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0]/ o1 Ao wFa TS v A, ¥R T2 AFE0] Ao 2 9ls] Y A1) AE 1A
ool AAIE ke QU wEbA], FAbgAA| o] AE | u| Aol S ofsfisr| sl thaldd+%
9] 344 I € +x24 B4 tigt olsi7}t P as)t.

(F 1) FARGAA] ol A4 20 @AM 34 242 Harris & Ullman(1945)9] A
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ohd of 2] R 4lTh A JH 0 = FAIZ-50] A= o] A W] XY 7H T 9 EF ZAIE
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xie} 42 el &2
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FAA, 2025; FAKIEE A, 2021).
ol2fgt FARG XS] Thd) A F20] EAL E A7 HEAsLAL Si= A E = wA o1 @/
S B3t Y =E olsfsl= vl F-83t Al AlB 3t FARFAA|S] oel Al = Tk
AV, A T U7 & Loﬂﬁ EAE 71}, thig SHoA = AT - S
] L
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IS 5 2H o] TR 54T IS TAS GAste] AvlxielA cope HeA g Al g sk
ol A1 115) Al A S sk ol 54 A|eie] A=A o] e Al
Ak 4 9l 7R S QI whebA] 2 Aol piAle g3 B 9 g 2 tol
oF AR 7 ol A AE=]uAlo 1A @A) Skt ol TS AAACR oS- 4% B et
9lom, 0|2 B3 o9 AEelsAlo|d SEe] paske B wlelel, WY 2 thewt
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5. BLEGAIY MEC|IA0] g

A E ™A o] H(gentrification)2 Glass(1964)7} HE19] =4] HolE Ayshy| QJaf A2 AR
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Sh-8ol=, QR ARt FARS Y02 X $go] 7WAEHA B-aAil 7HAo] Asstal 7| A
S} GA) ARlo] L= FARS oJu[skH Atkinson & Bridge, 2005). 1&gt AIE=]TA|0]

& I

;

A A B3lete 3784 S1o| Sl= N, ARl £385 Aot 354 siA 59 #AHE2
Rkl (Glaeser et al., 2001; Lees et al., 2008), B4 W2t} Eof mah A, 358, 4,
T3 AEgA Ao E {3 4= It Gotham, 2005).

AEmAlold FAtof gt |22 AL Smith(1979)7F AIAIRE A A} o] 2(rent gap
theory)olA] &3ttt o] o] 2of| w2 HE | A o] A2 Thdt QI o]50] obd A29] T4
S @R, AR A7t A A 2L 2|7} 7] AR 245 A E g A o] A T 7Hs4do|
oItk AAIE HAUECE AYHEtHSmith, 1996).
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A QR0 A5 2RE AHQlS Hojg= =] 27] A1E2A] F831 9J0)E Zh=rt. FARFHAI9]
735 T} 281 HOR S S = FHAIER|mA 0l Aol FASHA UEHAL Qlof, Ley<l

F

o4 Fo] Smithe] A2 A3t A S 24 52 AL =+ AUt
FARGA A 9] A E 2| g A o] AL tha 20 37 S/ wet A R = ApdstkE

v}
o
o)
ofo
L
o]
2t
>,
o
o
N
iy
i
ot
o
1A
2
M o
G
o
)
el
o

rE

by AT A E] Q) -2 i Al 7R Hof| A= Davidson & Lees(2005)7F ¢ |IATY
7R At ol A B3 4153 A E 1A ol H(new-build gentrification) o] 3= Il
t}. o] 71& AEEL] JHSE B3 AR IF8eb s HE = Vo E, thati Al ZEAR

32,

e

o
oj
<t
)
19,
)
i_"‘
1o
il
1B
ot
kl
i
&
1o
=)
9‘15
2
T
(o]
2
N
ﬁ
ox
o|»
)
oo
HT
R
2
fllo
ot
iz
ol
ol
rr
|
N
)

168 https://doi.org/10.52344/hfr.2025.9.1.159



I

2

o) 4 A= uAl4 SE @ 24ag) 24

otz EXJR] o4
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7|E AA5SE] F A|F o] 2 SIATHEF=Z, 2019). 1£’1°H~74 olF @IS olEHer
HZoh, Freeman(2005)2 AE=|mAl0lA BgollA Lehd= olsd= AA olF
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o] A AN AFH 0 2 BAjsto], AETAL)H T LeRE Q17 of50] B7k4 B4
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O 2= 3thH(cross-sectional) 40l 74t £, 20224 A|F 9] AE DAl AT EE T4
W 511, 2018~20224 7171H0] HSHE(TAIAI7H Sk, 4% WSk 5)S S &85}

oleigt A HHAlS AEjet ol $iz TR} 2k 3, BAkA] 2147) ALl et B A
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H 4) 25 UY He

el T e e
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1 S type_nm AHEL)

2 SEHs gov_total Tkm 813 dg71
3 SEHs sch_total Tkm B8 oful 5

4 =gt hos_total S U =TS
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71&A(benchmark) 22 2 X AE 3]H(logistic regression) S -&51ct 24]
o]x] H= E%]o]x]tl]- il O%.?.cﬂ]/ﬂ]:.i]% iaﬂ === H;ﬂ—a}oq 7} A]—ig] xﬂga]

Ao} WA 73S 0~1 Ale]Q] 94 SHE4)0 2 ARSIt o]F A5 S EHo 2 e
7|5ke] Eg] AE g1 EE f%i FT—WH ZHAE(random forest), LT AE FAH wAl
(GBM) I AEY THHAE EAE(XGBoost), BP]EGBM(LightGBM), ZAE-AE(CatBoost)

£ A&sto] F 67l BE9] &8 vlwsiith 2E 7E2 Python 7|99 scikit-learn,
L1ghtGBM CatBoost 7|2 S 835190, R E Rl 3lg o= p T g A sto] ZHAMEE
AEZmA o] LA 7Fs & TAIH L& &5t

A& 249 5 B7= FE Aol AHEE TEHCE FY5k= 3 AHA Aol 282
gro] 23] 9l om, A A(R?), BH+EH 22 mean absolute error, MAE), B#AlF2.4}
(mean squared error, MSE), A2 *Kroot mean square error, RMSE), o At ©iE
& 2X{mean absolute percentage error, MAPE) 5-2] 3|7 7|5 (| #5540 & HrlslH 0o,
71 A7} CH 5004 LGBM 2 dlo] ZREA 0 & 7P 945t A5 LB I o] wet 2% 40
= LGBMZ $H2E 34 7 4 s A5t

slojmuien|e] Fid2 71E2] o B W2l (grid search) B 852191 H40] 7153t Bayesian

optimization 7]H& -85t} o] W2 -8 W (exploration-exploitation balance)

E 5) 45 Wt NE 58

T R? MAE MSE RMSE MAPE
Logistic regression 0.65 0.30 0.08 0.28 15.0
Random forest 0.82 0.20 0.06 0.22 10.5
GBM 0.80 0.22 0.05 0.22 11.2
XGBoost 0.85 0.20 0.04 0.20 9.8
LGBM 0.88 0.15 0.02 0.15 8.7
CatBoost 0.84 0.18 0.03 0.17 9.1

LGBM, light gradient boosting machine; MAE, mean absolute error; MSE, mean squared
error; RMSE, root mean square error; MAPE, mean absolute percentage error.

Housing Finance Research, Vol. 9, No. 1, pp. 159-199 175



2 TEfs}o] o B7L ARE vl Slolwuleiule Fhe WA 02 SAsteA H2gHS 3ot
7R Aol 27] 45 BliE £5) LGBM Belo] 714 Qb o) 94t ol wel Aow

et e, ojef & A= LGBM=2 25 &4 tVd = AgstaL, ol tigh stolmufztulg

GEA=A1E AR 0 2 AR AR ot X&52 A S48 7HE 77k we SAHAI(R[5HE
o E=HAEY) 710 A AAR o], YE LGBM RES 54) A& A E Ao AFro]
o}, AlZtele Aol b2, wE AR A7t 77hESE A Em Aol %772
SHA| =A| Ve = A 3de] W 5] 500m oW] 82 0.55 oe] 1 9jdto] HE=H,
4,000m o}dolA= =7 0.4 olskz RolR= 74gko] Bes| ERIFH.

HeE FAgo] A U 1g3E flge 24 A E-wAlol A
Aol RS HFujita & Thisse, 2013; Giuliano & Small, 1991; Glaeser
5] Fujita & Thisse(2013)= SHAZRE 9] FT -&ol/do] TA] Y HAEE2

Foo8 oo = Q&2 ol 24 0= Jsller, Giuliano & Small(1991)
CHH A9 A4S0 = 2RE5PHA 114 AR I Ao YA =
= ol 2et o] B4 =0]of AT ZAE Tk
O] S FRAE US55k A0l & 4 Stk

S|
(H 6YONA stolHT=inH B & & A5-S B9l Y9 feature importanceS w451

.

O
o N

: r_?lg
Y
S
=

= N
dm e ore

X
ol

oin?[z[r]o
E‘E‘I’?ﬂﬂ;
Qe
F L
I-'O
B o (&
£ g2
po!
m N
M o
o oS
ETE)
o =
SR
o
DS’E_H
2

Ix|9te] Hzlojl whE el ulFol M FIHE

= =

kl
on
o
0>

0.550 4
0.525
0.525
0.500
0.500
#
o 3
= c & | -
& 0475 05 ® ¢ ° e ® 0.475 20
J =)
E 0.450 eF'e S % ® o ® 0.450 E
= 4 =
EB 3 : ® v w|
" P =
0.425 > . 0.425
o
® gy e o
0.400 - o
¥ b d ® - e® ® 0.400
L
ow ) °o P
0.375 - ¥ R N
° o ° 0.375

0 2000 4000 6000 8000
2E Taxiele] #zl(m)

(O3 2) U XLt 2o TE HETHOIM A:

176  https://doi.org/10.52344/hfr.2025.9.1.159



ol A AE]uAolAd Hde 3 2481 #4

B 6) SIVISA| &2 280 e 2y Z2d =4 2

TIITESR| HiAl Moran’s |(o-value) STt p(o-value) AIC
k-NN(k=4; 7|2 24) +0.160(0.0066) 0.280(0.041) 338.7
2|97 1(cut-off=2,000m) +0.143(0.0084) 0.252(0.048) 342.5
81247 |8 Kthreshold=1,500m) +0.138(0.0102) 0.245(0.049) 343.8

AIC, Akaike information criterion.

8 FFE A= HPES EE01810H, Yot A (0) 0& R AdHE 7heT dlEd
AF=HEZ DA oA T )7 =2 A& F7H 0 & AE5I3]tt. ol= A7 A E= Y|
Alo|o] WAEsHA] kot e 218 /o] =2 FAA T A3 APHo]| Z2RFO EX | A
370 A4 ] et A Y] SAeE Ak dl E8E 4 Utk

2 AollAl= TSR B8 A W29 S S5 18 K-224 ol 24(k-NN) 012
of A8]975(distance-based inverse weighting) 2} ¥H3 79K radius-based) FE = &
-&5to] Bl EASIGIT (H 6ol AAE ZAatet o], 715A] B A7 Aol w3 R 1
(Moran's D F7EAHAIG0)Q] 2] 0fl= Thas o7} QLo B HEolA] BAH 0= fom]
S F( ) S AV gkt a7 A3E A SRIE QI o] FAH Y AEHA 1A
Qo] BXHH 0= HujE]= E/0] 75A] BE A7 Aol TARlo] S HolET

B CH 7)2 S a7} 13} o] oAt S AA 0 &2 Fol5tal 2~3%} o] %0 == W= A
AT YeRdH: o= AE=uAo]lAd 9ol 215 17 Aol = ete] o] Hulel= o] ek

0l Xl ST o BZEQAt % p-value
1x 012 0.280 0.096 2.917 0.041
2%t Ol 0.112 0.087 1.287 0.198
3%t 02 0.053 0.076 0.697 0.486
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=513t ?l;ﬂ*é @Q% A YA BA TRVt olHrhe 542 s,
-nearest neighbors) & 18 @92 AAsk=14]o2
o] HFAL2 Aol 217 ubgo} 1A] ghtlek: A 7|ke] B4

SRISHATE. 712, LISA 42 AAsto] X9 SEATRS X Ao BATSHL, -2 Al43HE
ol 4 Y AETmAolA 1 H A HE9] 374 el AZ2/dE Mottt
|21k AP 242 EYiE SLM 23S H35kRetl, 29 A2 o3 £
Y=pWY+fX+e Al 1)

o714, Y= LGBM H4= 53l oS 2t 9] AEZmA ol d T &30} 1 Aol
A5 W) HE ol WY& QI AHSL AE A & SE4kS 37154 FE W=
715 Hast 37 AR} ¥x(spatial lag variable)o]™, o= 37H A7|3H Al (spatial
autoregressive coefficient) = o7t S AITE ‘4“5}‘3‘:} X= 94 Aot mEHpeEe] Y
olH, p= 7+ FHHpo] gt SAAS HE, e= 2ARFoIH.

SLMZ &3l 785 p #ho] HHLE F2Jshd, QIF A9 FE = )7l o] s AHY Y3

£ #ol= 3% shEFR} oAl sjARit) Wi E o7} 00l 7P AW RolohA] ko =1
FZo| gAY HEgt Ao g Eot. 2 Ao H- =P (MLE)S 53 SLMO] 2453
FAst90m, HWE 9ol SHEAE A|Q)gt OLS 3T AAE thRSIITHCEE 8)).

(E 8) LGBM EZH9| =2 5i0|HIt2}0|E]

ot0|HI}2f0| Ef BAE A EMUEE 2
num_leaves 10~100 45
learning_rate 0.001~0.1 0.03
n_estimators 50~500 250
max_depth 3~15 7
min_child_weight 1~20 6

LGBM, light gradient boosting machine.
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1) Feature Importance

(19 3)0ll A A9 107] $1429) S8 =5 Uehd 17l 0 2 #gEA(tourism) H=2] 7] &7}
7 =4 YRSt LGBM 229 feature importance 49 HFEES& AmEH, AR EE
Hhet W8 549 Ma(tourism)7F 7P G HATE THOIA Hol% tourism HH[H7}
7 2 S8 EE 7SS, ol W AR AEZgA 0l EE dS5h= Hl
AR ATk TS onfeith. Hdlof = TgA] I A 18R] 92 AE T AIER| 0 A
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OLS, ordinary least squares; SLM, spatial lag model; AIC, Akaike information criterion.
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Analysis of Gentrification Risk and Determinants
in Polycentric Commercial Districts:
Application of Machine Learning—Based
Prediction Models and Spatial Analysis Techniques

Dong Young Lee’, Sang Hoon Kang™

Abstract

This study analyzes gentrification risk and its determinants across 214 commercial
districts in Busan Metropolitan City by applying machine learning techniques and spatial
econometric methodologies. The analysis reveals that developed commercial districts
exhibit the highest risk (0.454), followed by traditional markets (0.449) and alley-based
commercial districts (0.433). Feature importance analysis based on the light gradient
boosting machine model identifies tourism characteristics, population density, and
changes in business diversity as the most significant predictive variables, with proximity
to transportation hubs positively correlated with increased gentrification risk. Spatial lag
model analysis statistically verifies the spatial clustering of gentrification risk (Moran's
[=4+0.16, p<0.01) and diffusion effects between adjacent commercial districts (0=0.28,
p£0.05), empirically confirming the spatial transmission characteristics of gentrification.
This study proposes customized policy directions for different types of commercial
districts and establishes a framework for an early warning system against gentrification.
Additionally, it makes a significant academic contribution by comprehensively elucidating
the spatial dynamics of gentrification in polycentric commercial districts.

Keywords : Gentrification, Machine Learning, Light Gradient Boosting Machine (LGBM),
Spatial Lag Model, Polycentric Commercial Structure
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