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Spatial Distribution Patterns and Influencing Factors of Daytime Travel of
Older Adults

: Focusing on Differences by Gender
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Abstract

This study is intended to investigate the travel patterns of individuals aged 70 and above, who are expected to have a
significant amount of leisure time after retirement, and to identify the urban-environmental factors that influence elderly
mobility, with a focus on gender differences. Spatial SUR (Seemingly Unrelated Regression) model analysis was conducted
using mobile phone location-based OD (Origin-Destination) big data. The analysis reveals that older adults engage in active
mobility, seeking to fulfill their needs and overcome personal deficiencies, while actively participating in social interactions
and community engagement during their increased leisure time. Furthermore, differences in spatial distribution patterns
and influencing factors are observed between genders. Female older adults tend to travel within their local neighborhoods
and frequent traditional markets, while male older adults primarily engage in long-distance travel and frequent urban parks.
Among urban spaces, coffee shops, “colatecs,” and dance schools are characterized by gender-inclusive usage patterns.
However, public welfare facilities such as seniors’ centers and elderly classrooms have encountered resistance. When
designing age-friendly cities for the ultra-aged society, careful consideration of gender is necessary to create urban spaces
that fulfill the social participation needs of older adults and enable them to spend their daily lives vibrantly.
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Figure 1. Hourly distribution of seniors' trips by age group
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Table 1. Variable descriptions

Sector Variable Variable Descriptions Unit Source
Dependent Arrival traffic . ,
variable volume Arrival traffic(Male, Female)(In) Number data seoul go kr
Number of traditional market-places where trades
Traditional market  are conducted by traditional means and recognized Number/1000 data.gokr
Pkt by the local government as traditional markets(in)
rivate
commercial : oo Number of bank of Korea, commercial bank, regional
and social FIEDAEHEEREAR bank, specialty bank, and other bank(In) Bidetier data.seoul go kr
Space Coffee shop Number of coffee shop business(In) Number
Dance halls and : ; data seoul go kr, map.
dance sohebls Number of ‘colatec’, dance hall, and dance school(ln) ~ Number AR EOR
) Senior education . : data seoul go kr, wis.
public facility Number of senior class and senior college(In) Number seoul go kr
education and - . - —
welfare space Senior welfare Number of senior center and senior welfare Niitikias kosis kr,
facility center(In) data seoul go kr
Seoul historical 1: Seoul historical downtown, 2: Seoul non-historical Dl Seoucl)%itzaiiggnmg
downtown dummy  downtown y
= Enforcement Rules
Historical,
cultural, and Number of memorial, cultural center, library, culture
religious space  Cultural facility and arts center, art gallery, performance venue, and Number data seoul go kr
museum(In)
Religious facility Number of church, cathedral, and temple(in) Number ngii.go kr
Area of broadleaf, coniferous, and mixed hardwood .
Forest foreat et egis.me.go.kr
Outdoor natural ores
Space : Area of national city park, living park, thematic park,
Clty parks and ordinance park(In) Jent
Number of general hospital, hospital and clinic, data seoul go kr
Hospital and clinic  affiliated hospital and clinic, specialty hospital forthe ~ Number
Medical space elderly, dental clinic, and oriental medicine clinic(In)
Health and human . :
servipeworker Number of health and human service worker(In) Person kosis kr
Slope Average slope(In) Degree(”) ngii.go kr
Subway station Number of subway station(In) Number
Traffic space
Buses stop Number of bus stop(In) Number data seoul go kr
Parking space Number of parking space(In) Number
Area Administrative area(In) b kosis kr
Senior resident population RUMDEUTE Mgk s e irgiustion Number/1000 kosis kr

population(65+)

0.2km’2 & Ao}, A5 P73 = Bt 0.95712 HA R
4201 26,6705k HolA, Aulx AT A7 Fe Ao 1}
Epset,

2. 17 e

2 AFolMs A F4 T EAR Y EX L FEUA T
3 353l IE ZolE BA45] S8l SHEEE IR
(0)-ZAA (D) 53 YEHZE T35t A= 7k @ 24
I} A|Z}8HE 913 Python¥} QGIS £ZEQ0]E ARE51% .o,
37t SUR(spatial seemingly unrelated regression) 2% &

A& 18l RStudio 2ZEF o1 E AM-SH

Zellner?] SUR (Seemingly Unrelated Regression) 232
TR Sk WAAA A 2330 FY Al-olA A= 4
o] ke 71HE TR A0, 7 244S SYges
T8k Axt 2839 TS AFIHALE - F7F,
2014). ol¢} | 7 JEFE 1Y = e Z¥Yo) ¥
SUR Z3olc}, FTUAFEEL =9 F 389 12X
olg|gt FHEE W] njA= 821E5E 24T o F7t dlolE
7h 3= 37 A SAIste] 24 datof gt A= ol
A hs ZYolcHo)Bd - e5E, 2013), & AtoAs F5H
9] 3t A& YA A Y 228 HEAE FAlol a9
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Table 2. Descriptive statistics for variables

Sector Variable Mean SD
Traditional market 1141656  636.409
Private Financial institution 4434 7.025
commercialand  coffee shop 45248 48019
social space
Dance halls and
dance schools A S
Senior education
Public education  facility 0.870 6.022
and welfare space —— =
Senior welfare facility 8.320 0945
Seoul historical
Historical, downtown dummy B.0a8 g
cultural, and i
religious space Cultural facility 1892 3973
Religious facility 7521 6.022
Outdoor natural ~ Forest 0343 0.979
space City parks 0.229 0.827
Hospital and clinic 40149 47183
Medical space
Healrand BUman:  ygaseep 1171628
service worker
Slope 3.800 3261
. Subway station 0.946 1175
Traffic space
Buses stop 26.649 16714
Parking space 1025798 6785035
Area 1.425 1576

Senior resident population 3764835 1522358

317] $13f 37 SUR 2¥E& A3 tHAnselin, 2016). 4
7L 374 A% 4 (spatial neighborhood) 715¢]
Queen ¥4} o] 83t HA3H9ct,

gutzo = SLM(spatial lag model) &2 ¥4 23]
3 A5G| EA% ZAEE Wrshe Aol 9 o AT
2¥olcHAnselin, 2003). FE¥F7E M A7 |4 E 2
I Qe Ao, 9 A Fo] FEue vlAl= Y3 (spillover
effects)& B33l Y28 APHLE FHAARSE 39
wgof F71ste] o]& areidhA Hrkels A - 4R, 2011). 3}
o] 5o 20 18R 1 Fasko] o] 3k A Q9] B3
Fo| FFE W= AEE metsly] Y8l = A F9Ee] BHAE
FPEPEE 15317 =9, SUR-SIM2 7]& SIM 23
ofg] Wg4] 7t e2pe] BA-FEAN L F8) AdE dRe
2 2%t AotHAnselin, 2016). SUR-SIM E§ 2] 7|24l
Al ()= 2t

Y= o, Wy, T X8, T¢;, 9= 1,--0,G (1)

84 "=2EAIE, H58E H7E (2023)

Eleg| = 2@ L, @

Y= N=4247 A& B FolA A= 48 =9 £+ 59
F HEjoln], X = A5 NxK 388, ¢, & Nx1 A4
o] AR Quigitt, Wi FW7FEFEINXN 2H)olH,
Wy, = 37 A7) S A 0,9 B B2 AR W2 AL
gt 4 (DA iHA A gt Gl WA AA A 23
2370l A% AWgo) AthH Elee;/| = o, (for g, s =
L....Gand i, j = 1,....N)°|2L i == jU @ g, = 00|t} FA]|
QAL Xof gt @[] 278 FEANFEL 4 ()9 Zo]
R, =& T840, 8 42 A= GG HEE, [y
NxN 534S, @+ F gd7e] 22497 F(Kronecker
product)"é' OJulgic,

SEM(spatial error model)}& 22f 713 21714334d0]
e Aol AT ZFPolct, ol 1t dlolH FAPTL o150
A BT G AAZ 5 Aol FHEeIA YEhtE
WS 7k EYR2 Q3] WAsEAY, F2HA A de] HAyst
£ HLE B35 5 Sl Aol JehE 5= 3tk ol & Aof3]
Sl exte] FEANERE o] 83te] eAF | F75A
& F7I8tt}, SUR-SEM= 7]& SEM 28& ofe] 744] 7+ 2
] BA-FEA P B3 & o] B 9FE ARYeE
st Zo|tHAnselin, 2016). SUR-SEM 23 2] 73412 4]
@) 2o, o] & WH3HH 4] (4)2 BIHE 4= Ut

SUR-SIM E@oj|A F7haraar A4 dao] 43S v
2= A3} G2, SUR-SEM 28 oA @23 out |3k o]
A Hol, We, & 3 A7 3 A 4,9 A A7
HSIAZICE, 4] (3)ol A G7RY] 0784 AAl] ZgE Aol
45 dwgol vl B, =I1-A,Wd W, Elege,] =
0,:(B, B,)”tol", NGXNGY &% tjzt #2& B2 I
o A Aol BA-F-RAN E2 4] (5)2F 2t

v, = XB,+e€,(e,= 2, We,tu,), ¢g=1,...G ()

v, = XB,+ I~ A, W) ', @

Elee’l = B = ®DB * G

2 Aois =980 4 FF 99 A= 29
F2517] fl3l tha] 4 & stk WA FHE A7)
gL HUFE= SUR 28 A o7& mefslr] {8 SUR-
SLM, SUR-SEM 23 Fof o LM(Lagrange multiplier) 2
Robust LM A74-& =313t $7F SUR 232 ML 574 ¥
A& ARgSte] 315, 74 Ate] oig A3 A8 Hsl
overall RZ, log-likelihood 2} Breusch-Pagan(BP) H74 52
seystel o, Aok A o2 Wald A3 35t 4 A+
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Bl 7hs o5 Hefsidirt. Y 2E 913 LR(ikelihood
ratio) A78& +¥3te] t}E RYER| vlu ¥ BF L XF &
g5ttt

=X i
1. 98 X F2USAHo| 58

PR W S o8 B 7 = A7 1~280
& A719) 7~8Hell S0l 71 27 o]Foixl vhd, 1085-H
129712 ool 7P &dsiA UebdthFigure 2. (). ©19
g ol 53] 94 B SN B FRI) veidt, £, =9
TS AEY 7129 9 ol 'wew, 4o FAd vl
A FFE o A S & 5 U 8UERE Ao F
% ol&e] Bk w2 vy, FEols g0 Ao vl &
W3] S5t cHFigure, 2. (b). SHAIRE, HRMAOZ NFSL
F500 olFo] s, FU o]F2 Ao W2 Jos
et o2t ol A T80 i S 7|Hshs
Aol EALE AT FAZ 22013)9) A+ Bt A ©]
A 4= Aok, FUH L, gl T2 AT 7|22 ¥ T
ou dptE oz AgoA #2T2 olsol B o2 FF
of P52 Fo] FUTS & = Uk

5o oF RS Y BAF Ulelx el 21 olsat 33
& ol oJFeR 3y, AftAos Z]l ofgkHr) B
‘B §229] o] F Hl&0] 90% 7PRE: L& ETHTable 3).

G5 F7F ol F2 FAA &3 FHTE WLt e
AEoRe| o] BUsHH, @A AFS U o7t Al
B ASE e ol B8 e SN A oeE F
ol B T8 52 A7 A Figure 3), 718 WIWSHA
o|g0] ol FofRl= A2 Y A A} AL HF A=
LR on, o4 18S9 3 A o2t 4o ek
& = Uk, ol vl3f @A RS T A THFRY

7] Yol FEBAA e

AN e o
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(a) Monthly traffic (b) Traffic by day of the week
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Figure 2. Traffic of senior citizens by month and day of the
week

Table 3. Percentage of oolder adults traveling whithin the

same administrative boundaries
Unit: Thousands, %

FEMALE MALE
Sector

80+ 80+
70s years Total 70s years Total
SaiRa 12,049 6521 18570 9683 3927 13610
(136) (135 (135 (123) (130) (125)
Other 77311 41,896 119,206 68788 26,340 095128
(866) (865) (865) (877) (87.0) (875)
Total 80,350 48417 137,776 78472 30,267 108739

(100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

Note) Traffic with low dwell time at a particular point is not reflected.

FEMALE

Figure. 3. Preference for neighborhood traveled by older adults
Note 1) Displayed 20,000+ passes.
Note 2) Red spot is the destination.

2. JE 10X} F7iSWo| SZt E ulfE

A& ARZEY Al- 2 ol 21l F7E682.3%E
o] 7+ F340| 7P WkaL, QHFHA7.4%)2 7 AEG.3%),
FTHEEQ.3%)7 1 HE ot & dFoMe 453 vlF
o] 7} ¥ 77|19} AAFHAE £l S H- 5 Tl
A9 #7133 HE-E BAss

AR PER AL 4 5 AR Y FHREE AR
vehd A2k= (Figure 4. (@)} 2ok, 943 o4 Qo] 71
ol Fe= A4 19 A9 T2 TR 23 VISR B9F
93 FHFYo] HAFHHTable 4), 3129 2L o] 2po]7}
EAst=, 98 T2 TEL-2 35 E AA o159
3.2%7t ol & (H4d2 1.3%), L 29 = 5-67F8, T
PE, SAREOE F3Yo] S o]FoHZ G+ Utk &
A =12 AA 539 9.4%71 A2 FA QLR olFd=
g, o4 k=912 T AYER 5.4%0] olFsk= AR Y
ERt, ofof vlgf) o]/ 19l o] £]9] EfXH o Rk o]Fo] H]
WA theFsiA B3} ik, ol Al YlolA g L8t
F7ho] Fsk= A G0l e BoEr), Y FYAY 2=
£ 2Y AR TRt 3703 "9l Aol7t 8lSol v &
Se|dthFigure 4. (b)). ol HE U9 A4 o5 FeolA
9] A7 7 jtdE AR AL AR I ST
o] B2 o] theFt Aol HAA e}, o4 =918 F
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(a) Distribution of arriving traffic by gender
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(b) Distribution of originating traffic by gender

Figure. 4. Spatial distribution of daytime travel for older
adults (in Seoul)

o S17\2 FA7H o] vls] W Aol Earslo] ekt
£ R o}y :glo] Tl B BAAE A 9A ool
WS W, A =91 A el A SaErhs TAE
Go 9% 5 YeiE 7S AR ol w4 olgld
Q015)A ANISR: w159 TAE Fejo] Fago] F2 Y4
rol50] B8] EAoln, oA 1018 Su and Bell2012)04] A
WHHE, AthA 02 o] that AR Ego] 7)o wauct
o] 8% o] F WehE Mol 202 ofshE 4= ek,

A o5 ol A& wetsl] el 929 o)5- 1St
o 9 328 UehiislckFigure 9). 49 A4S Yo %
ol F2 AE AN FURE Bol= R

I_ = =
e 385

INCHEON

FEMALE

NCHEON

Figure 5. Daytime traffic flow of older adults by gender
Note 1) Displayed over 8,000 passes for visibility.
Note 2) Red spot is the destination.

of B3, oA TE=0) o]FL 7} AR oAl 2] o)Fo] ujS-
s, F2 A YlefiM %’ﬂ‘r o] olFofHE &+ AUk
F M LHOﬂHh old 1152 T8 FHA7T YA 2=
3HaL Rlem, QI AR Y2 5 o) F o] 4=l vk, o
A RIS %ﬁ;ﬂ SHHA7} AR A Qo= Eo] Jlou, F

Table 4. Top 10 administrative district of arrival and departure by gender (in Seoul)

Units: Thousands

Destination(Seoul) Departure(Seoul)
Ranking

MALE FEMALE MALE FEMALE
1 Jongno 1-2-3-4Ga (3454) Jongno 1-2-3-4Ga (18256) Jongno 1-2-3-4Ga (951) Yeoksam 1 (825)
2 Yeoksam 1 (1264) Yeoksam 1 (1420) Seocho 3 (696) Seocho 3 (730)
3 Seocho 3 (1123) Hoehyeon (1406) Yeoksam 1 (676) 1-2-3-4Ga (631)
4 Yongshin (1008) Yeoui (1184) Yeoui (493) Yeoui (599)
5 Yeoui (951) Yongshin (1125) Jaejeong (474) Jaejeong (553)
6 Jegi (865) Jeqi (1102) Yongshin (467) Sanggye 6-7 (540)
7 Dobong 1(810) Seocho 3 (1019) Gil (434) Apgujeong (513)
8 Yeongdeungpo (797) Banpo 4 (1018) Yangjae 1 (381) Gil (509)
9 Euljiro (784) Sinchon (1012) Banpo 4 (377) Yongshin (501)
10 Jongno 5-6ga (770) Yeongdeungpo (931) Myeong (360) Banpo 4 (490)
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2 A FAFE RoE: o) F WS Btk

A2 oo 2o £ FME A el ol 549 }01
7} YePdt(Table 5). @A 1135 3 491 A9s2 tii-2
e QI AAE2, W AZslo] Hizgol BT A
FA, WA BE Sl feet 7S AU ek, GTA
2} S 22 o 43 AT Helgio R Adsn B
S, B, T9E 5 w0l AF B FANE Uk, E
g A A2 A7) A 55671 s AR F e A7
91 11912} 15912 B2 A FolojA, :9lEo] oI5 A|HLez A
A 9 AL S15) B 4-a7) QlekaL ol 4 9]
o}, SiEol, W B 191 ST FEE ShA) HWE,
H33E A A2 FAL MBS 22 FAA7 A
t}, EgH o]E G2 37] AlEAZ JgEE xYo)il 37] A%
Al 45 A 8 T =R BT EE ] QLo £ ol
A Bgolx el $3 a7t EAT 4= o2t ol E

SHH, WA gAY B ol TN R AolE B
A 2850 20| T3 -F3o] A9l 3= wf¢- A HEbdTh
S 292 2 AF TR 7} WA Q)= Folok YA 11
Ao A& ol ol Fo Al SAl E2 ofelehs $7E AEsh=
a0l EATE cdEE 4= Ak HEel, 3R flo] A5+
Oﬂ ‘%ﬁﬁ]ﬂﬂ.ﬂ 124 FHA 284707 thie= 2 3 gle

S0l o= EA8H, o] FsA B2 S

LTEHM Aol o5& BT W & W2 o7l et
+ AR, 2020; Kim and Lee, 2023)= '3 =950 &8
Moz o4 olgz Bk}, A W w59
A& o2 o5 22 A5t 1Al YolA] olRojA)3L glew,
o] & YA 0158 1TAE 2 o]83= vy oA nolse
o] Sl Q13 1, 44, 2T 5 Rt Aoz 1wAg

Ch 018313 Y32 & 4= AUHFigure 6). ©]= A= AA

Buk-myeon

YEOQIU
ICHEON  '=o°

Buk-myeon

Sang-myeon

ol 50| A&

ICHEON

o= Figure 6. Daytime traffic flow of older adults by gender (Out-

side of Seoul)
note 1) Displayed only over 3000 passes for visibility.
note 2) Red spot is the destination and blue dot is subway stop

Table 5. Top 10 administrative district of arrival and departure by gender (Outside of Seoul) _
Units: Thousands

Destination(outside) Departure(Seoul)
Ranking
MALE FEMALE MALE FEMALE
1 Changneung-dong, Goyang-si (2567)  Changneung-dong, Goyang-si (318) Jingwan (185) Oryu 2( 236)

2 Munwon-dong, Gwacheon-si (225)  Byeolnae-dong, Namyangju-si (255) Oryu 2 (182)

Jongno 1-2-3-4 ga (158)

Jingwan (230)
Yeoksam 1 (126)

Soyo-dong, Dongducheon-si (219)  Jangheung-myeon, Yangju-si (174)

Gwangmyeong3-dong,

4 Byeollae-dong, Namyangju-si (195) Gwangmyeong-si (169) Dunchon 2 (156) Gangil (124)
5 Gambuk-dong, Hanam-si (144) Wabu-eup, Namyangju-si (167) Seocho 3 (133) Yeoui (122)
6 Wabu-eup, Namyangju-si (144) Munwon-dong, Gwacheon-si (166) Yeoui (122) Yangjae 1(122)
7 Cheonhyeon-dong, Hanam-si (144) Heungdo-dong, Goyang-si (149) Yangjae 2 (115) Seocho 3 (120)
8 Jangheung-myeon, Yangju-si (142) Misa 1-dong, Hanam-si (147) Gil (113) Yangjae 2 (114)
9 Gyomun1-dong, Guri-si (142) Seongnam-dong, Seongnam-si (137) Gangil (109) Segok (113)
10 Seongnam-dong, Seongnam-si (141)  Deokpung3-dong, Hanam-si (134) Yangjae 1 (106) Gil(112)
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ATE Ul A WE FHLRA A|FHE0| 7Rl FR8E Al
ArsHH, @27 FAAE Holut 23AHo] oid Hrp {2
ol BF3a rke &4 012AQ015)9) det g
ol < Uk

3. S8 SHX|9| S 1P ldEtd 2N

A3 Aol A g =9 539 FHE A7) 5
Z27317] 918 A93] BFA¢(Moran’s S AHE319T) °lE
A3iA AE Wi B TS dAFLE Queen WS 08519
FUHIAYEE =35k A =3 3, oA =2
9] FTHEE "] digt WY A RaAAE ARES AT FA41F
o2 Fou|3t H(+H)F I Ar)dEde] ERsle AR U
ettt AA 9l 0,164, H48XQ2 0,176, 94 k9l
0.158%, ‘&4 =919 371 A7)daidel 7 w7 vebdtt
(Figure 7. (). ol =¢1E9] 1 53 BAX = 5ol B
< AY AT FHoE FPFo| B A Fo| EAsla, THF
o] A& A9 Qo F3TFo| A2 x| %o| EABIAA FHE &
A& o]FIL AE Yuigtt, ofg EAL FA k1A |
5 74| vepsiet,

TAH 2HHoA Qe 371 ERlaH HEE &
A3l7] L8 HA1 2] RER|E AESo] LISA AeE 5315
tHFigure 7. (b). 30| B2 A gFE0] o3}l Qs Fela
E|(High-High)= $27 37, SHETF, AMZF, Adi=2
S ACE UeaL, G FE G Bl F 6 Y
E v, g2 SoEer 2B, ZET] B dyE
Act, =FWFo] A2 NHE0] o] Sl= EEAH
Low-Low)e ¥AT, 4T, 2T, T2 ZAQ 9B

Maoran's 11 0,164 Moran's | : 0,158
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(a) Scatterplot and Moran's | for spatial autocorrelation
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(b) Spatial cluster patterns

Figure 7. Moran's | and spatial cluster patterns in daytime
traffic of older adults by gender
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A& Boln 28 e itk ANAHOR 1A 7t
S| T AR ekl SLE SR AR fARE
e Bolm, 31eixe] Bago] AREAl WS] el 4 olFolz]
& uoleh ch, ojAfo] AR H-H FHAEE ol A9
o] FZHIA & o TRt A 0.2 vehdt,

V. 0Ex} F2t SHWe| Y 22 24

£ diolAe A =919 1 3% 23 9L A T
W) x5 7 ARS8 ¢ s SUR(Seemingly
Unrelated Regression) 2&o| $7-554S 97 aefeh &4t
SUR 2% &8st 245 +333ict, 23 374 1olA IM
7oA SUR-SLMZ} SUR-SEM 23 25 {2513 01,
Robust IM ## A3} £330 =2 SUR-SEM 2 &o] 7
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SUR-SLM 2#of| H]3] SUR-SEM Z§o| &% 23t Aoz
LERgt). SUR-SEM 23 2-89| elgg& Aw 27| 93] 4E
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< B3l BAsIgen, 24 i oAt AuEA T E48k
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% 35 A AASHT
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Table 6. Seemingly unrelated regressions with spatial effects

SUR-SLM SUR-SEM
Variable Male Male Female Wald test
Traditional market 0.066(0.029)*  0.087(0.030)* 0.051(0.029)+ 0.087(0.029*  5118*
_ _ Financial institution 0.087(0.017)™ 0.088(0.017)™* 0.083(0.016)™* 0.086(0.016)**  0.113
Private commercial
and social space  Coffee shop 0.128(0.037)** 0.107(0.037)**  0.126(0.038)** 0.100(0.038)* 1701
E;ngl:ausanddame 0.041(0.008)** 0.021(0.008)*  0.045(0.008)** 0.029(0.008)**  14.490%*
Public education ~ Senior education facility -0.026(0014)+ -0024(0014+ -0017(0013) -0014(0013) 0231
and
welfare space Senior welfare facility — -0.087(0.044)* -0.056(0.045)  -0.092(0.047)+ -0.074(0.047) 0.485
Cultural facility 0.033(0.013)*  0.023(0.013)+  0.035(0.013)* 0.023(0.013)+ 2829+
Cultural, historical, —
and religious ie"”'h'sm”ca' 0174(0110)  0139(0.112)  0.282(0.125*  0.307(0.128)* 0125
Spaces owntown
Religious facility 0.007(0.004)+  0.007(0.004)+ 0.005(0.004)  0.004(0.003) 0.765
Outdoor natural  Forest 0259(0.101)*  0.134(0.103)  0.198(0.106)}+  0.100(0.107) 2913+
Space City parks 0.173(0.065)* 0.085(0.067)  0.152(0.060)*  0.071(0.060) 6.202%*
Hospital and clinic 0.109(0.032y** 0.147(0.033)* 0.114(0.031)* 0.149(0.031)"*  19.683***
Medical space Health and human
ik Fodok Fokok Jokk
service worker 0.076(0.018y** 0.079(0.018)** 0.073(0.017)*** 0.080(0.017) 0.647
Slope -0.104(0.024)** -0.061(0.025)* -0.106(0.027)* -0.069(0.028)* 6.105*
. Subway station 0.190(0.038)™ 0.176(0.039)** 0.170(0.037)™* 0.161(0.037)**  0.201
Traffic space
Buses stop 0.099(0.065)  0.109(0.067)  0.084(0.068)  0.080(0.069) 0.011
Parking space 0.106(0.051)*  0.083(0.052)  0.169(0.050)™* 0.147(0.061)* 0659
Area 0.022(0.060)  -0.008(0.061)  0.097(0.064)  0.053(0.065) 1573
Senior resident population 0.053(0.017)** 0.075(0.018** 0.042(0.018)* 0.070(0.018)**  7703**
_cons 6.212(0.691)* 6.106(0.615)* 8878(0.412)** 9.150(0.417) 1479
Rho(p) 0.255(0.038)**  0.273(0.040)*
Spatial effects
Lambda()\) 0.456(0.048)* 0.497(0.046* 0913
R-square 0757 0723 Bk 0749
Explanatory power
overall R-square 0752 0773
AIC 21980 17722
Goodness of fit SC 161.00 11841
log-likelihood -64.902 -43 609
Homoscedasticity  Breusch-Pagan 20T 309.6°**
LM-SUR-SLM 46 A35%*
LM-SUR-SEM 91.390™*
Robust LM-SUR-SLM 1.062
Robust LM-SUR-SEM 46.017*

Note 1) N=424
Naote 2
Note 3

Note 4

[ R G0 b e

Standard errors in parentheses.
Significant at 0.1% (%), 1% (**), 5% (*) and 10% (+) levels.
The Wald statistic tests the hypothesis HO: 8,, = 85, . HO: A1 =22
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