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I Abstract |

As urban societies face accelerated aging and the ongoing impact of the COVID-19 pandemic, the
role of medical infrastructure in shaping residential environments has become increasingly salient.
However, medical facilities may generate negative externalities, such as traffic congestion and noise,
complicating assumptions about their uniformly positive effects on housing values. This study
examines the nonlinear relationship between healthcare accessibility and apartment prices through
a combination of hedonic pricing models and machine-learning techniques. The results indicate that
healthcare accessibility significantly influences apartment values, often surpassing conventional
premium factors such as park proximity, brand reputation, and school access in relative importance.
Notably, partial dependence plot (PDP) analysis identifies nonlinear inflection points and critical
distance thresholds across different types of medical facilities, including public healthcare facilities
(500 meters), clinics (100 meters), and general hospitals (750 meters). Physical apartment attributes,
including floor area, building age, and number of units, remain critical determinants of housing
prices. By systematically integrating these factors, this study highlights the need to strategically
consider healthcare infrastructure within urban planning and housing policy frameworks.

Keywords: Housing price, Healthcare accessibility, Machine learning, eXplainable artificial intelligence,
Nonlinear relationship
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A o] 9JtBreiman, 2001). ¥Fd, XGBoost2}

LightGBMZ o] g 9] a]l& /& thd &4

oAl Bl HAE HEA 0 2 ok5) EET S &
A2 o2 At XGBoostE IHHAE
~H(gredient boosting)s 7|HtO.2 HZ A0
2 140l A58 SR AH =2 J= A E
AlEstal, A Fof B4R BElof|A £ol<
o] E| 9o A= AlRIete =4 A ks 1WA
gtth= EAo] kel A, 2024; Zhang et
al., 2024). 1811 LightGBM2 1t AE HA
gof| 7¥kelu, GOSS(gradient-based one-side
sampling)2} EFB(exclusive feature bundling)
7|g0] F7tE| o] Akt A7t} | 2] AN &
of i+t tlo] el 1A ¥4 oA & Byt
20 2 k53 3 & Qlti(Ke et al., 2017).
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2831t} SHAPE 84 Al o]&(cooperate
game theory)ol4 &4 shapely valueg 7|
Hto g Zh A7t Skl 71o1% A4
oL JF TS A o= verd 4= vk
(Lundberg and Lee, 2017). T2 2.& PDP=
HAled ®E o] £4do] o Sof m]x]= H2A el
SHA ¥ marginal effect) & A|Z151e 4= Q=
7|®Ho|tHFriedman, 2001). o}7]°l|A partial
dependence #2574 S8 W] gho] o3

= 0], Lol o &3 FEHS 4 B4 HskE
YRt oA] s, o2
Sk Aol A e 0}‘47} Oﬂ—ﬁoﬂ ojd
W 2712 YIS FeAE HolF<= gholh
w=kA PDP 49 B 718718 S5 ¥4
W gho] S7HE f ol &gte] B2 o= of 2
Hoh=A] gRld 4= gloH, o] & &3 e} q]

23k Apolo] u]AF A BAE olshet 4 AUtk

Z 459 223} f19f stolH ”%E}U]H(hYpef
parameter) fF'gd°] F ol B AoA=
stolm mEtulE gh= "AsH] flsl sHE AA|
(random search)® A&st9ion, 1 ZAy=
(E 2)F 2t 183 £45 9l Edlold
o|E|2} HIAE Ho|H & 82 HIEE FARIE &
ﬁELa.gj\ ., E\:ﬂ A(—)L‘—_Q_ E_E]— o]-x% Z dqoz =] 7].3].
7] Y3l 58 A} HZ(5-fold cross validation)

2 Satct,



Suhyun Do - Eunji Na

* Yuri Lee - Seunghoon Park

(2 2) 5l0|H m2to|E| =3 Zat

= 50| mfzta|E = R? MSE MAE
Max depth 18 HPM 0.546 0.0744 0.2125
2y Min samples leaf 2 UHH ZHAE 0.9578 0.0071 0.0567
ZYAE Min samples split 3 XGBoost 09207 | 0.0130 | 0.0823
N estimators 59 LGBM 0.9558 0.0075 0.0601
Gamma 2 Z 1 MSE, mean squared error; MAE, mean absolute error;
L . 0.1931 HPM, hedonic price model; XGBoost, eXtreme
earning rate : gredient boosting; LGBM, light gredient boosting
XG Max depth 19 machine.
Boost Min child weight 1
N estimators 73 = HE ZYHAES s, Y ZHAE]
Subsample 0.9856 XAIE A-&soto] A& sfj A5l
Learning rate 0.3136
Max depth 9
LGB Min child samples 7 v _E_A_'II 7E=IE|-
N estimators 99
Num leaves 99 —
1. 7|=8AHEA
Subsample 0.4691

Z  XGBoost, eXtreme gredient boosting; LGBM, light
gredient boosting machine.

J18al KIS B9 HE B7HE Hlsl 2HA
$(R?), BFAZF22Hmean squared error,
MSE), A 2xmean absolute error,
MAE)% 9 ARZ AL R°Z 29
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i) >
N o
&

'r‘ ﬂJl
H s

IO ru*
i
e
>
)
L

Aoz 6H*j,ﬂtt1, MSEQ} MAE= %M

N W ok
S
2

1952 o & 47} o] BY9| Ao S5
A02 PRI}, (I 3)0] m@a A2 %
Y T AE7} deeo] 7bg £ oS 9xp7t

2
Mo
pou)
lo

o et e 2

24 wgo

oM ohtE 7HA S9] HAE Y] Atk
Mg HolZ) oltE EAS AuEY, H8d
A2 Bt 75.22m01 1L, Bt 5= 952R U
o=, gkt

o
T
L
Yy
HN‘
re
ol
Mo
o,
el

Journal of Real Estate Analysis Vol 12, No.1 (April 2026) 211



The Relationship between Healthcare Accessibility and Apartment Prices

(B 4) 7| =842

A9 491 1099 AL A1E

3t ofe7} of

35%S AFAot o, AW-27T A4 QI ot
E= 9F 68%,

A e AHg S ofutEL of

=
Yt 712= 533m, HAHFA7IA] 2 Bt A
= W7 9] Fat A= 334mE

125m, 5—5‘9—1’

2 B 19l N Bz | A @ | BEUA

S8 OHLtE 714 3{23&%’; 126,078 188.720 | 5,5679.620 | 1,220.572 | 592.077

2 HA m’ 126,078 11.330 301.470 75.220 31.386

& = 126,078 1.000 67.000 9.286 6.198

ratilly H 126,078 0.000 54.000 18.757 9.527

OHIIE M|cH= MicH 126,078 0.040 95.100 9.994 11.637

54 MItHE i oh 126,078 0.010 12.370 1.084 0.524

= Ho| 126,078 0.000 1.000 0.347 0.476

Tz cio| 126,078 0.000 1.000 0.682 0.466

HiRd cio| 126,078 0.000 1.000 0.251 0.434

Qx| 3= ° 126,078 126.806 127.181 126.992 0.091

ii 54 A= ° 126,078 37.434 37.688 37.557 0.057

ot 100m 126,078 0.462 149.270 46.063 35.034

S8 100m 126,078 0.000 11.167 1.641 1.325

ag SHYRXIF 100m 126,078 1.987 154.051 66.709 32.608

54 W= 100m 126,078 0.127 31.067 5.329 3.875

HAERY 100m 126,078 0.150 5.629 1.253 0.659

S 100m 126,078 0.185 17.635 3.340 1.589

oz 339=Al4 100m 126,078 0.031 47.059 11.599 6.701

24 - o H 100m 126,078 0.010 12.560 2.013 1.251

=9 Seigd 100m 126,078 0.223 46.142 14.148 7.573
offEY 7hsAdo] ARt JEal HHES] HAZF EAE & 5 A A H7HA] 9

Ukt AdE olstESo] AMHOE WE Ul

25%F L}E}‘;IE}.
THELF A7k 9] Ae

= ZEHUAL 3711 et on, 347k 9] ¥

T A2l 100moH, F-Holl /13t of ERH

o 1,117m Goixl oltEZIA] Qlo] ofutE
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oF 200mo] 4|t Aﬂm Im& %Lo )

St =3, EEHAY }45—1@2@ Eq =

7 AA ey ARtA o g | - o] de v A
#A% fzoz Bxsty 9oty wgkEch bt
H, SEH L7 Azl 245l 22m, A
T 4,614m=E Yebgon, ¥2HA 7S A

A Eol=lth o= ZshEQlo] £V AFog

H5) 5= 71A2 Y Aut

A& o]7] ELo. 2 o]

2. 43%

1) 3=y 7Ry 24 At
Sy 7HARE 24
T 0.1% ol

2oz folsiAirt. 4

=
E‘CL_

A 3}

ot

A= (E 5 2o
Z(p<0.001)°14] EA
AYE Ao He

—

Pase)
T A

= Ha e B Std. Error t VIF
A5t - -101.310 1.427 -70.980™" -
HEHH s -0.003 0.000 -81.502"" 2.207
= = 0.005 0.000 34.249™ 1.116
HEAG o 0.001 0.000 8.983™ 1.567
ofmE Mtz MICH 0.005 0.000 61.579™ 1.368
4 MTHE RIS o 0.099 0.002 43.586"™ 2.001
2 Hoj 0.134 0.002 66.416™ 1.313
BT Hoj 0.046 0.002 20.184™ 1.584
HUey ] 0.293 0.002 129.974™ 1.364
o ac ° 1.024 0.010 102.380™ 1.174
2N
== =P8 o wox
A~ S 9z -0.572 0.023 -24.352 2.548
—T
ot 100m -0.003 0.000 -72.223™ 2.478
=9 100m -0.012 0.001 -18.351™ 1.091
a2y ErS el ON ] 100m -0.004 0.000 -93.515™ 2.756
sS4 paGIEe 100m -0.012 0.000 -48.988"™" 1373
HAXSE 100m 0.040 0.001 30.194™ 1.112
ESSiml 100m -0.009 0.001 -17.029™ 1.076
SZoZAM 100m 0.005 0.000 34.911" 1.141
2N
= oo 100m -0.003 0.001 -3.794 1.143
e 100m 0.002 0.000 19.528™ 1.091

Z 1) 7 p(0.001.

F:1)
2) VIF, variance inflation factor.
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(1) SHAP(Shapley Additive Explanation)
X-].Q_o]- EHL‘:] iﬂ-ﬂ/\E
aE D 9 O™ 2= 44 B4 S8
(SHAP feature importance)?} QF=(SHAP
summary plot) 24 Ayo|tt EA FoEE
ol M HAANE SRS EIT 00N, 8
oFr = W7t oS Tl A ojwe Fo = &
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H=0] o) &3k 7] o] ol sl 7R

4

b3

214  httos.//doi.org/10.30902/jrea.2026.12.1.201

pal
o
B

L <]

PEEEEE]

variables

0H

x o]
B> o 1o
1 AT

o oo >
B nx

oF an
1o

ob
@

o
:
----|IIII|||||

|x
)

et
s
4o
BoIn

o
5
8
o
S
S
o
5
4

0.06 0.08 0.10 012
SHAP value

o
=
°
a

High

2
o 4o

!

variaies
=
z
>t
E=)

(S <]

Feature value

T
o1
e

e
]

4o
Boin

-06 04 02 o
SHAP valu



Suhyun Do - Eunji Na - Yuri Lee - Seunghoon Park

A BB PAS A Wb 21 omisiey. wreba ¥ - ojdute] 2
WA, oA B WA AA FRE & AL oIE /1AS ASAYE R0 2 Byl
fr_ o

9014 % - shglol] AXshe Zo= Lehget.

)
=

TG BTSN AR D BAE  EeEY AL olute 717 o3 glo]
o geopte mejulg] eelnrtAddoR & HARAQ S4o] BAET (1 HolAE
S FARE HolL ek 250tE A4, Y AR A2 2E0NE 74 S gt 71
A 0] AT A obtE o] o] BAIEl0] LEhT, ol E3tuglo]
e e gelow SlEo] FHHE -4 Aoldl, LEAZ SO 98] 344 2Ho] 9
Sl 2020 0184 91, 2011). Ol ZL ATE  AFH= AL 7| HSHe HHTAH AT S 5
DT T, ARATAL A oZo] Qo] WA 20| Q|@AHAS BelolA £ 4 9l Wel
Sm ALY B O AAL QY S0 A AL FA] WSt A2 AAk

4% 2t B9d agloz A4 9 s, 97, A%, A, AEdeh Agws
ouyod Weds AR oltEdq T BALTAT, BIRE, A%, A5Ed, A
ZO\RA A L) A7} WSS ol AL A4 A9 107] W gelsit o] F 5
oL ggon dEHYT ol g RA ] ¥4l ohtE A4 S40] Sgsiy], ol
49| A7} A7 5 AR aQlo] ofs) BAst A% 3ol A AEE AR 7Kg Bgs
A ARl Aol ofeh, 4] A4 A H A o] 14 BAA £ FAEE Rl
oFAE olnTHe RHG AR AUA T Ao AN PAHOR A4t e
A7t BEH 0w 83 Al A|AHEt, 3 WA ) 273 ARUE A4, B2 5 oot |
ZERALY] AT A LA AL oo 17&9}541:4(0114294 2024: 8% AAB.
Wt golog Fgsi AL ohd, oste 2022), 7% - vzt OA 5 H4 712 F53}
2golRA Mo A X|olo] B0l A o] pelE A% ofmhEo] tjgt ATl Xodke] &
2o viojd A7z olsfEr. 24 9 el A7 ATk 7}73 g 5N
9] A9 A1e4E ol ol & Ho 7|oig 4 QrHe] 1L - He, 2016: A

o o AEsIgom ol IFAEE 9 9] 2022). B2 122 MBS A4

gIsls W - oY EAA AT Aol A-E Q1 M) IE 47 o] tigt 8 719}
QA JFE vA)7] ol & = Qlck QY & B FAEIE SR A VM S ol iFge

TR HOAEQ] A1F ZHAEAHo| FFs 71043t 210 &2 A HTHA & AT E ol EfHo]
o, thE ofg] HOAE T} Wisto] 9A)sk= 7 2023 087t - 9, 2012).

o] Qltt. o] 2|5t Wgtol| A ¥ - o]} Aejr} JHo= 7H 22 5358 He HebE
Hrhs 22 T2 A HOR AR [ FAl ol A, TR 9 ATt IS 71

ofy

l>].m
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Partial Dependence of 5522 A|H
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. PDP, partial dependence plot.
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ojgt & 4= Ut} vt WH|Y] o] % FF-2l=of
S ARS]A Q1412 o] AAIRHA 4=l £, 2023),
O]Ei’c‘)‘]— ?:]X] E_/doﬂ Eq-_g_ /\H.’é’j- E]Q,]/K-LQ_ %Jfl‘é‘] §1]—
HER] 32 7Fs/do] Atk Wb 5529 5A]
e =407 g A& SOC(social overhead
capital) EAIE ST A4, A=H{IAL F
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L}E}w :Lﬂ*tﬂ oF 100m
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