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Analysis of Factors Influencing Residential Environment Satistaction for Aging
in Place among Older Adults

: Using Machine Learning and Impact Asymmetry Analysis
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Abstract

Aging in Place (AIP) has become a fundamental approach in global welfare policies for older people, reflecting their
natural desire to remain in familiar homes and neighborhoods as their health and functionality decline. AIP is not only
aimed at enhancing individual well-being and quality of life but it is also viewed as a solution to support sustainable
development in aging societies. For AIP to be successful, it is essential that older people are highly satisfied with their
residential environment, which plays a critical role in its sustainability. This study focused on individuals =65 years old,
in Korea, aiming to identify the key neighborhood environment factors that influence residential satisfaction. Using the
Gradient Boosting Decision Tree algorithm, the relative importance of various factors was determined, followed by an Impact
Asymmetry Analysis to assess their asymmetric effects on satisfaction. The factors were categorized into five types:
Frustrator, Dissatisfier, Hybrid, Satisfier, and Delighter. The results revealed that satisfaction with housing significantly
influenced residential environment satisfaction across all age groups. Additionally, for older age groups, the safety and
crime prevention factor was identified as a key area for improving residential environment satisfaction. This study provides
important policy implications for enhancing the residential satisfaction and quality of life of older people in Korea.
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S 3 =) =@ 7)of ofdt ¢14] W3 Fog Qldf =919
A QA3 A4 A F(Aging in Place, ©|3} AIP)7} #-2b=]aL 9)ck
(=R AT, 2017).

APE A AAR oz ngat EXRA 712 Yaolrt A4
o] HAH 72 2= AL 9leH, 27 71se] AstEE o
5% A FulolA A& 4715 ik A AHAAER &1
& ©aL itk 53], 2 AP 28R Q9] W= o] A
of cfgt 2P ET obZ} ARl 7 FHOAE JFBLE QT
ApBA A& A 7S AR Az AN EAL Sl 28
U a1g3keo] 7|skgeA oz F7RteE Etekal, 92 AR
< ol=3t Aol tf3l A1&3HA of-3-81R] & £t oh 2} a1y
59| LA 7 AT Hsto] digh A9t 240] 3]
3] o] Foi | A] gl Qlrt.,

SHE, 20209 QA EjRAPA = AR} 473w EA A
o X AF371E Hohz 9= 83.8%0] o2& Aof v]3f, =21
LYAEE ol 83taLA} ke & 31%00 °l2= AR YE
U 2 GA] Al AFof ok RS9 &7 QA Ya
T O dicksel vl e w2 AL & 4 qlrke]ulef,
2022). w2t 1AL AIPE AT A OE AHEE] YAl L
A7 AFSIAL Sl FASAE g 22 UE=T BeEe
Z 875, o= AIPY A|&7Fs4E A3 84 F 5ol
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1. Aging in Place 0|2 %! Z9|

Aging in Place(°]3} AIP) 0|22 “ILgAS0] d7]E B
716l oAl Aas olH 71 ek ARollA vlRE, oo
T SR AAEe] TS 7HASITHESY 9, 2015). 2
i AIPEHE 8ol ©ed] £ AFA o gt o2 ojujs}
£ A& dol, =%o] AR, BXA, 314, 7Q13 ¥t o
T2 oA Fas} X&H oz AJE2Rgstn oujel A
A& ATdshs BT 1S EH6] dio] tha Bk
(Wiles et al., 2012).

MIA 717171 World Health Organization, ©|3} WHO)2]
77AE = AIPE "2 A3 AH|Ae) 2|9S 53l AREE0]
1419 @A A Bz A AT FAR A vlaF] SYFoE A
ALBloflA B £ e &9 58E FIFA7IE Aol
Adggtch(Vanleerberghe et al., 2017). vl=t F¥ B4 o Al
EloflA= AIPE "o, ¢, 58 52 - §lo] Ap4lo] Ad
oA &2 oz AFslal, AL Held, ARYE A,
SHAL FAIE & Sl ATolgkar Aolsiar girt. HH, UNY
A1z 22z Ano] H=E Qo] JERH L FUAE, AW
5, RIbekA o] x| sto] AR} ot K| oA A|&A L.
2 Aok 4= Qs A Hsfjof gt} etal sl ATP HAES 93]
Ay o2 ARSI T34, 2017).

o]} Zo] AP AAfut B 7Hufch oulsk= vl7L o}
£ & AT, £ dFolAs "R} o= FE SYPAAE 1A
&t} 2331 Z(Davey et al, 2004)" 2.2 A oJatarz; sic}, ¢
Eo] Fax(Place) 2h= B0l =9 HE& dolA 715, 2, o]
£, T G|, E= AH|A 718 22 A GALE]eE B0 9l
thlecovich, 2014). &, AlP= ¥HH3 o2 AlZisl= Selo) =
7l WS o gt i 2RI AFSA ol AlE
Sl FARE digt 583 8429 Ygtojetar & 4= qtt,
webh Yol7t S5 Frazo] thet ol &47to] F7she 3L
FAE 3 ohA A Q] Aotrt Easit,

2. Aging in Place 138 9I3t F7187 BB 0| ofat

ATP 7lgo] vlad] =A] =YH g=9] Lol ol A ds)
= Aol FAFH Y Ate] REE Ao W A9 F
T QA ob]2 thyRE oA o FojR|A] AL rHHELA-
1319, 2019).

AR ol RRe] ATpoll Wt AT = A7 55
&1A argdskEl= A7 Q) 200090 20HE 71308 2hdElA 2
Y3 9l FAlolcHZToF, 2024). B3-S - 0] E2022)= F
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A SEE7} A GALE] Al AS 85t ] A= AE A
I AR Fol| AFsh= A2 U E R Ay dERA S
g}, 1 st FAE HEeo) AP o 3 oK) B
A& e AR Yeylal, FAX Y JsI A= e
i FAEA4Q A 7IEHA Q1 8| wElE o oS w2 Ao
EAE QI Ao 2(2013)= 604 oSl =2 T X W A
& A5 YA 7 1798 S H o2 4S5 e RS 23 o
Hhios BASIT, 4 At A&eToly AYEARZ o]F
g A= AT 7P A% AFY olf= A8HAL, RitE
LA AFR s HYAH oY ARt alFo] o]f¢l AoE e
Wik, 2Ry - vdEl(2020) a1RAY] AEEA|, A, o
7HIE Fol A& A R njX= S HFE o= A3
Fck B4 da, ARIA AR, o71HEE, uieRieke] 54
o 5o} -2 o BLA ALS|HA 7} ALPA7L ALEA g A HofA
AFH s A2 YUeyith 49$ 2021 28 A
710 A%k 5k 50419014 6441¢1 AE LR = 50+AITHE T4
o= E94 AP B 2919 FREE 2ARI, 1
A3, B3z o] v A2, dofEo] glal HajA U ¥
Aoz} F2E 5 U= FHlE B Fo| NPRIBHEA] 9| F
8 agloz veprt

S ET ATP 7gof] 3t +E7} Hlald] w2 Al2bE =2
A= A BoNA ekt A7t Aot J 9
RS 7]%F AH| 2 o] g} ATP 7+9] BAIE 43 Tang and
Lee(2010)2] AolAi= A GALS] 7IRE AH|20f) it 2/
A= Q159 7] AF oAl tigt F23F M2 YEhdt
t}, E3F Temelovi and Dvorikovi(2012)= AERARE E3
FET TA) Aol PAEL] FAUFE vjA = FFE &
At 21 A, i b2 olso] AFsiaL s 83
o] Wzlgtol| e E15lalL AL gAE0| FAZA | i AFs] T
bz 202 Uehd A HAtSlofA] 2l o3H Aldof o] f-of
ol 733}=7] die]l olFE 9% 7Fsdol 922 Fst
Wiles et al.(2012)2 FHHES] 56004 RA7HAS] Q1
oz A3 AT HE ANSH A UEAE B3l =99
AIPo]| thgh Q14)& 2AISIGICE B4 dat, e S0 ALE]
2 AL AIPE AAsH= o AHHQ 842 Yeidon W
T, 9= Ad|& HYAH F A GALE] Y] elzake Fa 29l
o= FIEI

T

3. 2RI ST TS BEE Zi0| Y

FAUER thet A Hol S W FARAY ZHo]
] 7Nefell gt BFolekal & 4+ UrkGalster, 1987). FA
Zo] B ATE USES U FARAY AFA7L ¢
She 8 W 2] th Axke] Aol YL SsH: o 27
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S F31 9ItHo]23, 2001; Galster, 1987; Galster and Hesser,
1981),

244 AEQ021) AFA EA4E 183l olE AF
s ez FALHRA RS B8l 0|59 FARH
NFES 20149 5E 20198714] 0|5 vlalsle] 24351,
4 2, FEn AR JEE EE 29 2F ofgt
E AFA] AAAQ] T %+ BAE 7HE Aol &
Ao eH, A AlE sk o FARES /4%
€ 829 diFt UE=E F7HAA T2 FH6n E3 o
£2(2015)2 HMAIE tdoZ 2013 FHAR A ERAL YAbR
5 2831 A4 ARl e PR} == AR
NSES A1, ofd FAYH Y52 PR AHulsiy
of 8l=2] A%t 1 Ad, FARH a4 HiFA= &
oF WA gt NFert &3, TR 7o wFet wFARAL-
HE F AR i IS ddFoE ¥ Aos ye
sk olof w2t A& 7HsRE A GARIE F5517] HsiAle o]
% 749 A9 77 B E 4= Qs AU E 7R A Y] g5
o] FAZ R aFHE AHAF o2 AUt 2L o)A -
0173-2(2020)-2 A EAuo]e] EAIR AT 2AF HERAL AR
§ B8ole] FARA UEE AF ox 7o BAE duAT
HE 24 24 2, FAYEE Sk ANEes A
F Q=9 Slo] frejuldt YIS v|Ae A= YEhgal, £3
=9 Fde] AF e B dgge tEA Y8, &5,
TEAITN} Z-2 FA g dfgh TSR o3 2 9% U=
AoR vepith A4 2Q024= FAET olE AFALE
o FANZEY] AL B8t £4 2, 74
UEE) 7P 2 92 viAe 292 NdFE A4, 4
A HOA, 3 F3AA 1 o] 59 HeElY A2 YET

Howley et al.(2009)= <8183 /43 AL Z4A12] 8410]
AY F7 WE=o ofF FFE v|H=A 2X2YH 32
o2 FAIGth 4 2 AFNY SUEE FA U #
Aglel 873 4, &8, ZAFUE o 75, B, Auja W =
o Al BEa 22 291504 HIRE A7 Bol veh= A
o= ERIEQI) Jansen(2014) HEZES] FU1E djifoR
FAUNE=O} TAHE 292 BT A, X199 283 =7}
7V T3 290 Yeh, ol=g 44 292 /iU A
WA Ql A WEEF IA 2-9317] o] FHH o= ol A
Alsle =Blo] I aghe 433t

o|NY FAYR WFES 24517 H3liA olHo] JgH 4
TFEAE AF 79, dBdERE defs 24ENS S &
At A AYFFES FARHE UE= IFE A=
BUEE &3, WF, A2 W =, oo B4, £3F %
5437 Sl FA% 09102 BIEYirt

4, H70| XHHN

AYPATF 2 Aa), AFHY A& AF ofFlof Qlof FAg
730l g e f-oulh AuaAT) & U 4 U
t}, ol atgRte] AIPE AHASE] Hdl FARE HiFh ==
WS DA de Yuigict, T2y ol ALEl AlAE]
Ao R -glof we} uggzte) 7}o] efstEar, S AU A
o] oY= H2 AL} 2oy, 7HEEY TS vlE F
2 S8 oj7o] o}F] ulu|dte] ATP7L ZE|R7]of o Hrh( 4%
<], 2024).

ojtt oz} A FHAPAME 71E9 AFES FE FAR
73 UFeo] GFE vl adS0] digh A3 ol duke &
Fohz ol AFsHh AT Q152 AAF A7h9] ofsht
=7 40 AR Y A, AT A4 FY EAZ gE
ARSET 2 AEY A A (M- £, 2021), 012 ¢
3 FASH ol gk 3t ;o] ALF-7H of 222 WS}l Qirt,

wpebh] FAE TR 7|Rke] S § 24 oigh A A
T AE-E felAs et AR A5 9ol ABA ==
TEEE AS3hs BFo| 3 og g5y, Bk ol
9] $Ae=SE ulofsle] EAEofAof g}, olEdt q545S
FA3lsl7] eirls 2 71AENE 710l =AAE EofollA
2s] G855 ik,

olof] 7]1E9] A4-590] 7H= TAIE Bgsio] £ A7} 71|
= APEYE oh2 Ak A, 7189 AES FARE U
Tof Y v|A= 2UE EAT) o] JiRE 54 d¥93T
EASHAY gkt AFUE aBjste] A o2 EAEHR] o
UtHHowley et al., 2009; A BZE, 2021; &S,
2015). webA B A7 4e, A7), 37| =102 ARSE
Al23lste] zt el 41 a8 WEt FAYE 1S
FEFAYUE vlal- EAJEIALA} g,

A, WHE SHo A= ol dollA e =13 =4
73 WEteof dis] AP 4BBAE 7HYste] EA48H%t.
el A 2R $42 FA W] disf Bt A A
P v|A = glen, I HA4do] FHH o= AEF uf A
Aoz A2 UFUE 7ML= 7271 AT, ol & A+
< 71AEG BHES B3l FARE WSk 9 vlA
= #5520 A FREE wofRit), 123 Impact Asym-
metry Analysis(®|3H[AA) WWHES 283t FA HEe
o 2 vjAe 2UES 47 718 (Delighter), W& (Satis-
fier), EgH(Hybrid), BY5{Dissatisfier), 24 (Frustrator) t}
Al 7k aQlo g BR%HF, ol59 AL 24516, o
£ 33l & A= FARE WSk 9§ vA= 89E A4
o= qpgsial, agst ARslof ti-3shs FAEA A =7
AFA o7 7]ofslarA} Fict,
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1. BAxlg & Hay MY

1) BMXIR

B e BAL 3517 18] 20229 FAMERAL YA1R
€ 2839t FANERAL vo) ARG o) B TERFHA
AFshe Agolw, FA7|EH, A0z U "FA7|EHAH
&, Al3zo] A3 o] FANG| At A wekg &
202 20065 E RARBH: R7FEARROICHYTH - A,
2022), FAAERARE 719 FAPG] gt HukH 2 AFE
ZARSEL, 57} cheet 29l A)Se] Ao 83 TR
< dte] AR A o Bagh7|2AE AlFa 3] A
F4 Ao 7] B0 Mo /Mg R AAE A
ExAloltH$d - 2314, 2018). £ AFoA ARSSE 20229
FAA AL A2 9] 2AZ|7H2 2022 69 1797E 119 3Y
7HAolH, AL o]9]e] =R HE A|Qlgt 177] Al- Z(AIFA]
T2 T3 AL gate s A= g g B3
ool diEAS FEal] Y8l A AFFHFRAL ARE BHY
3o 23} 2t JESEH S A 85 REAAE 7vteg 3
Eoict, =3t BERE oA E £3E 24 U gloFn| ¥
tQ(Raking ratio method)& E-&3}0] HaF 7}5-4L 248
ou, A&k A B3 3¢ 24 Al+E 53 Aoz
FEdch, B3], 2 71EA] AP A BolX 2FE& AR £ 2
g AAAZIe 2N golE 9 A4 g AL, JF
2o & 20228 FAMHRAIAME Z 51,32571CF)E AR
Eog dglct. B¢, FAME RS 24 A FEL I F
o 9 2AY, FA 9 74 A, 3AY7t L ZYea,
7Holl et AR, v Bako. = A E gl

2) Ha MA
B Aola] gl Z2AAE AL RN ZFBIIL Qs &
=2 Bg3lo] Bajstglon, Ay G )T} 2} H&u4

'1‘{5“1‘

1 844y
Table 1. Variable description

Categories Variables
A21(20M4~64A)
Adults (ages 20~64)
zage  DRROOHTA)  msmaze
Dependent (;rgseﬁg(? 2) Residential environment
variables 9 satisfaction
27|L21(75M O4)
Late elderly
(aged 75 and over)

£ 204015E] 64419] Q1T Bl Eo] THARE 654 o) 7541 1
2o A7|wQla} 754 o)4e] 7|kl o g JHESste] A Aty
o] FA WEERE AASI ol AE A7) =2t
7)o RS R4S olf= T F53hs 754 °l
2 =1 QI R, 654 o] =9 st 53 A
ToR Hi ARtk =219 AR A7]|x203} 37k
Qe g o] BAsH= Ao] o viZsltHY A& 1A S,
2012)31 WkE] 7] wfolc},

FEHUPR FAR UFEE vkt EPHLS g
T Hipe 25 gARA e o9 EU5013), EUE5Q3),
HEGR), e 54D 44 HEE ZH=] Qi 2 97
£ olF o HiS EUF(07), EUS(1R), F0A), we ¢
ZOH) o2 ARGt

EYuieEs 13 FARE e FFEE U= F
9 Qi ghFaclo R AAsiglon BE FAMHRAL UAtE
£ &8l AAsigint, A% SYusES B dolA ALg
H FAAHzA dolHE &3 AYA-HEIF-F3v,
2018; 29H - M3, 2019)5 Farste] FAEK) =3 AF
TEHUSEL A ML 7T B, FHEY, 2RV &
A 8z FE3M] B8t

M W 7 B4 A, 88, &5 &, 7Y £¢ 3
Qv W2 FFE(Y. O F 45 £5Y B, 2AFeE
g0 & ARE 094 1005+ ¥ vlgh, 194 1009 € o)
3005+ ¢ B|gk, 294 3005 ¢ o4 5005 ¢ vk, 3T 500
2F 9 o]t 1,0008F € vk, 4¢kA]: 1,0005F € o)/ 1,5009F ¥
o]gk, 5TA 1,5005F ¥ o)/de] £AF MR AAste] £43)
st

FH B RE2 oA FE o R 8 =R ER S
FY =350 Fe FE9 eaig Aurt FARMY W=t
do] Utk ABAT(F714 - 4B A, 018)F Fatsle o5 4
ot AAsglct, webA 8 =T AN RALA
i 7158 Farste] A5 34 v]eHo), 39 o4 59 ol
(1), 59 ol 104 v]gH2), 108 o} 159 v|gk3), 159 o4

Description

Individual overall residential satisfaction (0~3 scale)
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Categories

=L
Independent
variables

Variables Description
o _ _
Sex Female=0, Male=1
sy Elementary school graduate or below=0, Middle school
Ediisatist graduate=1, High school graduate=2,
University graduate=3, Graduate school or higher=4
Less than 1.0 million KRW=0, 1.0 million to less than 3.0
e million KRW=1, 3.0 million to less than 5.0 million KRW=2,
E{":‘O“‘r;‘é-_ 5.0 million to less than 10.0 million KRW=3,
10.0 million to less than 15.0 million KRW=4,15.0
MO I EM million KRW or more=5
Individual & IETIPN
household Number of household members living together
haraetarics Number of household members
OJM 8 o2
Experience of residential No=0, Yes=1
relocation
Less than 3 years=0, 3 to less than 5 years=1, 5 to less
FRI LS than 10 years=2, 10 to less than 15 years=3, 15 to less
Housing age than 20 years=4, 20 to less than 25 years=5, 25 to less
than 30 years=6, 30 years or more=7
HEX|S R Seoul metropolitan area=0,
Location of residential area Non-Seoul metropolitan area=1
HYAME HZY e s
Commercial facility accessibility Ease of access to commercial facilities (0~3 scale)
SIS R ; .
Hospital facility accessibility Ease of access to hospital facilities (0~3 scale)
=l < nstitution faclities (0
Public institution accessibility Ease of access to public institution facilities (0~3 scale)
e N RS ] i
Cultural facility accessibility Ease of access to cultural facilities (0~3 scale)
SH 3 =X F2Y
Park and green space Ease of access to park and green space (0~3 scale)
accessibility
Eus 22y - -
Public transportation accessibility Ease of access to public transportation (0~3 scale)
AT HYY - s
Convenience of parking facilities Ease of access to parking facilities (0~3 scale)
E'%EEE‘;S d B3 Qrrty destrian safety of di d |
Neig orhoo! Pedestrian safety Pedestrian safety of surrounding roads (0~3 scale)
characteristics

USSHUIET
Educational environment
satisfaction

Educational environment satisfaction (0~3 scale)

U B B

Crime prevention satisfaction

Satisfaction with security and crime prevention
(0~3 scale)

e A HE
Noise level around the home

Noise level around the home, including car horns
(0~3 scale)

Sl AEf PHEEE Cleanliness and waste management conditions
Sanitation Satisfaction (0~3 scale)

2% H= . .

Level of air pollution Level of air pollution (0~3 scale)

OlRto| 27|

Relationship with neighbors

Satisfaction with relationship with neighbors (0~3 scale)

T R

Housing satisfaction

Current housing satisfaction (0~3 scale)
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304 o]AK7) 2.2 AT sle] Bajof Ba51%t

oo g 1Y §A4 T2 AERA SEAE 2R
el i FHAQ SR A4 E i

2. EMYEE

1) 718k Wi

£ gdFoMs oA A% MY A FaEE 4E
5171 915t Z1AIERET A 714 7%t 71 Ak W ES A
&%, 71A & ANESt] 248 A S S5 AS=E T
AN, 58] m|Ale B 9 49 & S
#9 o2HDing et al., 2018), TRt 739 95 W4E A
2J3tal thg3A4 BAIE s1ddtH(Wu et al., 2020).

71AEt s WHES ANl oA, AR TSRS 27
B a4 7o) A B4E I A, iRy Hesol A
B2 AR BlAE A Y-S Hols A2E Yehgt,
o’ B2 4. A7), 37|xe] e ABHlA &
Aoz SUHY. ojet T2 A= YR 22 A
T3 AN He R AW of= e, W 4o ujA
BA L2 N9E 4 e 71AE S 285k Aol By
Shctal Heksgic,

meba] £ Aol oS Aol St vldE BAE L
HT & Sle YAE g gaEE 299 GBDT €a8Ee
AElsto o5 B7IsIeH, & 7= IAA THES 83}
7] gkl FEREE -1, 0, 19 Al 7HA] HFEE AP35
o] B 282 ARSIt 239 7AIsks 2dE A5t
7] $13ll Accuracy, Precision, Recall, F1_score, AUC2] |3
S AMEste] 2Q18151aL ofof whE A= (& 2)9t 2.

GBDT ¥3F&2 A= e 8 &7= o9 A9
Classifiers A/43taL 19 ti3t A5 A2 B} g
¢ AF A5E =23k Aol on, A YR|slaL
melo] gutst 58E A7 54 AdrHAEAEY, 2019).
349 7|A3kE aEE 299 YRe SHNAE 715E
I 537 5] oS0 7R =S S Y=
Ae] Ao, 34 7Hsdt 7|AIskge] Yo s EdEtAS
AT 4= AA = AHEEA - 01471, 2022).

2 GBDT 2 M5 Znt
Table 2. Performance evaluation results of the GBDT model

olofl 2 A= 84 7154 718t 7|45k =8l SHAP WY
£& Bg3lo] 7 BgsS0] 1A £ HEE 1]
A o] Ad FQEE Totsle] A L FHse
A stk

2) Impact Asymmetry Analysis

Hlh 3 G E4(Impact Asymmetry Analysis, ©13F IAA)
2 Mikuli¢ and Prebezac(2008)e]l 2]3f A|oksl H47]Ho]ck
2oFE YrEstal A WA EANY Y 2 GEER Q3 de
AREI Qe A7 HHY FAE-UEE BA(PA) WHEL
2 7HA] o] 23 - HHHEZ HA7E EAgE. IPA S Ao
w3 2471 ARHAQ] W] v]X= FFo] AFFolal i
Aolzh= 7Hg8& 7HA AL 9tHTuan et al., 2022). 21U AR
AH]A GRS izo] B3 ERoA = Auls 4450 ARtA el
Szt A PAE 7L E9FIL HCao et al.,
2020).

ujzka) o] Fof HE2 IPA 7| SHAIE ¢ F& 2|
98l 384 o] o] TS AR A9 ZF £4] Q4o tigh Bt
of Au] 20| HukA] TEE 71o| u|A A - v R A JHBAE
APBATHERS, 2023), 384 0|22 7|E(Basic) 24, 2
(Performance) 8.4, 30|(Excitement) 24 & W ojuf 7]
E(Basic) 84 w2 A7t AFEHAY SFEYE 11749
WSS AR Z17] "] ofefdt 249 Al I
oz, 19| WEA-E FF7| oz BEFET A& Yulgt
o}, 183l AJ3HPerformance) 84t A7 SFEA] ko
EUE 248 23101, A7t SFEE UE 848 283
AL ojo|glt}, Zu|(Excitement) 84E 7| (Basic) 2.4:24=
Hih2 Bu] 9471 A3 B EEE = 84a= 483514
o, gl o] 247 gickal sjA o3] a9 ERtEE
ZH8}A|= Y= A Gfuldi,

IAAE (O™ 29 o] $hA] ATet 384 o2 st A
o2 ol 571 849 FHd(Frustrator), BHDissatisfier),
E3HHybrid), $H=5(Satisfier), 71%(Delighter) 842 EHF
g ol ol JAACIA 7R E£RE 249 FH4
(Frustrator), E%HDissatisfier) 84% 384 o|29] 7|2
(Basic) 840 333l W= (Satisfier), 71¥(Delighter) 8.4
=384 o|22] Tu|(Excitement) 8.4x0] d]gsic)

Age group Accuracy Precision Recall F1_score AUC
A9 Adults 0.86 082 0.61 0.68 094
7|21 Early elderly 084 075 0.60 0.66 092
27|21 Late elderly 084 071 059 0.64 093

32 ===, He0 HM3% (2025)



TKIe| Aging in Place® $I8t F718H2 BISE FEIQ0I 24

=g o1
{Hybrid)

pissatct
' °r) 21 g1
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12! 2. Impact Asymmetry Analysis 122
Figure 2. Impact Asymmetry Analysis graph

ESH IAAE #'dE 24 tf8](Penalty Reward Contrast,
ol3} PRC) £49] gt -f-3olc}, ojuf PRCE] AA|l= B4 238
73 4749 A7t 2281 #dE (Penalty)E Fifslo] AFA
9] EtE opr|slaL, A7t Fo B Reward) & A58
A2 718 Erhe AL Yul@eHCao et al., 2020). ©]
oF 22 e 2 FYgehe] upAg fofollA A2 A¢E o
ARGEIUAIGE, | o] 23t W EE EAAE Fopoll= 285}
o 49 A7) o EAFHDong et al., 2019; Cao et al,,
2020). TEbA B A TR $491 AFAR] FA%E w
Fe 7te] /A7) vlci A Aol vlAF A Y = 917] W&ol 7]&
9] A5 IPA W 9] SHAIE SETIAA S B85l Ho
TFAZ o= o5 FHAQ FAYH UKo oigt HAleH
£ E&8kalA} gk, IAA W2 27| Al 7HR] DAIE o] 2
Y 71 92 offif A,

FA, TAA S A8sl7) A8l 2 S Higt 5
-1, 0, 19 Al 7HA] W= A2t o] ALY 22 PRC &
A& AAZ sz TAA E4& F3517] f13 B=3olc}, ol
71E e &, $93 §99 03E& AT =N TASG LY
o] H'dE(Penalty)2t EAHReward)2] A2 FaE H7Hed 4=
glow, £/4do] FPF o= HrHE S o] AEE olsisA €
o}, E3E 2 As FAMHRA Ao B8% 29 &
AE SHs7 43 Akoly] wiEe] A8’ 7| WMeE A
A 4 93-S 183H] Wu et al.(2020)9] £57 7|&& Farst
o "UEA"S 7]% W= A8 wahA 43 A=o] 21
A gt UEE HeE -1 BUE, E9E), o),
108 )2 A28t

th2oz 7} S g 7| AgtGoE ST BN,
3 4 U5Y 4 oSE AA Wk F43(Predicted Overall

Satisfaction Scores, ©|3} POSS)E 43431, POSSA(EYS),
POSSN(Z), POSSS(RH)Z. F713te}, 1231 ofehe] A1 7]
gho g A¥bHQl YHE(Range of Impact on Overall Satis-
faction, ©]3} RIOS), W= B4 A (Satistaction Gener-
ating Potential, ©|3} SGP), W% 4344 A2 (Dissatisfac-
tion Generating Potential, ©13} DGP), F% BItH& (Impact
Asymmetry, °[8}IA) A5 HFEH o2 ALl

oo g, 99| dgE Sl AT 1A A9 ghol| weth
= 49 E4E RSN old [A A9 AT 1AA
£ Z8% A3¥A+(an et al., 2022; Dong et al., 2023;
Chen and Feng, 2024)& a1sto] AAslgict. sig ArelA
© IA Aol g3l 718E F= 2U(Delighter, 1A 20.7), W&
A& F= 8 (Satisfier, 0.2<1A<0.7), 3f°]H 2] =(Hybrid,
-0.2<IA <0.2), BUETL F= a9l(Dissatisfier, -0,7<IA
<-0.2), FALE F= 9% (Frustrator, IA<-0.7)] 57} ¥
FE B3 71EE F83%. ol wet 2 AeME F
A3 PARE S E8310] AEE 1A AFE 7INEe R 579
YR Bsto] 248k

RIOS = POSS,— POSS, 1)
_ POSS,— POSS, 5
- RIOS

pap - P05, ~ POSS, o
~ RIOS

IA = SGP— DGP @

V. Gt Zat
1. 7|12 SHEA

£ Aol et 7)Ql 29| Uk A9 7|2F AR d
£ (3 2}, T5HF FARE UEEe BtdA= 4
012 ukZEo] 20,9137(76.91%)°] oL, A7]%0l 7,505
(76.54%), 371212 7,694'5(56.60%)°| ©et A o2 Vel 25k
o8 R FAYA | tfste] THEsh= Hel A CE Yl

9] ¢, A digh EY SHAE 14,3175 S 24RE
o A4(52.65%)= AR Frt, ol ¥hsl, H7]=Qle 255 &Y
ol3lQl S22} 1,8238(18.59%), 7R AT SHA =
2,4919(25.41%), 158 u7tA] £Y% 9= 3,970%
(40,49%), thetil £ SGAF 1,345%(13,72%), e ol &
o SEAF 17678(1.80%) -2 Ueht a5 8turkA] EY3 &
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Table 3. Descriptive statistics analysis of individual, household and housing characteristics

Adults Early elderly Late elderly
Variables
Obs. % Obs. % Obs. %
Very dissatisfied 123 045 63 0.64 104 1.04
. s oiEE Dissatisfied 3041 1118 1234 1269 1464 1447
VarFi)able Residential environment Satisfied 20913 7691 756056 7664 7694 7660
satisfaction =—
Very satisfied 3114 1145 1,003 1023 793 7.89
Total 27,191 10000 9805 10000 10,045 100.00
Female 4664 17156 2459 2608 4166 4147
ge%( Male 22527 8285 7346 7492 5879 5853
Total 27,191 10000 G805 10000 10045 100.00
Flementary school graduateor 476 116 1873 1860 5681 5656
below
Middle school graduate 1141 420 2491 2541 2080 2071
= ] High school graduate 10661 3884 3970 4049 1646 1639
Education ——
University graduate 14317 5265 1,346 1372 563 560
Graduate school or higher 857 315 176 180 75 075
Total 27,191 10000 9805 100.00 10,045 100.00
Less than 1.0 million KRW 1932 711 3826 3902 7786 7751
milontolessthan30millon 5490 2730 3087 3148 1404 1398
3.0 million to less than 5.0
million KRW 10175 3742 1,737 1772 577 574
A
. 5.0 million to less than 10.0
Income million KRW 85206 3136 936 955 190 1.89
MU 75 0 milli ;
lﬂdivjiz:iugli £ 1R JlESsAbandan 619 228 68 060 13 013
Independent
variables | \cahold 15.0 million KRW or more 449 165 151 154 75 075
characteristics Total 27,191 10000 9805 10000 10045 100.00
. No 5856 21563 1,611 1643 3099 30856
Experience
of residential Yes 21,336 7847 8194 8357 6946 69156
locati
e 27,191 10000 9,805 100.00 10,045 100.00
Less than 3 years 1,635 b6b 207 21 123 122
31oless than 5 years 3717 1367 587 599 290 289
510 less than 10 years 4,081 1501 795 811 556 554
10 to less than 15 years 3139 1154 886 904 596 593
ZEH LEE
4 ”[FTE 15 1o less than 20 years 36561 1343 1146 1169 986 9.82
Housing age
20 to less than 25 years 3399 1250 1,342 1369 1231 12256
25 to less than 30 years 3649 1342 1,793 1829 1807 1799
30 years or more 4020 1478 3049 3110 4456 4436
Total 27,191 10000 9805 10000 10,045 100.00
HZEX|H 9%  Seoul metropolitan area 10336 3801 3122 3184 2566 2555
Location of -
residantial Non-Seoul metropolitan area 168565 6199 6683 6816 7479 7445
area Total 27,191 10000 9805 100.00 10,045 100.00
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G217t 718 wol ARk AeE FRIE e}, 2Euy F7]xgl
o] Aol 258 EY ol3t SFA} 5,681H(56.56%), %
st 9 S9AF 2,0808(20.71%), 153 £ SHRH,646
H(16.39%), o3t &Y A 5638(5.60%), Hh ot &
A SR 75%(0.75%) 22 Vel 258 £ olste] gEg
2F% SEAT 71 wol AA|EH= F oz Yehth 459
735, 4 Aol A 713 go] ARk 3004+ ¢
ol4 5005+ ¢ ujuto g SIEQict 18y Qo] AL, 7|
w913} 3791 B 1009 @ vlgkel $EA 6 B8 Ao2
UeRd7] giie], £ At BF 255450 ¥4 ¥ A& &
Qg <= 319itt,

oAt AE o] Tt AP 7|12l o]} glrtaL
et SHAE= 8,194H(83.57%)01 913, T71%=Ql QA] oA A

AL LHZO
i T N 1, e

E 4. 2287 54 7ESAN 2t

o] qlckal &3t A7} 6,946'8(69.15%) 0.2 F AP BF
oAt Ago] Sl SR Hlgo] f £3& & 4 9ot viA|
oz R AL Y FY9] Fmof Adt AR 42
o] AL gRE AR 3 T ¥ ET} gjRE n2A BiE
o] Qlglct, 13y A7)l 309 oj4olzta ©Rt SER7t
3,0498(31.10%), F71%:912 4,456'8(44.3%6%) 2.2, F AH]
BE 30 o)) Fejof AL Yl SEA B Aoz U
Epyict,

TR EAof W AERA 7|2 5ARY b= E 99
Zeh 7 o] B, AL BE o 3 ARl e
7He] £ 2,69 0.2 vyttt T18]5 H7)k21e] - 3
7 AFSH B 719 71 205501 AT, F7]=9018 1.73
goz yeh} AH7)|welo] 7 AFE AL Qe 7HrEe] 7t =

1.
e

Table 4. Descriptive statistics of neighborhood environmental characteristics

Variables 82l Aduits 37):c9) Early elderly $7)1:9! Late elderly
Mean S.D. Min. Max. Mean SD. Min. Max. Mean S.D. Min. Max.

;ﬁbj} of household members 269 124 1 10 205 088 1 9 173 080 1 7
§§£Ee§%§acility accessibility 196 065 O 3 186 070 O 3 170 076 O 3
ai;lligaiﬁw accessibility 194 067 O 3 1.81 073 0 3 166 079 O 3
gﬁiﬁn?t%ﬁion accessibility 197 065 O 3 186 070 O 3 173 074 0O 3
&E_itiri E.Eﬁy accessibility 171 077 O 3 160 079 O 3 150 081 0 3
E;??aﬂc?gin space accessibility 204 OeF o 3 199 068 0 3 194 070 O 3
gﬁ)ﬁ%‘[gﬁ?{mation accessibility 199 068 O 3 192 070 O 3 181 075 O 3
ijr}atﬁigr?éf of parking facilities 183 077 0 3 180 077 0 3 18 072 0 3
E:ﬁgi;%?n safety 207 057 O 3 203 0567 O 3 201 068 O 3
%ﬁ%ﬁiﬁnvironm S SAtSFAGHOR 202 060 O 3 193 063 0O 3 184 068 0 3
g?é%giﬁion satictiohon 211 0563 O 3 206 062 O 3 202 063 O 3
EO-T-‘SE;EEJ\:)‘\@-%QE&WG the home 193 067 O 3 193 067 0O 3 194 066 O 3
?ﬁl%ﬂ&ﬁiismcti & 212 054 O 3 209 064 O 3 206 063 O 3
ﬁejxf'eglzujﬁa\irrépoliution 207 057 O 3 208 0567 O 3 211 066 O 3
E{iﬁ?ﬂ?ﬂé with neighbors 207 047 O 3 210 047 0O 3 215 048 0O 3
R SR 2056 060 O 3 198 051 0 3 192 063 O 3

Housing satisfaction
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EQET F& AR Uit ol#gt ohat AR WellA]
olxte] HAjel 3lo] =7l TEES Hatglo] A7|ed} &
719 BE 42 2,104, 2,153 22 & EE 3| 2
Aoz Uepyrt, webA olEo] AFslal gl ZRIgd YoflA
ol%1e] friztol & 2= U & 4= Uk 2 o]
g, E5AA H2Ae i s A7 3]0l B
T watghol 7k 1,607, 1.508 22 71 Waol gl it
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A Yhs A 0F BEoEr

2. 7|Aigks 2t

71AEES AMESte 7 9 VHEEA, Y B4, 2983
S40E FARR US| gqiF Add Fes £4% 2
€ (E 5 gt} & dFelMe 71AskGgl g 224E 345t
7] $13} SHAP WHEZ 2831 Shapley value® HUZt
(SHAP_abs)t §i5= ZF AFH# A (corr. )& T7 A AT,

ARAEE W49 A FAT0 2 SAHE HUSA
< Alelgt 22833 54 SH7A 71sshd o3t 2 4
9] Aol 78 USE, B3 A, AdAE A2, 35
A A2, A FHY 23 FE €22 Fo57H =4 Yt
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BE5HLEZ=Q- 929

Table 5. Importance and ranking of variables

Adults Early elderly Late elderly
Rank
Variables AR COIT. Variables SHAP_ COIT. Variables SHAP. COIT.
abs. abs. : abs. :
1 Housing satisfaction 030 000 Re'lationship vath 022 001 Housing satisfaction 045 -002
' ' neighbors ' ) ' :
2 Pedestrian safety 022 -001 Housing satisfaction 019 -002 CHne prevennon 041 -001
satisfaction
Commercial facility Park and green space Commercial facility
- accessibility 020 “hal accessibility U™ bz accessibility 0=a 4
4  Publicinstitution 020 000 Levelofairpollution 013 -001 Fublicinstitution 027 002
accessibility accessibility
Noise level around Hospital facility Hospital facility
E the home B33 oen accessibility 035 accessibility 026 &
g  Parkandgreenspace .4 gy Publictransportation 444 01 Hoysingage 026 -0.00
accessibility accessibility
Crime prevention g ;
7 S 015 -000 Housingage 009 001 Pedestrian safety 024 -001
3 Hospsta! f{;lcmty 013 000 Public institution 009 -0.00 Public transportation 023  -0.01
accessibility accessibility accessibility
: . Park and green space
9 Housing age 011 -001 Education 009 -001 accessibility 022 002
Sanitation Crime prevention Eucational
10 satisfaction 011 000 satisfa?:tion 009 -000 environment 022 001
satisfaction
11 Levelofairpollon 010 -000 commercialfaciity —44q gy Convenience of 020 -001
B ' : accessibility : : parking facilities : :
12 Relationship with 010 -001 Income 00s o001 Noise level around 020 002
neighbors the home
Convenience of Sanitation Cultural facility
H parking facilities 009 001 guistaction 00y -0 accessibility 420 000
Educational Shriation
14 environment 009 -000 Pedestrian safety 007 -001 e e 020 -001
satisfaction
Convenience of .
15 Income 009 001 parking facilties 006 001 Education 020 -000
Number of household Number of household : .
16 e 009 000 s 006 -000 Levelof air pollution 017 001
s Educational : L
17 g;'fg;;'bfﬁc”‘ty 007 001 environment 005 002 E:i'aﬁggfsh‘p Wit 014 002
Ly satisfaction 9
fg Dlleuantionafion pge g5y  Deiselerdaoong 004 -001 Income 013 001
accessibility the home
19 Education Bbs ny ity o, gy Numberofhousehold g4 i
accessibility members
Experience of Location of Location of
Z residential relocation Bog: a0 residential area 004, B0 residential area haz =09
Experience of Experience of
& o Db SRR residential relocation O S residential relocation U
gy  LocOnDI 002 -001 Sex 003 000 Sex 010 -0.00

residential area
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Table 6. Comparison of variable importance and ranking

Variable importance

ranking
Category I
Early Late
Adults  ierly  elderly
Pedestrian safety 3 15 8
Noise level around
the home g L 12
ir@% & Pparkand green 3 10
38 3?.-| space accessibility
Individual : -
key factors ~ Level of air pollution 12 5 17
by type Crime prevention 8 1 2
satisfaction
Relationship with
neighbors 13 L L
.= Commercial facility
ggga% accessibility ¢ 1 4
Common Public institution 5 9 5
key factors  accessibility
ordie Hospital facility
twot o
oypes accessibility e o 4
BEESE
38 82! Housing 2 2 1
Allcommon satisfaction
key factors

H 7. Impact Asymmetry Analysis 244 Zat
Table 7. Results of the Impact Asymmetry Analysis

£ ST FE8t] A8 s 4Rl AE 71
(Delighter) 84x= 58] ThEtz, B3 QR4 Wb Aef W=
Z BRIEIT), of2Rt 8912 w2 AU B o A F
A3 o] A2 Y2 v|A)7] diEel ofRt &
ti3te] FE3t AHE FAISHAY, olE FA7IE Aol Ta3)
o}, E3, olSoAl W (Satisfier)& T 84E FAAA A2
A FEAE A, A FRHY a5 Ak, T Y A H2A,
SEAd AR RIS, ot 8452 BA0d 8
& ORARL w2 ECE RAEY FUSIA FARE
ok o 2 WSS ATE 5 e AniRit

A71=le] FARE W5E| 7|18 (Delighter)& F= 84
€ olxIe A, 7 fSE, drled Ak, W A =
EE e ol ol5e] AFSAL e 283l dikt ©]
202 AU vAVL e o 2 WSHES A 00, #
RETH 2] AF81AL Qe e giRt wEo] Folok &2
oughct, EF, WE(Satisfier) & F= 2= FYU L =X A2
A BN A2A, dIFuE A28, ITANE AR &
A=A

37|21 o2 Aol vlsl T (Hybrid) L4 Hhiet 2
I7FvERiTh AR, YA A3, FEAIE ASA,
SEAld A2 FARS WSk gkt S7iet g B
A ARE 2719 9L tAE AR YEgeH, o= 3T

Category  Rank Variables RIOS SGP DGP A o asi?%‘;’ﬁon
1  Housing satisfaction 076 089 0.10 078 Delighter
2 Pedestrian safety 059 118 -0.18 136 Delighter
3 Commercial facility accessibility 062 074 025 048 Satisfier
Egﬂlts 4 Public institution accessibility 062 074 0.25 049 Satisfier
5  Noise level around the home 0.60 075 024 051 Satisfier
6  Park and green space accessibility 0.60 0.80 019 061 Satisfier
7  Crime prevention satisfaction 064 112 -012 125 Delighter
1 Relationship with neighbors 076 093 007 085 Delighter
2 Housing satisfaction 076 086 014 072 Delighter
3 Park and green space accessibility 059 077 023 054 Satisfier
7|0l 4 Level of air pollution 0.68 085 014 071 Delighter
Early elderly 5  Hospital facility accessibility 053 0.63 0.37 0.26 Satisfier
6  Public transportation accessibility 057 072 028 045 Satisfier
7 Public institution accessibility 058 067 033 035 Satisfier
8  Crime prevention satisfaction 072 088 012 077 Delighter

38 ===, Heo HM3= (2025)

Ct2 HO| R0 AHl&5(Continue on next page)
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Category Rank Variables RIOS SGP DGP 1A clasiagcg;m

1  Housing satisfaction 074 083 017 0.66 Satisfier

2 Crime prevention satisfaction 073 087 013 073 Delighter

3 Commercial facility accessibility 047 0.60 040 0.19 Hybrid
57|40 4 Public institution accessibility 049 0.59 041 017 Hybrid
Late elderly 5 Hospital facility accessibility 0.41 054 0.46 0.08 Hybrid

6  Pedestrian safety 0.69 086 014 072 Delighter

7  Public transportation accessibility 051 069 031 038 Satisfier

8  Park and green space accessibility 057 076 024 0.52 Satisfier
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Table 8. Unique identifiers for Impact Asymmetry Analysis
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Aol Adults F7|Q1 Early elderly £7|=9l Late elderly
Unique : Unique ; Unique .
ideriihiars Variable names ntihors Variable names enfifiors Variable names
A Housing satisfaction Al Relationship with neighbors A2 Housing satisfaction
B Pedestrian safety B1 Housing satisfaction B2 Crime prevention satisfaction
C Comme_.\rqal facility C1 Patl and_green Spee c2 Commercial facility accessibility
accessibility accessibility
D Public institution accessibility D1 Level of air pollution D2 Public institution accessibility
Noise level around the home E1 Hospital facility accessibility E2 Hospital facility accessibility
Park and green space Public transportation g
B accessibility il accessibility b2 Pedestiamsatory
G Crime prevention satisfaction G1 Public institution accessibility G2 i t_ra}rjsportation
accessibility
H Hospital facility accessibility H1 Crime prevention satisfaction H2 PRICHE CreTnace

accessibility
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