250m AX} SHOIMSE 71 7Hk2
EOE X (= [
Sers e HARBETIRISl 2]
Public transport : h b f
accessibility Distance to the nearest bus stop from
2 250 m grid centroid N2 delglo]g2E
Accessibilty 250m 2R SANEE 71 ke o
SHEZY SHIKI 72
. ] Data Plaza
Park accessibility Distance to the nearest park from 250 m (2023)
grid centroid
OFR ceTvVYE 250m Z{X} L A2 QFAlOJ(CCTV) 2UE
Safety CCTV density Seoul ansimi CCTV density within 260 m grid
x SIEXE3Y & 7= 23 B) H&578(2023)
SHHS | card h | f card i d
Cortrol vaiiables Tota car The total amount of card transactions Seongdong-gu
expenditure (10,000 KRW) Office (2023)

* e dlojHE M7 HldolE 2428 HafAS S HSHS
The data were provided through the Big Data Analysis and Utilization Fellowship of the Seongdong-gu Office.
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AF 7 =3F 53 842 Klicnik et al. (2024)0]] THEH,
Q12 theket Al 7HE S, otolg) AT &S 713171 Sl A
olx AFE o o 178l EY = 4k Pk AR U
ERSith Al D ESY, 3554, olE 5 oost 4 3
g7t EFE] 9o, o]agt A KF L 7 A, 25 FE
Sl ket AF f3el zlolE Bl - A8, 2015). ohe¥
g A7 37 AFE £ e B2 % Tl F8EHU 3
FZ & 3o, oo B g FAREE GEFY, §
54, olmES] AW UEE F531aL, o) vfEes FA
A F8o EAAFE ARSI E3E A, 45 71E Al
A GA] EAY ool 93 vHE= F8 242 283, o]
of whet QA T3 FAA Yot T Y, G5 7 8=
H EZol§ 54 533t EAo]8 THE(Land Use Mix,
LUM)E 4F&3t9ict,

24 SdoMe WA HARFAS A E 11839
o, A& diFugAAZ & T dlen, dFuse A
A2 =9, obF, AHS v|EGAL F TR AFY ol 54
£ =ole bl 7|9}, B A7 939 T 23S B3
on, 53] diFuge] gt AEETt w2 AEAY §4&
g3t Z Azt FAOA A2 B2 LA E
R SR300rt, B3 FYS ookt Al HEEe] 34
2o A 1A A3AEE AT + e FAhEA, EA
2o A7 AL 3o}, wEA FU FIH A HFE X
A3toict, oleh A, kAT 7FEHL Q1 Mz} £AlQ] Y
242 AFEHI glon, APAFNME 1 FoA0] R
Uk, & AFtolA= 250m A& W AAE A& ¢Hlel cCTV
o] £ QM £EQ] A B2 EA o F839irt. o= A4
I QHAY faE B dS IREA] ¢k, BA) kel H
o7 9L ¥ A7 Tl 71o9% 5= Qi

gte 2, BAGS O et 3 71 A& 39S BA Y
2 A7 EFRET w2 AQYUSEE 41| S50l st
A o] 4= gleug FlE X& JHE FATEN dF
SHE7t D3] 4] 7} 2 A QoA EA deht: Aol
oplat, 4H| 4 511202 H4E 4 JIeAE ERIstA
3ot

3. EM Y { 4H

£ A A 250m A7 TlolA] 2] Q170] A T3
©8 Shannon AERT] A48 Bgsjel AEHA, 97 &
Y 0] PIe4E Tl At 4u) B m2A] F
ofStiL G2 Sulda, 0ol V7RSS 5 AZefel 2}
WFEe] g FUYS Ushick A4, 458 9Y EYus
FhS ) FR(AS D F9) 7] JRVAS B, R

dgFol 8o Foshs FUNLTE FAA &l ¥4 ye
U Aol 22 ARSI ol Al 3t AzzEkgo] &l
& AQLYrE A9 AAA A&7FsAR 8 Ao 7o g
7= ik 78t 48 3513t

3, Shannon JEEY] X|ee A T +E& S48
te axpRo, EETF W2 -5 ofE AR th] £u)7 A]uj
Qx| A A o7 uolgt 4= gl 3HA7L Qi ofofl wf, 4]
gFo] £ d®3l FFE A9 A5 $13 K-means
EoAHY 7|HE HE55 24 deEE 4] A9 A9
il vl&E A4S 5, Elbow 7%} Silhouette H4E 53l
2|A 9| KgtE s, 74 Eej2H9 A7 74 S/ wet
T8E& 2ot =5E E9aHY 37 2XF EATe
EX, §4 9939 2u7F A5E Age Al S4% av &

& F7HH 02 wjola &= i},

oojA], A7 =0 IS vA= =T 29U& AF5H
o2 A% HAATE BIF2E Y B4, EXOS- &
A, A2 B 59 WeE Ao, 48 27t dg &
Yo S £ 5 e FE 123l F7IE A 22 F
A2 AR 219 2400 A, TE5Hee Sy
7l ARA S ssslen, e 1 dETAd EAE AE
517] Q&) EablAAS=(Variance Inflation Factor, VIF)E &
Astact, 2E SR VIFEO| 10 v]vke 2 yeh, b5
A EAe 3A o= AeE dddd, o, ATy
(Ordinary Least Squares, OLS) 232 222 AlFehe 24
3P, ¥ 7 PAIE AFA o= A4S H 8€r a9
U OLS 232 3713 A7 138dE 8ishr] gethe 847t
U}, AA 2 Moran's IZHS 53l S48, 98 E=dd ¥
A 2718 EAREE s, ol 374 A7)
A& Aol 5 e FUBHALFE 2-8slo] U A& 1 I
= HYE 242 3

v. =4 Za}

Tl

ool 3 =l

AEA1Y] 250m B} D92 AREE 4] Q] A EFe
B3EE (28 )9 A}, Shannon QE2FE v o R =53
A% T 07 1 AllQ) S 7HAH, 19l 7R TRt
A7t 3 WA ETE AH Y-S Uepdc, B E gho) o]
s 54 ARdY an7h A AR & 4 Qi
B4 A, NEA 3RARKS B4, 9% 9%, Fd)lA
A7 TRETtAdHeR A mE2E AL I & 9t o]
T A A 4v] B2 5 R del] HEEHE AFS
YEpict, 3 2|92 2 AAAET AR UiE A4
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Age Entropy
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Emoss-on
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5 [ District Boundaries

A8 2. MEAI 7IE AH| Q179 Y SR
Figure 2. Age diverstiy of the card-consuming population in
Seoul

2, o] AolAE A, 9 FAAKY A FAR gl
Qolzo] Hol FEelTte] EFAF7E RA AAE He o
ZReHAE7] - ALEZ, 2024).

olzgt A% Tee} 4 F 7+ BAE AES] 8,
FaH] A5 9 FAE Y9 HAE EolaL, $21E 1M}
7] 13l 2R Hgksto] A B4E s=3siqlch. 1 A,
FaH] e} Ay T3k 7 A fo EellA
0.6644, TR G| A= F-oJgk =FollA] 0.6838=
UER ol 9% SRt w2 99 o B2 AdF
o] ¥Hgslal, FAE 3 3 ¥/ Uehbs FEFUS ERI%
4 Qlck, oAy % ESES AAA g e A= BFE H
ofu|gh o] A7 EAsH AR YT ol A"
7re] A S0l mAISE Y] A S WL A A2
& o] thget A"z} ol -2 A el 2AIS] AAA gEe

H 3. K-means S2AEH AH| 21710 A 74 HiZ

Y 5 98-S AR, olis Heke o HEd AgaT
oA ANE EA e W o7 A B4 PHabekE U]
g},

22130 Jacobs(1961) THFEF BA9| 97} B4 BRY
w £A] gelo] FAEThL 3G 08, WHOQ)LS) B+ ¢
% B gqo] naRe] 17 el Al T ABAE £US
23 |9Ak819] M47ks Aol 7]ele 4 98-S AASkc), uh
2h, ol BRI} RS AL s An] B0 Pukp
g ohjet 71491 1|9 HA|S) SAslet Aa Wska A
2 24 ko2 B 4 Qlck 3, Alg) 7+ BeluA) ok
7) Avlshe] BRE 4 Qs £A] F1ko] A4 R AA P2
20| AR HET 4 ek HolA, EARH 2 4 Belo)
%0 Aapgos AN e,

2. 24H| 2112 FHAEY Y

Y e 4H] ABFY #F A=E Brisk= o 78
SR, et E2 A oA 5 d%S 47t JFE
£ 54 AHA g gofslr]= o, o|F Hsr] 98,
4] Q19] AR /g H]&Z HIFCE K-means ETLEHT
< P +3 K)E A%317] H3l Elbow WY 2
Silhouette ScoreE &-§51 K 2A71E 5= HAsI5t

HFA oz 7)o FeAHE EEgon, 7 02 E o
JY Ao H]F2 G 3)7F 2k, WA, 204 v]gk 704] o) =2
AA| 28] EE EZF ol Wol Z+ S AE| oA 9] H|FE 2% 1]
o2 veht SeAE Fg 3A G vjAR] 23 Ao
Helth A A, 43 Fel2E(@n=23,468)0= BE A%Fo] 3=
A &nlehs A Yoz, Bt AY St 7 A YEhd,
T g SH4EE 200 F4 ETLEHIN=407)E, 200 48]
H|Fo] 63.2%°1, 30the] 4] H|F EFF A veht 42 A
Foj7h 85| Av|shs A g oz Bl Al | E24EE= 30

Table 3. Age group composition ratios of the consuming population by K-means cluster

Cluster Balanced 20s-dominant 30s-dominant 40s-dominant 50s-dominant
Count 3468 407 1,404 798 191
Average age diverstiy 079 0.46 060 057 042
Under 20 0.4% 0.32% 0.0% 0.4% 0.2%
20-29 16.3% 63.2% 18.6% 6.7% 6.0%
30-39 252% 21.2% 52 6% 149% T.7%
40-49 231% 6.5% 16.4% 557% 10.6%
50-59 22.7% 6.0% 91% 17.1% 67.9%
60-69 10.3% 25% 39% 4.3% 59%
Over 70 2.0% 0.4% 0.6% 1.0% 1.7%
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o F4] ST AE (n=1,404)%= 300 48] B]F0] 52.55%0] 9, ¢l
2%t A=diel 200(18.52%)9}F 40tH(15.37%)= A =] et
vl ¥iA] SAEE 40 4 FH2E(h=798)2, 40t]<] 4:H]
8]5-0] 55.72%% ¥ UeleH, 3d5e] 7L st ¥
ko2 ot} viAgo R 50 F4 S#AEn=191), 7}
& AL 5 Holu, B30 R 50t 4H| H|F0] 67.91%2
Ut 3 Ao A= 50the] 4H|7E FE o] FaL Ytk =
=8 292EH F +F SLEE AYsta, £ A8l A
uiFQl FejiE s Bt ST A Yo ik, 58] 20
o 43} 50t F4 FEAEE 60% ol B4 dFF 4]
Hl5& ol A7 Ekwrt 7P BA| Vet

7} E92H9 FH EXe " )3 2ok AAHeE ¢
3 FeAEE AEA Ao ge] 23] 9o, 2009} 30t
4 EYAEHE F8 B4 PR AFEE qit ol
H|3] 40tf], 50t EeLElE AF A YR 4= AN E
FEe] ot ggdEE +39 230t 234 dE2A Yehy
o, oli= ARl uet 48l7F FFEE MGl thE & U
AR, SRAE S F7HE £EE Bl E A oE AR 4
EAL A& o BAsle] 9 4v dudo ue} T3
3 AYe =YY = o

53], 2009 2871 FFE FeiEE giE) QoA F2

FAEE AEE Bk ool wet AR oo e 48] BE9
FHA 27t 2. A" O A RIS 4 A
=X} 20t 48] STAE Y FH A0S AlSRE 2l
2, ), (= a7 Zo] ioiet Fo 29| 4v] JF AHS

Age Group Cluster ¥ e

W 20s-dommant e

[ 30s-dominant
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Bl Salanced

VL

38 3. AH| 21519 X HIZ0| ME S2AH B2
Figure 3. Cluster distribution by age group composition of the
consuming population

(a)

Middle—-aged & Older Transactions
0-4.,4%4
4,494 - 29 657

B 29,657 - 71,002

B 71.002-127.258

W 127,259 - 747,742
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Figure 4. Spatial distribution of consumption transactions by middle-aged consumers and comparison of in-

tergenerational consumption centers

(a) Spatial distribution of consumption transactions by consumers in their 40s and 50s; (b) and (c)
illustrate clusters dominated by consumers in their 20s formed around Kyung Hee University and
the Hongdae—Sinchon commercial area, respectively
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BAFEH, o5 A% 20t <] 4u]7F =351 AFH vbd, F
s avls AoiF A7t AA vehd, 54 d”diel
tigt 4] ojEAo] B2 A 27 IAE o B BR
A3 32 Aol 48] Wo] A o= Felee A2
o 7 2 3] A, & 9% 22 ol YERAL Jlokal
AT = Aok 37 A GE0] tert /12 Aozt stefEte,
AAZE ohoft dRdle] FARE AGYAL 71E AF FHe]
FTESIL ik, IOl Erahal 5 ARt o] Ault AjuiE
QAR o QRS F7 UYL oA e, a6 BF
o= AlokE 2T 4= Ak

4. 7188712
Table 4. Descriptive statistics

3. 7|=SAIRA Z}

40 AR FER 9 SRS] gist 7leBARS 4
= (& 99 2, 2 v W, 23k J9g 2Eua)
a3 tFEA B AIHVIDE 28t 58 o
Y EFEE Bt 0.709 T2, 4 0472E ) 0.9492 LE}
5ttt Shannon NEZHE 7|8E0.2 AbEd A8 E¢== 0
1 Afol8] k& 7HAIH, 02 57 o] 4nlgto] o]fojzl &
aF, 12 2E %7t 48 QA EFE o] 247} olFol3 S
< Yujgic}, A4t dah, A= EFE7} 0] Aol EASh, o

Variables Count Mean Min. Max. S.D. VIF
S =Rt -
Dependent variables Age diverstiy 5519 0.709 0.000 0.949 0168
R e
Density of detached house 5519 0170 0.000 1631 0193 3.198
OeEx [=]]
e .F:H == . . 5519 0.165 0.000 1616 0208 2938
Density of multi-family house
ojmE 2l
Density of apartment 5519 0.675 0.000 245814 3649 1.074
FHAE 2Rt
Ex0|2 4 PR sl e 5519 0.486 0.000 0992 0278 9.356
Land use AN 2
characteristics  pensity of commercial 5519 0282  0.000 7.179 0460 1790
facilities
HFAM LU
Density of office 5519 0.249 0.000 83.339 1767 1.048
7|EfAIE L
Density of other facilities 5519 0210 0.000 7878 0.605 1244
rep
=R g'gb S8 5519 0487 0000 0997 0250 7228
Independent Land use mix
variables QAl o= S8
Food & Beverage use mix 5519 0.293 0.000 1.000 0.401 2094
SN US 2R 5519 0250 0000 1000 0253 2510
Culture & Leisure use mix
dEEdE T ezaus
Comn’]erCIaI o - 5519 0543 0.000 0967 0279 7.004
use mix
& dHA = 55
dENHIAAS BEE 5519 0329 0000 0789 0187 5939
Living services use mix
oz MH|A YE 2RI
Kadibal Sondocs Gt 5519 0215 0.000 1.000 0.285 2.099
HEus 2y
oW Public transport accessibility 5519 119192 0739 538.073 76.112 2.659
Accessibili nl-T 3
Y SHE2d - 5519 202305 0.000 3179988 172694 2292
Park accessibility
oA CCTVEE
Safety CCTV density 5519 0.000 0.000 0019 0.000 1734
ExfleiL & 71E XE SUE #)
el Total card expenditure 5519 504,225 6 6,646,387 502450 2378

Control variables (10,000 KRW)
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F A F2 AR, T, A A Fol £}l 9. ol=
3G R oA HIHZH Q] BEol o]Fox|7] ghon| I3 &
0] 7t= dA| A7 aAsle] 002 =&H ZALE B}

EXo]g A4 WrEe FAREE el 95549, 35
e ofutES] AW Wk FAAAM T} A, dF 7
ERAA Q] AA Uro}l Ex|olg TAE(FA, 4, 95, 7]
EHE 319t AT 250m AAE 7|E0E 3o S5
Y 4559 d9A g ALY FAAL Ef=E old
Aol o5t &=, 35, ohtES} o] 7} F=A A w2t A
Fol= 7H Y, AHE1A E4o) Heksidt, ol 4 FAAA
354 4 s BEsiglon, FAAAHS STt A
Lol vjA= FFS Har; M Ggair), £3 EX|o]g
Y= BA B F2% 9IS v|A= 8408 EREI Q)
t}, Exol-§ ot EF Al et o 9% vlE = 3
o, teFet 829 232 88 = 7=l SHAY B
T2 A= 248 AAEIL Qi) oo & AtojAl= ot
Ak 7+ A ol |2 Y-S Astala} ik,

AF e 4 GFol U2 EFE(cum)ZE ERYH, oFA]
(G 1olA AAT ue} Zo] £3}, A Au|A, 4rf|, AE A
73 AEY] AR Us)7 HlolHE v e E A 4 Y
S S 44 S5, Tl WE AR A8 2F 7L
golst, 0} 1 Aol9] gro.g Aqtssleitt, SYHsE 7149
EE3AA4E ASstaA B4R A S (Variance Inflation
Factor, VIF)E AESI, 2E 5349 VIFZ} 10 v]gte
2 Ueht, bgs3Ad £ 3A dls 202 Rl

£ Aol -= QGISE GeoDa ZE2IHE E-83t0] 744
ole| 9] i3}t BAE ST A, I A1 &
A& #13l Queen A F7H ARG E viF oz FIHEH
(Spatial Weight Matrix)& AB/8815Ich £4] diAke A&A]
9] 250m A G9IE, @zl 4oH] Ego] AR ARLE i
O 2 |, AHA] 9 3 9 T2 A=, TS5 A%
SO FAHA A7) A2 17| 918 Moran's IE At
§ A3 p<0,001 =<0l 4] Moran's Igko] 0,3102.2 F#|3 2.
Z Foujatgit, ol AeAl W 98 ot HE e &
ARt g712] 238k 37HA A7 o] EA3RE Yufdit

olof OLS 2§} Zo] F7t o9& & JeiehA] Y= B¥ 4
HslA] ghe 4= qleng B dFois 33 S B85l
4L Yot AR, A XY WEHA|7) &
of vjA= YFE WHYshs FHAIAHE P (Spatial Lag Model,
SLM)¥} ex}5ke] F7H4] A7) i & aleishs 37l y
(Spatial Error Model, SEM)}& Hlaslgict, 239 AL
B]13}7] 3l Lagrange Multiplier(LM) H78-& $=38l5.oH,
71 A3} OLS o] 744 7148/ o] f-olshA S &
skt ool we} F7HE AP Y] -8 Dasdo] YFEHAL

H, SLMZ SEM F 23k 23] A% 918] LM, Robust
IM A Blasiqitt, A5 diks (& 59 2ol, + 313
HARPo] BF FAZCE {3 o= eyt o] SLM,
SEM 239 Log Likelihood(LL), Akaike Information Cir-
terion(AIC), Schwarz Criterion(SC)Z2 £3t8 o2 a3t
A3}, SIM 230] ¢ %2 LI AIC 9 sCtel ¥ WA =&
Hoj 7P AdE ¥ o= wekEI,

4. 352 2 gat

AEA Yl 28] Q17-9] A ERE FFE VA= EAR
290 24 dike (&F 6)3 2t WA SLM 232| F3H A7)
WA plrho)= 0.3522 A A 02 FofulsHA eyt o]
€ BT glofelof F313 Aol EAsHH, AAF Uf &
B] Q9] A% EFETE 52 A A2l AR B2 ERHETL
Uehtes A3l A& AARITH

EA] Yol o] FAA] Eele T8 olfr= tHA At ]
o FAA| AZoAE DA 4u] Sgo] vIsHA Lgsh,
S A G| A 2] Abea) Al A HGE 4] g Y
o E]L FAA] 130l whet 7 9t B e
er, 53] 78 Y olELE vtz WAs ATl
& ATUE F70] AT ¥ A T 1{FE FES - A
o] =9l Q-] Arolie 3729l FaFE vXITHVarjakoski et
al., 2023), 0|23t WeofjA] FEFET} ot EE FAH R
ot oA 98 = %+ 9EE vl AR 1
BT, ol o2 A7t AF31aL Rt 71 Yol 3
She 77 330] A% =] 3A 02 2HERhE AR,
olof mieh, G=FE, T, offES} T2 FAAEY E7t
Ex ¥ S fojudt ()9 9L vy, gt =
7 8ol &8s 2 Al 3 A - A wRHEAE
T e BHOE 7)1 E uikith

Hhd, A, A5 71 A9 e AR SR FEE
YIS A= A= YERNT oA 9% S/ 3 £

E 5. Lagrange Multiplier(LM) Z4&
Table 5. Lagrange Multiplier (LM) test

Test MI/DF  Value Prob
Morans' | (error) 018 2427 0000
Lagrange Multiplier (lag) 1 63113 0000
Robust LM (lag) 1 9379 0000
gﬂzmﬁy Lagrange Multiplier (error) 1 57997 0000
Robust LM (error) 1 4263 0000
(Lsagéamn%“ Multiplier 2 67376 0000
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H 6. 1 S0l ciet S2Hs|7EA 2t
Table 6. Results of spatial regression analysis on age diverstiy

o OoLS Spatial lag Model Spatial Error Model
Variables
Coef. 7 Coef. z Coef. z
R el ] ] ) ]
Density of detached house 0.012 0.91 0.000 0.00 0.019 1.39
T EXEH Ol
o .'ﬂ = , . 0.029* 245 0.024 ** 213 0.044 = 336
Density of multi-family house
ol
OPIE L 0007 ** 204 0001 ** 269 0.001 ** 249
Density of apartment
= M ES
FANE 2glE 0150 ** 1433 0111 1105 0130% 1212
EX0I2 EN Residential use mix
Land use AOAN Ug
characteristics  pensity of commercial -0.035 *** 781 -0.028 *** 661 0029 629
facilities
=) |Ad gl
‘Q_'—AEE == . -0.003 *** -2.81 -0.002 * 242 -0.002 ** 206
Density of office
Ad Ol
7|EpAE S - 0032 860 0022% 614 0022% 504
Density of other facilities
Ea
Exjojg Sel= 0101 1083 0086™ 972 073" 763
Land use mix
A = =5}
U4 & SR . 0017 322 -0.009 * 173 -0.006 115
Food & Beverage use mix
=AM S 2Es 0075™ 925 0069** 897 0056™ 741
Culture & Leisure use mix
‘Q%‘ %EIE Al HE S5t
Commercial A0 ‘Qo "E'-'r' 0.058 *™** 712 0.058 ** 7561 0.070 8.02
i Retail use mix
ME H|A HE SEIE
Living services Use mix 0.013 112 0.014 122 0.006 0.51
9| MH|A HE SRIE Joiok sk -
Kot sanieps usemi 0.033 446 0.017 2.49 0014 2.01
tsusE M2 ok ok ok
STy Public transport accessibility a0 280 0000 a2 gl Aol
Accessibility o9 M - -
Park accessibility -0.000 -2.23 -0.000 -0.42 -0.000 -2.21
e CCTV 2= ok * *
Safety CCTV density 13.180 202 11.499 187 11.345 1.83
EXHS Z 7= XIE SU(ERH)
Control Total card expenditure 0.000 ** 2316 0.000 ** 2056 0.000 ** 20.89
variables (10,000 KRW)
Constant 0.615 ** 78.34 0.363 *** 2832 0.598 *** 69.46
p (rho) 0.364 ** 2298
Lambda (\) 0.428 23.60
R? 0.34 040 0.40
AlC -6,386.47 -6,804 27 -6,859.26
SE -6,267.39 -6,768.56 -6,740.18
Log likelihood 32024 3,466.13 3447 63

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

T 24 AYeAE A W ARAHo] WY HA 28 3% E7b v ek Autet ARk ol 24 9] 91T §4o]
4o 9% BREst Ao Wl Uebgon, ol P47l A7| ygom ugkt Zeldl 204y EXjolg Tt
DEB0024)%) AT HY A A FANY AT B & pOISH 2 A WEA WY 2 FUSO) ulEL S0 3
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o 5 Fasirial dgsteion, £ 24 JA EXol8 §4%
th= A AF B9 Q4 AR S Adlof Ko WSt
A= o] Y= AR AT 4= it olof FA, A, 4+, 71
B} AV 7 EX|o]§ TR EE 9% £ S0 9%
Hojuj BATS] f tfegt ExJo]go] EFEFS 4] Q9]
A% Sk WolAls %S KAt EXol§ EdEEs 9%
o 33 Waloly HAof wah 11 G o] ohE 5= A
(Shigematsu et al., 2009). ZfI7 2]2024)= EX|o]& EFE
7t 95 =950 vl S 44 ARkE 9% vES
< WEoh wdebd, 49 £ SR ot Aol £t
A o= U E 248 4 322 AR, ol 71E a7
A AAZE Ex|o]8 Ejto] A oA F Aol 4
AR 4 912 HFan et al., 2023; 29 9, 2021), £ 7= 4
g E9F WA oA 4] Q1 TpFdell 2 BRI HE
o] a7t eEE ikl & 4= Qiok,

2oz 7 UF W e 3T AT HollAl AR A9
toFde uigict, &, g 37 oA YA Sl g4,
P4, YAEFE F ookt A9z} 248k 4¢ 0t
=7 vehddt, &4 43 23194 4FY £ o9 £
Eof f-oulgt 2(-)2] G v|A= ALz YEhtt, ol 3
F dEo] TRt Al E L2 s7]|Hoks 54 d"de &
HIE fEsk= WEko g ooyl S3E9l7] diEo s Kl
ol2{gt zloli= HE| Aldolut ALS] AFEe] thgh 4 2HTL
= ojojd = qlom, XY 7+ Azt Y= A0 ohd, 21919
AR 88 4 9ltHZhang et al,, 2025 Winkler, 2013;
Hagestad and Uhlenberg, 2006). ¥t &, A2 Au]Ait Lo
Y, 95 AHlA AFE YAABY TAHT AT, T U
ol Ao thfdS A ol 34AA TS F= A2 Y
ERth A% Aujadls AEL, o -ujg<l, E8% Fol £F
Hu, 2l PFoll= tiFukE, WO, fuvEl § 7]ek &Y
o], o7 AH|A o= WY, 84, o= Fol T, o]
Y Aol AT AulA 9 AES FEshs 9 v
kst AR Fe] 4| A E ol A% ® AFE 4= Q.
143 8¢(2024)8 Aol 01F AF 1 FAHRO=
TY HF AHo] 4H| B3] o] T2 Q] FFE vlFdaL
A B, 2 Aol AE AR|A, 20, 9= AHjaY
FolM Y dF e thdgo] thofst Aol 4|8 RS
T Qs FHE 248k Hl 71oEhe AoR SAE 4= Qi Bt
H, #3fA 45 B¢ 99 =] FAAYU 93¢ v
Aoz Yeton, ol §4 %9 537 tpggt AlgE of
S22 F5hal 4 A9 S HEE o 322 AAR,

7 W chest A 9] AnjRpr) e A2 AL T 2
skefar, Hls=gh ASA Z2gg )d Q4 Fdo] anlEks F
ol B A A2 = A 8hH(Beir6 et al., 2018), 0l 8B

2t AAE sEA A A EARAF R 75T & U F
P2, T AT W U= E8H-EA, 94 AT B¢
574 dgdiel 28lE AFA7E W, B Auls, AR
d dAY 4v] BT FRE AF2 Al 7 &) ERkE &
AN7le Aoz depitt, wabA, g 4S5 W thdgent of
Yek, M2 o 48] AF e SE B3 Y S 5
Ao AT+ USE & & ATk

A F482 dFus A34, 9 A34, CCTV HES
3l 24kt WA, dEis A2 A% FARNA 7t
% 7PhE HAFATA S A (m)=2 9= %o, f2
o3 39 ¥ v Aoz yebgt, o= HAEFAET
o A7t 779 diF s A0 weE 4% =T
7iRiche A& ofulelt), gqigis Aol wolviRt 343 &
AE 7HThE oA =2, ofde], Aol §ie MY 5ol A2
7Fe®t Aades A% T 371 R0l w0 34
EE ot Aldie] B e AFSIER, FA7H| 9] ARt
eSS 9% ST A YERes B8 Bt A
EA4E Uehdis A& Qo] CCTV BE A a7 S +
ofulet F(+)e] F=& HJloH, ol ARt B0l gt A
B BES Rtk HollA 9% Sl 3R S
oAl AT <= U}, oJA™ A A EA 84E kR
ohEh A Ate] Fdele] Sl 4n] BEE F81L, oY
A7 A BEE 5 e EAET 2400 7199E B]lst
ek,

V.Eo|H ZE=
1. E9|

£ A= AA 4H] HolE & 7|WEe.2 A&A] Y 48] Q19
a8 T3 & EAIL Ald) 3 2318 01 e AT
7 24E AT NS EEths S BRE L o8 #9)
23 71= dlo|HE &85t o] 8RS RS e ¢y &
Y=g ARSI, FHEoR B 58 Hoslolt. AlR2e
B 0 48] A9 9] vlFo wet S2AEHPEE AASH
Ao 4] 4 AQES vlasal, ofof PR A= EA
&7 29L& EA5HT

s AT 7 AS olEE 7IRIe R, BA| 4 84ETe]
2 - A 3 ARG o|Fo| 2= 4] B0l 2 & BE o
g dRd7E EFE FY 4L B4 7€ d4EE
EA W BE F2 FAR SHoA I8 oM (Das Gupta
and Wong, 2022; Cagney, 2006), 0= &=11F0]u A3 4]
2] o] w2t g2 d4ol AstE o] a4 A 1y, A &
vfje] EwtE o= ojojd 4= ItHChodrow, 2017; Coleman,
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1982), Aol EA| Blgo|E] 2] Zgo] SfEHA|, HEAF,
Wi-H g4 715, 287l gold 52 &8¢ &5 30 U &
o] A7t S| PRI Qi 58] AZAlY] A8 AE =
9} =t Hjo] F 7H= AA| H]Fo| ot 23 7IE HlojE= =
AH18] aH] B5-S A 3] YT 4= s Ak=oH ol#R &
H] 252 AL5)E 20| g Fej 2, Ao 7 A - 73 BR/E
Fresi, Ys TS TR A &Y S 7]4%
4= 9JtHTalal and Santelmann, 2021), u}ghs] E ¢t o=
F5HAQ) 2A| R4S Rt 7| ZARRA], o Aldi7L R
T Q= EAETEY] e AS sl

4 Ay, E9AHY £X25 S8 A Aldigh F8d Al
7k aH] FF o] AR g2A Yehs 292 @4o] gl
Ak, 53] 2009 A5 &, A8, dd F dEriE $42
2 287 FAFE W, sig X oflA] 402t 50e2] 4] BlS
= o WA e, ol= did A|9o] 2 At 4ol &
wehal, 75 9@ &3 ZH=7)F F5510 2008 SR 4|
250] UsHA o]Fo)R)7] FEL.2 A, 30thi= 2000 2]
4] F4 Ao QIR ohYe} e, FEEA, Bel FA9
A 2:H] SAA7E FAE o] QIiet, BhE, 402} 50t 9] 4] F
Al B 3703 24S A5 gsken, A2 Aldie
o] SejAE Qo] A4 Fej = YRt

a8y =AFE] A&7FsdE BAA SEY SHoAE
S Altjof] BFE AR k= ot A7 @) o] 88 4= 9l
= 3 240] A== Qiot, 3 A|Y FA| digh Qlof= 7]
E AFY, AGYAL, F2AL T o AR A HYEE
FE31AL Q. Al FER 71E ATEAE, AlRES A4
o] ¥ 9 N} [-ARRE 48] & ATsH= Fdko] glow,
o|2 Q5| £ dHS T 44| Fho] FAHE A, TE A
tiete] A% 71371 EolEo] ABlA o, |, wid Fo E4)
2 ojojd &= Qirt, whebA theket A™ ] 2] - 715 A Ql H ol
ojFo|F = Q= Al Wa/do] ZhzHc}

2 AT A2A W ] EF Qo] A STt des)
297 o19E dolA, A71FQ EA| AEA T Al 7+ 245 &
38 9% a3 a4E AARIY, olof wEl AR 4|
4 EAEHE ST EN, A9 ut a7t AFE=
7t oftlA], §4 d=gdie] S3E o] EAsh=A], Y
o7} AE T 9/35k7] sl ol =AlF A 247t =235}
Al A-g8H=A1E FEstaLA} gk B8 EAETE Yol A fA
g 54T 2318 365k 9% ddel dAd FA4EE A
o wFe] A% ek 4 giok, ey & A7) sl
A} 8k vz A Yol A= o A-d7t FFskal nwd
T 9= @7o] FE3| 2AHIL I=AE FAlEkaLA}; st
qreF Ao 7t 3744 227k AlskE A Qlekd, A4S olsie =
9] 71317} EolE0] A2 450 A3 $87t Q.

(o]

]
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olafat Pol A, B AT B4 B2 ) Al 7 S 715 E
ol Weroz o] 7 74 U A N7} A At
17} ek,

2.dE

2 A= Ald T 25 g3ier A713Q AAA 29 30
Az =AEE W 4] 10 AF SRS BAR 53, &
ughz Aldh 7H 459 st 2 g5t 7R E AL Qs ARl
A 24 AaE ulgoR A% s A 2AE AT A
AAFEE AAERALAL 13ict, ofof met & doflAl AEAl
W 7H= 48] dlo|e|E B-83lo] A 4H] AF X 9& et
shal, A7 3o FFE v|AE= T 29 248 o
79| Fa Aael 71 ol 3t Ao

AR, & A= AT YollA] theket Ao anl= o
gl ehs AEel e, 949 £t & AGYsE &
H] &Fo] BsHA| o] fo|E Fsleit. o= A% o]
A1 ZAAA E=i) A&7Es Aol 38R 93 vE 9l
=& AAIBH, ofof whel EA] W 4H] EEoflAe] AF 3 2
84& SHRIg

Lol A 48] BE-2 TRFRE AR A To] A3 A8sl W
of| A o]Foix|m, o] Mol AY T2 At T HAEHE F=
sh= 4] fQloR Age 4= Stk B4 43 9% Eeet &
U3k AAA Lol of] BAE By, o= W3] teket
Aol 3 dol A= o2 A7t 8Esh A8 4 =
o] 24E 7 GUT 4on] GFat A o= FAHH
 FEE vE 5 USE AARI, of2f@ ke ZA] W AR
A ook AA1A g8 7 QRS AR 712 avek= ¢
A|&H= Wk 7HItHOsunkoya and Partanen, 2024). &, &=
Al o] F7hol A Ald 7k9] A - 7Hd A A5 Ag-L Fke) A
Y AHE EE3 AR OE A 7 AS 71318 AlTTeEN
A AAIEE S0 Ald) 7 | gslolle 71 4= 9
& HoEr

EA, K-means SH2EHPE 9 4] Q9] A5did +
JHlE 71EC2 oAl 719 8 4| AL EESIY o8
ol A AAIRE "Rt AF 9 ddo] EA FHEoR
o|®A Exst=71?"ehs At AEol EohH, A&Al W aHR
o] ¥ 3 wjigo] A F4A, LA A9, €3} 53 AY
T A2 GE F0E WS 7HEE B30F < A%k FAF e
2, 499 SRE7t 3 AQojxs 54 dR9de a7t HE
E= Aol FEHAIH, 3] 20tHeF 50t 2] 4] BlFO] w2
Z| ol A] o] gt 7 FFo] S-8sHA ekttt 20t, 300, 40tH9]
28] SHAEE AZA U A4 2 gFAA0] IYE F8 3%
e FAHLE F4H vh, 50thet 60t B¢ =A] HAF L
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o|2|T A= EA| Y| &H] F7ho] £ A& FHoE 73}
B FAll, e A7t E3tE o] 4] BFo] ojFofR=
37 B 2RI 4= Qioh, &, 4% E3E 40| WA 2R 9
BA PAE L FESH=A] HofRto s, FFF A W ol
A7t FEZ 4= e 873 2400 719981222} gk, wabA], o
A& A RS 7Fs S St 9% A A 3 2
4 B8 A3l AAIA 2peofA 9] EAA A HTo] 2,
2 A olF WA, Al 7 {FE sk HFE| 7]
35 EAIET oA o BA 2T 4 ASAel bt e
b P K e =

vpRjgo g, Ay 3o dFE viAe =A 873 29
4815t I Ay, Rt 739 F4 Eo] % EdE
TAH YU FFE vA = A= vET, =209 B FAAE
FHOE 3 BT HAE At FolA, FAAY =293 &
4 B3 47 T3l $83% 9 vZch 3], A7 AF
e oL ol E B2 9% £ Wit a2E &
430, G=F9, FEFY, olHEY 22 bt A4 FFol
HE AHYTE A2 GE AlH7H 22 F0A &4 5
51 = 7FsAd0] ok, ol £ 3ol A 1 A&
o] e} BsHA o]Fold 4 Qe BHE 2ATUS AR
W, AR A5 71EE Al B ookRl 71 s0] EAE A9 E
Aol EFELUME 98 S8 ()9 #AE Bk
olz EuAE B4 Zi, T Alde] TAE AHoA F=
20~30t 2] a-H] ESjAE7E FAHE B, FHASY 48 EF
< ddA o2 A2 YEh7] diEe 2 sjAE.

TS 7 4Fe] e AntA o s Ay TR f-ofu|dt
FHH) TAE EQk. &, TF 4F W ol 2 A9Y
T et A9 48] BFo] EjtE o] ojRojR|= BFE K
o, £3| YA AT A Au|&, 2, Y& Aujx
d9l ol =2 A% BT Yol t% FEB A, W,
T3 dA dFY T 9% =Y YRt S99 #
A7t ettt ol 3 HF A o] ket ARl 4]
L3l RAA 982 VA, 238 £4 4930l A5H
+ 48] o] Yyehd 7Hs/4dE AR

2 a7 AEA 2R 9% EREE FHEeE AT
o) 4H FHE A% S WS nofsla, olE nige
2 A9 A3HH =9 BadE AR, oht, o 2{gh Aol
= E75haL 2 7HA] A7 w2,

AR, FAEH UE Hofo] EAFE, £ AFoM= mlAl
ZQl EoA 4] FFo] TAT 250m FA GHE 7N E
B4 5o, ol 71E diolA F2 E8d 3T
U AT D9l Aarh ek 4= Qo ol 7hHA 371 9
FA(Modifiable Area Unit Problem, MAUP)®| 982 -2

& oloh g5 A T IR AFEHE AR &
A 5 oot BA] F7HE 991 B3 o wiagdste], Bt ¢
A|F o)1 H st EAo] 7HsdHeE B YWa vt 9l

A, 281219 ABAAH B 583 WA 23t oA
7} Qlek, 7h= glolel= et Ao uhel A= AlFE,
M) 25 2, 71 74, FARE F ARAAIA oA s
= aEEA bk, wlekA, FF dAFofAE AR EA A we
£ Agslo] A7 TFwet 2n] BF 7He] PAE Kot HFE o
2 2% dart glck. 53] 18 79 $7F, 183t 5 &4 9
T F20] W3} FAL FYSHA HHgE "ol A= et
(o)7o}- T, 2015).

ole} 72 ¢t Ak A7 AsHQl mAIR 24 A8 o
S 22 A AAFEAE AR 3], st dEgol F
F& 5 e =AY 2A4Jo] "asitt, 97 Egwrt ot
AE AR Geo] HAEhE= FoA, 54 Adje] HFE A
Q431 theFRt M7} 0] 88 <= Sl 7 240l aE EA4,
EAA Y L AAE 243 HE g A A 2v] BlFE 3
28 "avt ok, 54 Aol ek 4] $42 29 44
o] 7|22 Feof FFL A £ 9len AP A, TFF
ZHEpR], A A 5 opdk A 24 A A B AEY
3 = B2 YA 8- ek F7 arejsfof st whA|ut
o B ATk A7 EJHE AREE B3 A Y 4v] 371 %]
71543 AA AL mAElgon, 5 97 2H AERg
B A= 5 Uk BAIE 249 WaAJS AR

A&ER

References

1. AR o7, 2018, “Al&7I53AREAE o825 A5
FEAA S 9F AT, "IRSTFBEAL, 36(6): 611-620.
Kang, HM. and Lee, S., 2018. “An Analysis of the Effects of
Customer Characteristics on Sales of Alley Market Area
Using Geographically Weighted Regression”, Journal of the
Korean Society of Surveying, Geodesy, Photogrammetry and Cartog-
raphy, 36(6): 611-620.

2. 7/d3]- 1E<E, 2024, “FAAES] theF o] AulF4A] B/l

o) o] #E A FAEARYP AR, 'EAFHA
T, 15(1): 57-75.
Kim, S. and Kim, H., 2024. “A Study on the Influence of
Commercial Facility Diversity on the Formation of Con-
sumption Centre: Application of Spatial Regression Models”,
Land and Housing Review, 15(1): 57-75.

3, A&7 IET, 2024, “FAAES LI TEUF AFASY
3= ST FFARA: ASAIE AR, "HEA Y, 59(1):
161-175.

Kim, S. and Ko, J., 2024. “Measuring the Hourly Population

Joumal of Korea Planning Association Vol.61, No.1 (2026) 157



YLl ol47|

10.

11.

12.

Mix by Age Group and Its Influential Factors Using Mobile
Phone Data: A Case Study of Seoul”, Journal of Korea Planning
Association, 59(1): 161-175.

. AEF, 2020, NolE S BT =ARE ST EASTE

g 5B, A7I187E
Kim, Y.L., 2020. Measuring Urban Vitality and Typology of Urban
Space Using Big Data, Gyeonggi Research Institute.

Aozl o]5=7] - 3184, 2024, “A2Al AFHE vl 5 FH A
FAY B4 84 gl dlojgE &Edlof”, THEAE,,
59(4): 97-112,

Kim, Y., Lee, S., and Ha, |., 2024. “Analysis of Characteristics
of Non-commuting Travel Concentration Areas in Seoul by
Age Group: Utilizing Mobile Phone-based Mobility Data”,
Journal of Korea Planning Association, 59(4): 97-112.

A ofzd-HAEE, 2011, “AG4A AT AFHA
o] A3t A B8] njxl= G WA AS FHLE!
HAMIAE FHLR", 20119 7558 FAsha 3],
7176, AT

Kim, H., Lee, DI, and Kim, C., 2011. “The Impact of the Fit
between Customer Composition and Business Mix on Com-
mercial District Vitality: Evidence from the Cheonan Com-
mercial Area”, Paper presented at the 2011 Autumn Korean
Distribution Association Conference, 71-76, Jeju.

A@AE-ol5Y, 2019, “A&A] SEAA WjEdo) G v]R=
R910f| T A, TASEA AT, 20(1): 117-134,
Kim, H. and Lee, S., 2019. “A Study on the Factors Affecting

the Revenue in Seoul’s Side Street Trade Areas”, Seoul Studies,
20(1): 117-134.

R A7 2015, “MEA] 545 E FERE A H A
HaQl BA, TEAIRPRE,, 28(2): 199222

Nam, J. and Kim, J., 2015. “An Analysis of Factor Influenc-
ing on the Choice of Housing Types and Tenure by Income
Bracket in Seoul”, Journal of the Korean Urban Management
Association, 28(2): 199-222.

| EER-0l47] B, 2014, “AITRE] TP A9 A

/g% Jacobs 9 AH] TR o] ES vPO R, THAEAB7}
B3]k, 24(4): 3566

Moon, D, Lee, S., and Hong, J.H., 2014. “Diversity of Indus-
trial Structure and Regional Economic Growth: Based on
Jacob's Theory of Industrial Diversity”, Korean Journal of Policy
Analysis and Evaluation, 24(4): 35-66.

AR ST, 2024, “AlTl) 2t 259 FFadol B3 AT,
Tk, 8(1): 1-22.

An, Y. and Kim, H.R., 2024. “A Study on the Factors Affect-
ing Intergenerational Conflict”, The Korean Association for
Conflict Studies, 8(1): 1-22.

Hg3]- ehgt 2019, “ANZ-53 AlchEgol digh 2k =l
ZSEHA JHE FHEE", " dREAT, 5(1): 6385,

Won, Y.H. and Han, |.R., 2019. “A Study on the Intergenera-
tional Conflict and Integration: Focused on the Perspective

of Educational Gerontology™, Korean Journal of Educational
Gerontology, 5(1): 63-85.

SIE A e AT, 2014, T AR FF0] 7}
2| njA= Y B4 ASAE 2R, 'SEAR,,

158 RIS, Me1H M1Z (2026)

21,

49(6): 95-107.
Yoon, Y., Choi, C.G., Vongpraseuth, T., and Sung, H., 2014.
“Analyzing an Impact of the Location and Type of Parks on
Street Vitality in Seoul”, Journal of Korea Planning Association,
49(6): 95-107.

. Oldoh 2R, 2015, T191 74 v aelel AHAREA] A,

SESSEIF)
Lee, K. and Kwak, Y., 2015. A Study on Consumption Fattern and
Consumer Problems of Single-Person Households, Korean Con-
sumer Agency.

o018 E, 2013, “IEAEE =AFZ vREY|Y, TBDI A

221, 2161 1-12,
Lee, D.H., 2013. “Creating Age-friendly Urban Spaces”, BDI
Focus, 216: 1-12.

. BEE- ol - A - AR A4, 2021, "AFAGZE Al

259 Yt Ul - HEv} dulo] RAKE F4 02 -7, TG=At
38218}y, 73(3): 229253,

Chung, S., Lee, S, Park, M., Shin, B., and Kim, ].Y., 2021. “Areas
and Causes of Intergenerational Conflict Between Age

Groups Based on Expert Delphi Survey”, Korean Journal of
Social Welfare, 73(3): 229-253.

. A, 2024, “AZA] TFRAT 7N =R O] FRH B4

G EA”, SFistal Mkl =i,

Cho, 5.Y., 2024. “Analysis of Spatial Characteristics and In-
tluencing Factors of Urban Vibrancy Induced by Older Adult
Population in Seoul, Korea: Focusing on Intensity, Diversity,
and Stability Indicators”, Master’s Dissertation, Hanyang
University.

. 2 3AE - of57], 2021, “A2A] BERITF] AR 37t

S0l FFE VA= 8 247, "SEA,, 56(1): 22-38.
Cao, Y., Ha, |, and Lee, S., 2021. “Analysis on the Determi-
nants of Hourly-based Mixed Level of De Facto Population in
Seoul, Korea”, Journal of Korea Planning Association, 56(1): 22-
38.

2R 2, 2019, UYL Aol 33T oA yehd

4 £B4", e ARIEsstE] 2, 25(1): 413429.

Jo,Y.S. and Cho, T.Y., 2019. “A Study on the Characteristics
of the Millennium Generation’s Space Consumption”, Jour-
nal of the Korean Society Design Culture, 25(1): 413-429.

. B A, 2015, “FEH EA FZE] AR TR Ha)

A, e Al E R Al, 4(1): 139-154,

Chae, H. and Shin, J., 2015. “Exploration of Changes in Social
Diversity in Seoul Metropolitan Region”, Journal of the Associ-
ation (f Korean Geographers, 4(1): 139-154.

. O]&gt o]&4, 2025, 2025 A IAZ=AR AldiZs L o2 A

chof] chgk QIA)”", Fek=te] Al 2] =72 E ), 322(1): 1-17.
Lee, D.H. and Lee, S.Y., 2025., “2025 Generational Perception
Survey: Generational Conflict and Perceptions of Other

Generations”, Hankook Research Weekly Report, 322(1): 1-17.

24 oot o] e, 2025, M2024d AlFTt E HulAEE
AB|2 o) 8-ale] AT, Sh28),

Cho, S.W,, Lee, S.A., and Lee, |.L, 2025. Survey Results on the
Use of Payment Instruments and Mobile Financial Services in 2024,
Bank of Korea.



MEA 3 2712 37 B2 S40t A S8 I 20 B4

22,

23.

24.

25,

26.

27.

28.

29.

30.

31

32

33.

34.

35.

36.

37.

38.

230, 2022, "20219 AAFAE A4 =4 AT,
A,

Bank of Korea, 2022. Results of the 2021 Survey on Cash Usage
Behavior by Economic Agents, Seoul.

Allan, L.J. and Johnson, J.A., 2008. ‘Undergraduate Atti-
tudes toward the Elderly: The Role of Knowledge, Con-
tact and Aging Anxiety’, Educational Gerontology, 35(1):
1-14.

Allport, G.W., 1954. The Nature of Prejudice, Boston: Addi-

son-Wesley.

An, D, Liu, Y., and Huang, Y., 2023, “The Influence of Street
Components On Age Diversity: A Case Study on a Living
Street in Shanghai”, Sustainability, 15(13): 10493,

Beird, M.G., Bravo, L., Caro, D., Cattuto, C., Ferres, L., and
Graells-Garrido, E., 2018. “Shopping Mall Attraction and So-
cial Mixing at a City Scale”, EP] Data Science, 7(1): 1-21.

Cagney, KA., 2006. “Neighborhood Age Structure and Its
Implications for Health”, Journal of Urban Health, 83(5): 827-
834.

Candipan, J., Phillips, N.E., Sampson, R.J., and Small, M.,
2021. “From Residence to Movement: The Nature of Racial
Segregation in Everyday Urban Mobility”, Urban Studies,
58(15): 3095-3117.

Chodrow, PS., 2017. “Structure and Information in Spatial
Segregation”, Proceedings of the National Academy of Sciences,
114(44): 11591-11596.

Coleman, ].S., 1982. The Asymmetric Society, New York: Syra-

cuse University Press.

Das Gupta, D. and Wong, D.W.S, 2022. “Changing age segre-
gation in the US: 1990 to 2010”, Research on Aging, 44(9-10):
669-681.

Dogan, O. and Lee, S., 2024. “Jane Jacobs's Urban Vitality
Focusing on Three-facet Criteria and Its Confluence with

Urban Physical Complexity”, Cities, 155: 105446.
Douglas, R. and Barrett, A, 2020. “Creative Cities Creating

Connections: Fostering Cross-age Interaction through Lei-

sure”, Innovation in Agr'ng, 4(1): 438.

Fan, Z., Su, T,, Sun, M., Noyman, A., Zhang, F.,, Pentland,
A.S., and Moro, E., 2023. “Diversity beyond Density: Experi-
enced Social Mixing of Urban Streets”, Pnas Nexus, 2(4): 1-11.

Glaeser, E.L., 2013. “Triumph of the City: How Our Greatest
Invention Makes Us Richer, Smarter, Greener, Healthier, and
Happier (an excerpt) ", Journal of Economic Sociology, 14(4): 75-
94,

Hagestad, G.O. and Uhlenberg, P., 2006. “Should We Be
Concerned about Age Segregation? Some Theoretical and
Empirical Explorations”, Research on Aging, 28(6): 638-633.

Hester, R.T., 2006. Design for Ecological Democracy, Cambridge,
MA: The MIT Press.

Jacobs, J., 1961. The Death and Life of Great American Cities,

New York: Random House.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

1.

52.

Jacobs, A.B., 1993. Great Streets, Cambridge, MA: The MIT

Press.

Kim, Y.L, 2018. “Seoul's Wi-Fi Hotspots: Wi-F Access Points
as an Indicator of Urban Vitality”, Computers, Environment and
Urban Systems, 72: 13-24.

Klicnik, I., Andrawes, R.R., Bell, L., Manafo, J., Miller, EM.,
Sun, W., Widener, M., and Dogra, S., 2024. “Insights from
Neighbourhood Walking Interviews Using the Living Envi-
ronments and Active Aging Framework (LEAAF) in Com-
munity-dwelling Older Adults”, Health& Place, 89: 103339.

Milias, V. and Psyllidis, A., 2022. “Measuring Spatial Age Seg-
regation through the Lens of Co-accessibility to Urban Activ-
ities”, Computers, Environment and Urban Systems, 95: 101829.

Moya-Gémez, B., Stepniak, M., Garcia-Palomares, |.C., Frias-
Martinez, E., and Gutiérrez, |., 2021. “Exploring Night and
Day Socio-spatial Segregation Based on Mobile Phone Data:
The Case of Medellin (Colombia)”, Computers, Environment and
Urban Systems, 89: 101675.

Osunkoya, KM. and Partanen, J., 2024. “Enhancing Urban
Vitality: Integrating Traditional Metrics with Big Data and
Socio-Economic Insights”, Journal of Spatial Information Science,
29: 43-68.

Pettigrew, T.F. and Tropp, L.R., 2006. “A Meta-analytic Test of
Intergroup Contact Theory™, Journal of Personality and Social
Psychology, 90(5): 751783

Pettigrew, T.F., Tropp, L.R., Wagner, U., and Christ, O., 2011.
“Recent Advances in Intergroup Contact Theory”, Interna-

tional Journal of Intercultural Relations, 35(3): 271-280.

Porta, S., Latora, V., Wang, F., Rueda, S., Strano, E., Scellato,
S., Cardillo, A., Belli, Eugenio., Cardenas, F., Cormenzanam
B.,and Latora, L., 2012. “Street Centrality and the Location of
Economic Activities in Barcelona”, Urban Studies, 49(7): 1471-
1488.

Seyedkazemi, S., Das, Z.0., C')zbay, AEO, Bozkaya, B., and
Balcisoy, S., 2024. “Can Financial Transactions Reveal the
Change in Social Fabric Triggered by Urban Regeneration?”,
Cities, 153: 105292.

Shannon, C.E., 1948. “A Mathematical Theory of Communi-
cation”, The Bell System Technical Journal, 27(3): 379-423.

. Shigematsu, R., Sallis, |.F., Conway, T.L., Saclens, B.E., Frank,

LD., Cain, K.L., Chapman, J.E., and King, A.C., 2009. “Age
Difterences in the Relation of Perceived Neighborhood Envi-
ronment to Walking”, Medicine and Science in Sports and Exer-
cise, 41 (2): 314-321.

Swift, H.J., Abrams, D., Lamont, R.A., and Drury, L., 2017.
“The Risks of Ageism Model: How Ageism and Negative At-
titudes toward Age Can Be a Barrier to Active Aging”, Social
Issues and Policy Review, 11(1): 195-231.

Talal, ML.L. and Santelmann, M.V,, 2021. “Visitor Access, Use,
and Desired Improvements in Urban Parks”, Urban Forestry &
Urban Greening, 63: 127216.

. Tam, T., Hewstone, M., Harwood, J., Voci, A., and Kenwor-

thy, ., 2006. “Intergroup Contact and Grandparent-grand-

Joumal of Korea Planning Association Vol.61, No.1 (2026) 150



YLl ol47|

35.

57.

child Communication: The Effects of Self-Disclosure on Im-
plicit and Explicit Biases against Older People”, Group Processes
& Intergroup Relations, 9(3): 413-429.

. Varjakoski, H., Koponen, S., Kouvo, A., and Tiilikainen, E.,

2023. “Age Diversity in Neighborhoods—A Mixed-methods
Approach Examining Older Residents and Community
Wellbeing”, International Journal of Environmental Research and
Public Health, 20(16): 6574.

Wang, D., Li, F.,, and Chai, Y., 2012. “Activity Spaces and So-
ciospatial Segregation in Beijing”, Urban Geography, 33(2): 256-
277.

. WHO (World Health Organiza.tion), 2007. Global Agc—friendb'

Cities: A Guide, World Health Organization.

WHO (World Health Organization), 2015. Measuring the
Age-friendliness of Cities: A Guide to Using Core Indicators,
World Health Organization.

. Winkler, R., 2013. “Research Note: Segregated by Age: Are

We Becoming More Divided?”, Population Research and Policy
Review, 32: 717-727.

160 TEEAISL, Me12 M1 (2026)

61.

62,

. Wong, D.W. and Shaw, S.L., 2011. “Measuring Segregation:

An Activity Space Approach®, Journal of Geographical Systems,
13(2): 127-145.

. Yoshimura, Y., Kumakoshi, Y., Milardo, S., Santi, P., Arias,

J-M., Koizumi, H., and Ratti, C., 2022. “Revisiting Jane Jacobs:
Quantifying Urban Diversity”, Environment and Planning B:
Urban Analytics and City Science, 49(4): 1228-1244.

Zhang, Y., Zhang, H., Wang, C., Song, Y., and Zhang, W.,
2025. “Age Segregation Analysis of Three Chinese Cities
Using Random Walks and Mobile Phone Data”, Cities, 158:
105652.

AW, “RETGEYE", 2024.11.07, 42 https://
news,seoul. go kr [traffic/archives/289

Seoul Metropolitan City, “Modal Share of Transportation”,
Accessed November 7, 2024. https://news.seoul.go.kr/traffic/
archives/289

Date Received
Date Reviewed
Date Accepted
Date Revised

Final Received

2025-06-05
2025407402
202540702
2025-12-24
2025-12-24



	서울시 활동 인구의 공간적 분포 특성과 연령 혼합도 영향 요인 분석 : 카드 소비 데이터를 중심으로
	Abstract
	Ⅰ. 서론
	Ⅱ. 선행연구 검토
	Ⅲ. 연구 방법론
	Ⅳ. 분석 결과
	Ⅴ. 토의 및 결론
	인용문헌 References


