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Crime Rates, Employment Centrality, and Housing Prices in Seoul
: A District-Level Analysis Accounting for Spatial Dependence
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Abstract

This study examines how crime rates and employment centrality are associated with housing prices in Seoul while
accounting for spatial dependence. Using a district—year panel dataset covering Seoul's 25 districts from 2019 to 2024,
supplemented by transaction-level fixed-effects analyses, the study combines fixed-effects models, spatial diagnostic tests
using Moran's | and LISA, and supplementary spatial econometric models. The results show that housing prices in Seoul
exhibit strong and persistent spatial clustering, indicating that local housing markets are embedded in a stable spatial
structure rather than determined independently. The findings also show that both crime rates and employment centrality
are positively associated with housing prices, even after controlling for demographic and neighborhood-level factors. This
suggests that the positive relationship between crime and housing prices cannot be explained simply by the omission of
employment centrality. Rather, the results are more consistent with the interpretation that, in a dense metropolitan context,
high-priced districts often coincide with areas of concentrated economic activity, accessibility advantages, and higher
crime exposure. Additional analyses indicate that this pattern is more pronounced in districts with relatively high levels of
employment centrality. Overall, the study suggests that the relationship between crime exposure, safety-related indicators,
and housing prices in Seoul should be understood as part of a complex urban spatial structure in which agglomeration
benefits and crime exposure are jointly observed.
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. M2 B3 YA 8R0S FHS= Yo = L gk, AFHU
 7Md(Tiebout, 1936)0] AABEE, 7Hile S8AH28] £,
1. 872 HiE & =X A, ofulUEl (amenity) 7} FTiH 0.2 93t 2| 9& AlgE 0

2 Az, ol2jgt dEe FE7HA ol AHE2Hcapitalization)
A EAloA] FARAY] 7= o ol FHO] E21A 54 Hol WFETHOates, 1969). 53] M2 FE Q] <A, A 9
ofRt =HEA| grow, AL 4o A ke AR - F, wEARL VM O ol ARl (social safety) &
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< AF UEE Y A Atk HH 248 715s
, Bl A aTol N 713 F4 iAo f-ou|d 93
n A= fQle R K ialko] $HeHGibbons, 2004; Ceccato and
Wilhelmsson, 2011).

oj2gt QA wet FYH T AWAATA = WA, A,
W, B F Ukt 98 29U Tz v A9k
Z|5=(LSLD), AFEIRFARIS(KSD) 5 &8 AR RS -5 FH#3t
31 Qle}, T2 o]} 22 A A QHd 2| =7F AA REAE A,
53] AlEd 22 UE iEA|9] FE7HA 0| ojudt HAlos
Rt El=Alol tisiMe A53 40 838 FHEA] 13 4
oltt, 7|& 47ES MY ¢ 845 TGHACE gFEAY,
WS FE7HA FAA FAYa0dos HEdshs F¥E HY
KeH2A] 9, 2024; 34 - A8, 2017).

Fe7d 24 B3 WA a2 1% 3
5 87, AF T2 2 YA 2 & 200 FE 2P S
o] ko (Rosen, 1974; O'Sullivan, 2012), P 2912 diA
2 HF A 2ot T2 Y A A rE S8 AlgtEeR
45| gt A =Y 7R At HEE F
7HA o] 2744 2l B K negative externality)'% Zefsh= $19
f8Rlo 2 7FEdl= A7 WoltHThaler, 1978; Linden and
Rockoff, 2008). ZL&ju} T EAZAE A1 10 E i
A diZollA] Y EZo] Gt 9 AEe AR oA, 4y &
E, TEUT, A8 T4, BA 71EY AR A UEhve &
312 A4 715AS #7181l 9dcHGlaeser and Sacerdote,
1996 Bowes and Thlanfeldt, 2001), ©]3= H&] WA Hlw7} &
< A QoA FE71Fo] 235]8 &A FAEE B EeT &
A AT EAZ s3] offrhs H2 AJARRIT, wlEhA o
23t ()] A HF A ] 7H AR Qulsh=A], ohY
H AR B4 2 BAZE AL A BdEe =AY
B3 E2E HhgsheRlol disixe Ho 453 A2 28
it

S, FEZIAL Jfd Aol Yo R AAE7|Hks
AF Aol F32g SoA FEe BT FHF &4
(spatial dependence}& Z'dtHPace and Gilley, 1997). FHA
FAAS E3lofAl= o2t 3714 sFE K spillover effect)
& WAHOR BAIBHA] 4& A%, 4 A7t Hel(bias)E 2
AU dA4E AT + ASE WNHEFHoE A fd
(Anselin, 1988: LeSage and Pace, 2009). A1&Al= 37} FE7]
o} A7} FEA7F T3 $HE 23 o)F = gAY Hi=A|
24 FH7HEEA ] Qo] FUA TGS BAH R Y
B8/l 53] Ackola4 9, 2022).

olofl £ A= 201995 E 202487k 9] 7|17HE T o8 A]
A 257 AAFE 24 D92 she AAT-AE Hd ARE
T8kl AR a9ldt FE7tA 7ke] JAIE FHA §49Y
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d2tol A HPESILAL jir), £ AE olF P EY I 2
&3t Moran’s I, LISA, 57t 3 (SLM, SEM)2 Hg12 o2 o
&3] FE7HA 9] A A7 dTe Adstal Fdstke T,
29| 31§ FRFAA PE FHAY A A AL ey
© HziieE Z3isto] Wajet FE7tAT| BEEE %)
AL g S 22 EA 7159 AFE et FHolE &
AE =215 A, ofF B3 WS FH7H4 BAE &
2T U3 A= G|, QA TR SollA] A
Uehs A A2 Bt AFsHA sfiAstars it

FAFHLRE & A= AA, Moran's I ¥ 5213 37 274
T A R(LISA)E E8310] AZA| Fa7t4e] 3744 24 +&
oF 3 A&44E WD 4l 3 2SS FHA
AAA F3 29L& 3 gt Aol A HE 9 AR A&
o} FE7HATHY] WA AHES T A, olF T3 LB of
EAA 2 FE7HE, & 308 T4, 2L EEHE =
20| ojudt Ao 2 ) WHEESAE AT ENL, A& FEA|
29| QHE 714 AE o AR o= ofajd 4= Jl= AFA
<AE AAERLAL 3,

I, OI2X iZ H MAAHT HE
1. 7 Q) A 2ol FMH Jix|

e ot B3 FxEo] ofdal, R(location)7t AlE
she tiAH A £4, £ 293 B4, 24, oY E(amenity),
FeAH A = Fol 28 Asloltt. Rosen(1974)9] 3|=H
7}4 E¥(hedonic price model)Z ol#jdt £4E2 Hg
(bundle of attributes)°| A& #3 3tell A WA7H (implicit
price)2 BA4se 1L 4B A2z FA ¢A
(safety)2 2H|Z}e] 83 Fe71Zof WIE= Fa%H YA &
oz ofgfEo] it} T U E thieA] FEAIF A= ¢
I} gEo] 4 9 3§ FAA O oigt A4, 12al AAEF
9] AAojA HEE= He HA] 714 FAo FoT JES T
7= AT}, Jacobs(1961)= T ©eA] E5o] THEo{ U= 8-S
T B Y B0 Hokon] EARA S =M E F
A AT BAE HF o] Fe7tA §49] Fagt ujEo=
oHo] A SIeHO'Sullivan, 2012), thgt £ Aol A F53H= 2
< 3447 Yu)9| A &8 Antolglr| R, 1 7k 11§ F
AT FAHA 7150l 77k SHolot, uahA dieA| F8 714
B3 L olafsl7] HshiAe oHd 290 31g- S4B
BAIA Z o] ojugt WA o2 FAlo| AFsH=AE T AT
£ 29719l
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2, HxE|9} FEN 7}

FEAR] Be AEHQ a2 HAE v vz
-R?J(disamenity)°17<]' £33 ﬂ?‘iiq{negative externality)
2 7733 gkc}. Thaler(1978)= &2 Y& &o] F 712 & 3}
A7 80 E AT 4 32 BYon, oo Al
A= ES HEe} 7 7HE 19| ()9 BAE Easict
(Gibbons, 2004; Linden and Rockoff, 2008), o]#|3F =2]=
AP Zofrieo] 7t & AEdAEtE HE HEE slvste &
the 7Hge 7123, a8y 2 4752 AUk YEA §
7oA E e} 9 714 o] JA 7L HEEA] gt 209 HEHE
Tk ERR] gkE 7HsdE A1A @Y. Glaeser and Sacerdote
(1996)= W Eo] =2 A %o] FAlo &2 AU+ L=t 493
A2 Bole A%l F53t, W27 =12 FAA e
& AT F71l eitE o] YEhd 4= 132 A 7181 Sie

ol TR W= SHAQU HNYE Az 2AA] Y1, FH
A9 7153 A A} g7 TEEE Y02 olFd 2|7} it
Bowes and Thlanfeldt(2001)= W% A2AT} 28 44 #H
ojo] 8 7140 AE3HE = U2E HAFUT. olHet =9
€ FAA A2/l 2 X QoM HE a3 22 viAdE a9l
o] A5ttt 714 ¥4 Pl DAl & & USE At
gt S AFoIME Lee2022)= E8 HF 9 SATo] 4
o] LUt Q7 FHH o2 FHEE AT B uf 9l
o}, o]=gt =2l= dieAlofA] W FH 7149 BAE 4
T o) HFE FU3 A HeET By 58 A4, A
A, 244 22 $HA §40 3 ZEY Bovt Je2
HojEoh oA Eef, HEQ 58 714 Thof] FEEHE= DY
Ple gt 98 A2 duer|Eet, dieA] 32
Al o] EAH &40 3| SHE O Yehhs FALE oldE
a7k At

3, 4R IEmt B olAlol Bja)

F9 7142 A o 2 £ 9 ¥ $F(objective measures)
Bt ohzt, Al FojztEe] dAlshe A A ok ¢
A](subjective perceptions)o]l 23 E FFE L& 4 Uk
FEAAE Aol mEd, AL WS F50 HES AEt
AU YRR HiEEE fdde iR %S B
HKahneman and Tversky, 1979). o]t AAH HEF2 F
A A 246 714 4 AHAME Fast ou|E 2=t 4
A Hz DA A% FE0] Y4Bk B FE APolel= 3R]
%2 A7t EAshH, FE7HEL A Wa WIS 1 2
He} Flo] AFshs P & (perceived safety)o] & 1175}
Al 98 7Fs 4= A7) o] $icHBuonanno et al., 2013). &
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8] Ad| EAJeA F 2] 7iE2- E2F HA et e E A
%3, AW, 3, B § AY ANk 9 248 TES)
£ AHElRFd(social safety)?] A2 EFE|TL Qlck o=
71E A5 9 WA ;|| AUAA SJEs= Al 9
o, ¢rle] tARdA £/do] 4 7Ho) ot A o= vy
EeAE 523 dEskAl XA ofiet A2 A ¥a A
3o} tjEo] F1e| A ol AR S W HES
L7t YEe BoED i 7 A& A= oE A 4d
= e 4= gleng e HE S gt dAER 2
7|50 4% RabzQl R siHE Eart Aot

4, FEAIEIO| B2V olE Mt B2 BEo| BN

T8 714 7 FEol X H 9] B4 ATt SHF
2 ARE7|H, AH 299 7H =5 83 HslERE 9
e e A3 FHA 2 (spatial dependence) At
(Anselin, 1988), ol A ABo] 714 BiKspillover),
St WF- A 2L ojuUE ] F4, 22al o A 7H
A @Al A Hl=E}. LeSage and Pace(2009)+= ©| 23t 37F
A A5 AR-E FARH A At 3AREE A8 A, =4 4
o] Alg o] Ak 4= 9SS XA A&Als vt F
gizjel A7} FeER|7} E=5ig 7 243 B4k A
A2 dA Aot XD - A-2732019)2 HEA] ofgtET
AE oz gATg B3} [ISA 248 =3ffsto] olgtE 7}
Aol 373 A7)0l EAsH, a7t At A7 2| A
oo ZHgh  7|REAE FH2A 9 Aol7t vehde Htt,
Z9Av](2008) GA| A& ohtE AA7} Wil dlo[HE o83t
A AL B8 Ut 2 A7 A9 3 27 AIAE
o= QYA S fAISkL 3-& B2, Kwon and
Hwang(2023)= ¥o| ¢t ¥t 27137 B¥-& 283t I+
SAIEHA 2218 FAIGH Folle A& 8 7139 73t $7H4 9
/0] EATHE Felstoit.

ojgjgt ARPATE Y uf, A& FHANA »F, T4
A 54, 49 714 719 BAE A=Y yole FH3 4348
& BAIFeE nHT Fart gl 53] ¥EF kSl ¢k
gk A9 3 B, 285l FHA ) He2 FHF FAE Fol
A Ager gk = qleng F7k A} EF(spatial lag
model)¥} F7F 24 ¥ (spatial error model)}& E-83 34
= 249 A 48E wole o 785kt i e g2 31
O|EAE Kt A3 Hrgshr| g i EA Bk AR = o))
o Fdart glon, I dut JA] F7EE Y A =g AL
ool wheh debd = ik FollA 4153t di4fo] 8t



ME FEHAHM EEIE, 18 Y, 12|70 FEI2o| £

5, Mool xHEY

olte] =0l nie R, B d79 APHAL o3 ol B
28 4= Qi WA £ Ahs AL FEAAA HEST 7Y
744 7ol BEEE BAE 18 FHAAR T2 FHA E4A 9
golA tHA] AEZH HollA 71E Ao dEd, 7]E A
T-50| HEE FY 7140 233 FFS A= LR AP |
S22 OEAY, WHE HE e} 71 719 o+ BAE A
o2 FAsh Aol AATHY, B A= HE Fol §2 A
o] FAlol 18 4 71%50] AFE FAUANY 70l F5
gt 0|5 B3l HEY =Y 7HE0 BAE DT HH AT E
= 9Y ¥5 avE ShsA] gl Al SR FojlA
7 Yehts 531 @402 sj4starz} gy,

S 2 s WHEA R F7HE YET A S
7 ejste] £A4S Rtk oA 9elE 7 AE
FEAFL AT 7F 71E 0] FHELE FAHH7HY
A A G| 43AE SolA FFol= Bl AstEE, FY
7149l 37+ #7312 Moran's 19} LISA S S3} Agks}lar, 174
B RYPE 7|1ROR S1F FUHRF S HYFHoR gl o
23t F2E FASIG ol HAR, 118 T4, 18
e 714 7ke] AIE B A5eH AES] 9%t 4 £
AAFH= FollAl 2ulzt Qlet,

ob&® B A= 201995 2024971219 o A2 E 8
ato] WMoY AS AL A9 st S jhdstar, A
Ha e} Aok 1 2 HE ) AESIHE HelHx
AL Z=th, olF B9 Al B2 8k diEAA
2 FH 7, 2 18 FAA, 293 22 HF Fo| ojudt
WA o2 | BAEEAE AFHCE AuE, FHA
EA| QFS BAE B} YAIF 2 o3 = = 2AFE A
SFaLz} gh},

lIl, SreHH(Methodology)
1, BM xj2 Y H2 7N

B A7 20199 5 2024A7H] A&A] 257 AR5 i
02 3= AR F-AE(district-year) 78 #d ARE F%3}
ik, W4=2] Bojet kg EAE= (Table 1ol A28k 712
Al 37t Ak} AAT-HE £F B2 257 AT+ 674
Axo Fsh= 1507 ASAE vpgo 2 sefatgict, oyt 2p
AT o AARES SAE Beslr] 8, AT A=
308,518 &-83t 37t &N 3|9t A4 ARE A
Faiglon, BR i A 42 o] Ay BEE F
o2 AAFHE

AAF-Q= 59 7|2 £ &5 AR o
E m*3 59 AAH7E e A2 32l In(Pif)olct, o= 3
AAE% In_med_unit_price®ll siF3tc}, Htol ozt 4
2 AR AL 237} A7t JAZMEE s 53 7t
T8E& E017] Yo, 21 ek 714 E329| vt 4E
A3kl AleE gAY FHE AT = UES dfE
(Wooldridge, 2012). FE7H ¥t WE7HE 71502 Ae
stgow, SR e A PYaRE EFsl A= F
T 7HaE M3t AT At 2g EA4olx= A
oltE A 7}A Q] AARTIE FEHFE ANSSIaL, 71 7
A AolM= EHEA 714 & B8e B3 = T =45t

£ A9 4 Ay HEEY 18 S0l HA
W& (crime_rate_res)> A Q1 19 HY 5t W W
A A2 S ol= A& FEAIROIA ATE Yy =
£0] 7143 ojEgE WAIE Hol=AE Hetslr] %t 7|2 A&
ojt}, th3 2.2 In_total workers= AHAHE FFAA; =] 2}
dzagie s, 3§ FAAY FAHA 7159 HAE vehd= o
e ARBSIETE ol 447 oju|e] A &Y HAE &
A S|, FHA 9 AARE et 715 A S W
Gk ARE o3z Zio] A -sirt,

Z7t A4 AReME B5AF 71E HHE(crime_rate
day), A 4= 71 2| Z{crime_rate_worker), AFGA 4
9] ZtAZ 1(In_establishments), 12]3L In_total workers®}
In establishments& 22} #5315 & Y 715 Hddlo] T+
A% B3 A - X (vitality_index) S 7 8313t

ole} 3| & ARz oH o v A 44 S Bt FWA A&
317] 93l A= HH(safety_theft)?} 22 | PHFH M-S
Hx Ayeg Ggagiet, E3F A&AfHol9] olE AFR]
i AE A E(survey_apt)E o183t FA Qb4 Ql4o] 7
A3} oju gk PAAGES Hol=Ae F7H 0= A ol
T RS FE AWy o A3 ¥F A2 g F
A4 W] siAE BYsl7] 3 271 B4 W R ARS8

AR E AX e 4 =0 W YA S NHYeh= F
15+9] A2 2ZHIn_population), 12! 7H* Bl&(oneperson_
pet), B ATH7-184) Bl&(ratio_population_7to18), 121F
YA (park _area_pc) EFIGC, Ay 2 379
A= 7N FE9| 223 EA4E SAIE7] Sl WA Adz
(In_area), 3% (floor), AA>age), A AF T age_sq)
< W ZFsHG ol e A R, 7 R, W] S
8, A ojvuE U =8 A E40] 7H4f v|Al= IF
= 7 ar2istr] Sigt Aot

£ A7 AR FE 712 E4 D2 AT A2 AE FEA
o] 37+ T2k QhH WA WA A 9| A WHAlS T i
g dujolrt, Alg FEAoA ARG Tt 3 FAE
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Table 1. Variable definitions and data sources

Variable Category Definition Variable name Data source Unit
Natural logarithm of the median MOLIT Real Estate
In(P,) Dependent variable apartment transaction price perm?  In_med_unit_price Transaction In (KRW/m?)
by autonomous district Disclosure System
Dependent variable . 2 g MOLIT Real Estate
In(Price;y) (transaction-level Saatl:trr?':elﬁ(tg ?rr g:: ;2 é;fcl}?]d':i'gg gl In_price Transaction In (KRW)
supplementary analysis) P P Disclosure System
_ Key explanatory Number of_ﬁve major crimes per _ Korean National Cases per
Crime rate : 10,000 residents by autonomous crime_rate_res Police Agency 10,000
variable A ; ;]
district Crime Statistics persons
Employment  Key explanatory Natural logarithm of the total number In_total workers ;S:Za;issl;[iscgni(orea, In (persons)
centrality variable of workers by autonomous district = ; p
Establishments
Subjective Supplementa Average perception score of living
safety S plgna i vgiable environment and safety among survey_apt Seoul Survey 1-5scale
perception P b apartment residents
Ministry of the
Theft safety E:plgir?g?smigiabie (Lrﬁcagﬁzyegrﬁizggft(Ed tothedt safety_theft Interior and Safety, 1-5scale
P ry 9 - Life Safety Map
Total - Natural logarithm of total population . -
population Control Variable by autonomous district In_population Statistics Korea In (persons)
Single-person :
household Control Variable ghare of smgi&pqsqn hatsenplag oneperson_pct Statistics Korea Ratio
ratio y autonomous district
School-age . _ , .
population Control Variable Share of populgtpn AgpATAELY A0 papelation. Statistics Korea Ratio
i autonomous district Tto18
Park area per : Park area per capita by autonomous s ietrpoliidd
- Control Variable distiicr park_area_pc Government m?/person
P Statistics
Transaction-level Natural logarithm of the exclusive MOLIT Real Estate i
Area : residential area of each apartment  In_area Transaction In (m?)
control variable . .
unit Disclosure System
; MOLIT Real Estate
Transaction-level Floor level of each transacted .
Flaor control variable housing unit floor Traesachon Floor
Disclosure System
. . . MOLIT Real Estate
Building age Ig?;fg?;?gﬁ;el Zgﬁ;siglt?gr?m since construction age Transaction Years
P Disclosure System
Sq.”‘%"e‘j Transactio_n—level Squared term of building age age_sq Calculated value  Years?
buildingage  control variable =

Note: The main district-year spatial panel analysis uses a balanced panel dataset of Seoul's 25 autonomous districts from 2019 to 2024, comprising 150 ob-
servations. The transaction-evel supplementary model is based on 308,518 apartment transactions over the same period. In the robustness checks,
additional variables were included, such as the daytime-population-based crime rate (crime_rate_day), the worker-based crime rate (crime_rate_
worker), the natural logarithm of the number of establishments (In_establishments), and a composite vitality index constructed as the equal-weighted
mean of the z-standardized values of In_total_workers and In_establishments (vitality_index). District-level variables were aggregated based on Statistics
Korea's administrative district classification. Year fixed effects were included in the regression models to control for common annual shocks.

Wol A1 Folrkgeo] Ao B 344 S A4BH: 7]
2 S92 s1st], o W SRR B 3 AN 4 BR
A oA FEE, ol PolA AT 529 BAL
g A FEAgoIA WS, 1§ FY4, Tel3 Fat
2 219] BAS FESHE o foI% F03o] Hek, FA £ A
T ARG BYS FHFORN, AT SF WAGE 2
L 2 R} B} SRS SAE Besta sttt
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2. 32t 7t5x| @E(Spatial Weight Matrix)

A ARAEE 24 HdiME A9 7 APA8E oy
g 71Eo2 Ao AUA 7L A E|ofof gt £ d= AEA
2570 AR B4 SRR ARsigeng 2+ 7 AA A
A E Rrgsk= 371 72| 3BE(Spatial Weight Matrix, W)
& TS AR o2 A 7| 2E9 A ARE A
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T S HARE F, olF v eE AL 257 AHA| Y] F1 7
AE AHgstgict. ojEdt WAl W, ¢, 11, FH7H
A7t B AR E9 2 A2 E o] lrks HolA 24 Atz
S Tejek getAo)ct,

2 Arola= B3 QA4S 7152 = dk= Queen contiguity
W42 2] 8319 cHAnselin, 1988). Queen contiguity = + A
ol F E= A9 FE2 3k ol AAE FHE ¢ U-
T ACR Hosh= WA oz gy FAAE 2= FY+Y ¢
A A44E vluy ZgA 23 5 ks Aol i
A& AAFE o2 4T 4 Queen FU7HERHEAA
£ BE AAT7E A BA el 23] 31P8E A Y(island)
o] UehR] gighom o= A& FEAIRY] ALKA TS
Wtk o AAg 27 0% Wk £3 3E 9 A wij=
3 ®F3Hrow-standardization)E 2-83}9] Z} 2| o] Q1 A
goang W= A g 572 4T = Y= st9l
olg|gh ¥t 7H5A] WH-L o|F Moran's I, LISA, F7HAIAR
F(OILM), LAY (SEM) 5 $7e)ey Adat 249 ¥
% 7|Hro 2 &8st

3. B7HH X7 |AlE B M(Spatial Autocorrelation)

F9 7140] A or EgFor FRPH: 7ML Y
Al FEAROA = A7) ot A A9 T AR 2 &
ARgE YA o9 B, S A wlE U2k FHE S
oz Q3 F8 7142 F3% F74 3 (spatial clustering)
& Hol= Aol k. ol 314 JEAHE FAIRH A 34
E4E #9% AE, 4 Aes BAEAY FAE fo40
932 4= cHAnselin, 1988). olof £ A= 3 AARFLE
2851710 A A& AT FE7HA Y] FHE A7 dE EX
o 5.5 WA st

o|& $3l 34 A A= E B LR 57 A& 2570 A
Z7-9] Queen contiguity F7FEHE S AN Moran's I
SAE Ar&E3H9tHMoran, 1950). Moran's 1= 14| 37 &9
oA Wzghe] frAHdol FHA o2 dupt FFE UEAE
243k A A x4 (1)2 2ol HelFT)

T N .E-E-w--(x-—.f (z;— %)
Egij,'j

Cliff and Ord(1973)°] W= Moran’s I k0] %(+)0]al &
AZoz Fo¥ BS, -t e AZFATE Age] A2
Qs RE3le $3 2F F27F EALE ViR vz
S8 g Aol B4E A AgE0] I U= FHA
o|AAE AR & A7 A=Y Moran's IE AHE319] Al

FE7HA 9 F7E A 0] YAIA BARIA), obH AlA|FF o
B A&EE F2URE A st

obge] A Auyter= /P ARG FEoA b=
A2 2 FdE TES8| 7efstr] oy 7] yiiZel, Local Indi-
cators of Spatial Association(LISA)& F7}2 28319t}
(Anselin, 1995). LISA 42 7} AR 5L7} 27k-307, #71-A]
7}, A7H-A7E A7F-alrt 7R ojwdt w214 Ft e &
SH=A1E AT 5= A siEt olF B3l AlE FEAIA A
S4 AAG7 A 7t S84 dRUA], 2 FE A
A} Aol EA4E Hol=X] Kt A2 o2 uolsialz} st%l
o}, ojEfdt F7HA A7) A o] FAIAZF(SLM)
FUNLARF(SEM)S] 2§ e gdsh= 712 A2 &
|39t

4. 24 2

1) 0I5 &S % OLS

FH 714 & AT 1579 ARF 24, GAE L =F, A
219 914, 713 Bk g2 Al7tof wel A ¥EkA| G
S49 9% A T=tt. oHT 2UL AH3| FAIBA &
& 735 AR FetE B 4o AHE 7hsAdol Eot =
Zx]ol| Ho)7} BAY 4= SlcHBaltagi, 2005). ool & A= 2}
2|9 L5-0] AlZE B B4 A 35 54 I SAE|
QA8te] 2T D EIH )9F A= AP EIN A,)E EF3H= ©)
% 14 A7 Two-Way Fixed Effects) 2F& 7| BHE2 4
st

In(P,) = ¢ + Bicrime rate; + Byln_total workers; ()
+ BySafety, + r Xyt t A, +e,

2] 2)el4] In_total workers;+= AHAGFE FEAR} 429] 2}
d2agie s, 3§ FAAY FAHA 7159 A S Wgsh= o
g0}, Safety,+= L%, SHA, Ak, AERMH, A4, 44
W S BE A RMARRE ulshH, crime_rate, = AHA
T AT 19 WP 5 HE EA deE ST AU HE =
& FE& Uehdt, ey 2g2 A Al B 54
& Ao FAY 4= vk ARl leng E AFoA
= o8 7|1E 2§ o= B85l JF & 31§ FAAo| 78 7}
A3} o] g WAL S Kol =R & F4sI5

ole} 7 £ A= Ak A ANE ZFTHE OLS(Pooled
OLS) 23% HEA oz WG|}, ol 1YAT} B4
SrERe AR Tt E Aol MR 9I5| §3t o] ofy
2}, W= 7 WA Y e at 24 dake] diAdE Ads] §
T B EAolot, wEhA 2 A9 A2 7|0 olF
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a2yl AE FHOR 31, OLS Aie BEA 3
I AR E AR

2) 37t =E2 &5t 77} HE(SLM H SEM)

S A7PdTo] ERld A5 dutAe 9 s zgute
2& 9 2|9 7 712 Mol B o2 AT ulp 2ol
23| HHgs}7] oY, olof] £ A= FH 7149 44 9
248 27k AASY] Ustol B2 A2 2 (Spatial Lag
Model, SIM)#} F7F 22 2% (Spatial Error Model, SEM)
< W AESHHLeSage and Pace, 2009 Elhorst, 2013).

T2 AR 2 (SIM) 1 2] S8 717 =5 (Wy)ol 3f
T 299 4 717 F QA Y vcks 7S N
o}, o= A XY 7k 714 HEO| BHitelu A BA :q-,a_ &
74 A5E 2P Aok, ¥HA Ft 23} BFH(SEM)2 3
A 2 YAA -3 2oy A FFo| eARE 03ﬁ
FHA 02 AW 4 U2E 7% oAl BEl SLM2 714
9] 213 A Ho| 7sdoll, SEME e 2219 373 34 7}
4 4% 231E&

£ Aol 4= Moran's 19} LISAE 53l A& FE7H49] &
7 23E UA BRI F, T4 3034 AR vl 15
g+ Queen contiguity ${75HES ANt el SLM}
SEMZ 7H3 o2 FAsisit ol B3l Haed 18 4
A MeE IR 2HoA 57 oEA 0] ojud Ao 1

Eb=AE Ak, ey 2§ At 2 E alY
gk o]Fofe A2 FAHE=AE Bedor FAskala} 319l
o}, ot SRS QARANE APHE] 93 A2y Ho,
A A AL R FREE S 8 B A
AslA wrgsl7] {3k Kea] EAEE A5G

(Table 2>°ll= 2|5 £40)l AA AMSH W9 7|e5AZE
A48Tt 4 AR crime_rate_res®H In_total workers
ojnf, B HAYHLRE= safety_theft®} survey aptE ZFs}
et 7188AFE A&Al 2571 AR 2019-2024' &@ e
g AR(1507] PZANE 71502 AEsg o, HaE §la= 5t
2| 9l A7t oh 2t Q1 19 HE M-S ARSIt

3) 2% i 2 o1 B

olF 1AV} BFO] HF A= AT Tl 2SHE Rt
%“}0“] F3813tt, ol= Y AR Yol A AlAEA oz A
= s 22 +2F JL85h7] Y3 Aol 3 BPE A
Q=AM (Maximum Likelihood Estimation)g ©]-&3}9]
48k, Al g axt 3l91= 30851871 AARE
7|8ke 2 FAsIgom, X F-Ax HA LS 1507 BSA
£ o83 Bz B4 02 A5t olof weh EEe Y A
T 342 A dE FAHCE da, FARFY AT
< AN WY 3R E Atk RYE 2AR 883t
ct.

Table 2. Descriptive statistics of key variables based on district-year aggregated data

Variable (actual variable name used in analysis) Category Obs. Mean Std. Dev Min Max
Natural logarithm of median apartment .
transaction price per m? (In_med_unit_price) Dependent Variable 150 7.0623 03347 63011 79598
Employment centrality: natural logarithm of Key explanatory 150 121587 06037 112619 135575
total number of workers (In_total_workers) variable ) ’ ) '
Crime rate: number of five major crimes per Key explanatory
10,000 residents (crime_rate_res) variable Ll Lot seleld Sletis: e
Subjective safety perception (survey_apt) Supplementary_ 150 28435 05700 20750 3.8455
explanatory variable
Supplementary
Theft safety grade (safety_theft) explanatory variable 150 3.0667 11332  1.0000 50000
Natural logarithm of total population .
(In_population) Control variable 160 127823 03916 11.6989 13.4239
Single pesson houscheold miio Control variable 150 0.3746 00673 02232 05815
(oneperson_pct)
Schookade poplliananeio Control variable 150 0.0886 00184 00549  0.1294
(ratio_population_7t018) ' ) : :
Park area per capita (park_area_pc) Control variable 150 18.8019 157984 33773 765217
Number.ortiansactions by aultencmous Referencevariable 150 1,819.8667 1457.8840 168 9,061

district and year (n_tx)

Note: The statistics are based on a balanced panel dataset of Seoul's 25 autonomous districts from 2019 to 2024. The table reports descriptive statistics
for district-year aggregated data, comprising 150 observations. The transaction-level supplementary regression uses a separate dataset of 308,518

apartment tran sactions.
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ob&d & A= Ante] 7S A st 2 7HA] =
7h BAE skt A4, HEEY ERE AFUT 7SR
oF T} BFUT U TARAL 4 7|22 tiA|sto] Afe] W=
£ ekt A4, AAHE AGFAE 718 23S 53
Rpa| o) Aol AlTHA WSHE Bt o= FAIEHICE AlA,
ALE T4 ol T B9 B4R S AR FE s A
9J8H= leave-one-out w4 33 A7F U+ A Hof| 23 #
SE=A] RS st ol2fg 71 B4 HE_ g
A o] BAE Bt AFsH siAsr] e Rt AxE &
|35t

1. 7|eSA & Ha2| 7128 58

EAHQ Al B4 oA, & dolA AMgRt 78 HeE
9] BE EAT HEHS ERIselth (Table 2)+= 20195 -E
2024472 MEA] 2570 ARRGHE IAFC.R 53 AR - A
#+3 3 2N = 150)9] 7| &FAFE AAFL o= 3R
o A 5 249 7% A=meld, o|F 4 JHEA A
£ AHES] A= 308,5187-2 T-83 AT} =YL A A
Alate] YARR Q] 3 FAE Bt

FTERF AT olE m?T T AAHIHE Y] AR
ZH(n(P,))> Hat 7.0623, BEHZL 0,33472 YEGOH, ¥
72 6.3011, FHZE2 7.95082 FRIE|GIT, o] FYUTH A]
oAz AAF 7F FE7FARE] 2po) 7} GRS SJulshd,
A& FEARo| FHHoR FASHA] Ya Elg 7HE AAE
Wzl e B,

2 Aol Y Airia 7k 318 S4A4E dElshs In
total workerst= B 12,1587, ®5H2} 060372 YERITE
FA2 11,2619, HE 13.55758, A&A| A2+ Z A1
YE F4A] 7152 o] At AfolE Kol a2 Eel
T ol ol AP, T B ET AU A
A&} o A F4 AR Alo] 8] H-23] 2Jo)E Rhgsh= AL
EE 5

T o2 34 ¥ W3 (crime_rate_res) AT 1T HF
5o WE A A SAS 1 Bk 103,03367], EEH
A= 48.0619% LEFH O, 22712 51,8076, F|Thak-2 342.9473
o|th, o= AlZ oA E A HE =& £E9 HAF
As] Avkes dE BoEd 53 44 AF- sl AFE =
A 9 Bl 293 £ 7150] F4ol Hie & A Aol
Al HE eE 0] Apol7t F3sH vehdths W, HE A
B7L e 1 Wl 2AA gt tieAle] 374 7]5 iR
o YA AEE 4= A2 AR

FAUMHE AR = F 7|5E0 B g ALZIRPAR| & HA) R}
2|4 Zhel AR 2 HAE B9t & QPASF(safety_theft)
2 FUR A YoM A QPA 7ol ARt Afolrt EA
T BojEd, ol A S YRt g e R BoRe
AT FFER HESto] A E B aUt 9eS FEE

AR A, 19 7HE HlE2 Bt 0374602 LERL A
A9 Q- 71 27} o] B 7 FAHSE AHEE] 9L
& HojE), SHEIRISHT-18M]) HIEL Bt 0088622 Bl
g £ES ugon 109 39U GA] F&3.3773m?e]
A Hdf 76.5217m*7H] W HAE B AL o9 7
A Ego] EATE SR 4= At

(Figure 1) 20244 71 A2 o E 7H4 9] $7h4] &
EZE RAE 7P AR -5uE SR 3 sy
F8 A9 FHOE 7t FEA 7L F3l81A F4E 3
& Ao ERIE 4= i), oldt BEE AL FHAIR
FA9Aor F4HHE Aol ofyet 54 A9 FHR 710
s F=2E 7RIt & AR

(Table 37¢] Moran's [ &4 A3} HA] o]2jgh 37 4 &
£ ST 201995 E 2024977 BE Aol A Moran's I
2 0.516291141 0.6009 Ato]= UEPgom, BE SAHoR &
o3ttt ol A& AATE FE7HE o] et oH(+)9 1+
A7\ Holck= o2 517} A ¥ QI 37 2|93t
A7} A9 AT A7F A Q1) LAshs Aol ASHCE 7
AE|AL Q122 ouigict, ol2j3t Ak AlE FEAE-S EAT
o 3744 924 YAFoE nEE el 9SS RAFEe
AU 2A7 et

(Figure 2)= WA B2 =33} QF B A7 HIEA] 5
Y3 F XS HolX| g2E HAE, s HE WA A

edian transaction price per m?, In(P)
()

ST

0 EBE-T.04
- 04 - T8
- 7,36= 7,68
- 76 - T

Figure 1. Spatial distribution of median apartment transaction
prices per square meter by autonomous district in
Seoul, 2024

Note: The figure visualizes the natural logarithm of the median apartment
transaction price per square meter by autonomous district in 2024
using the shapefile provided by the Statistical Geographic Informa-
tion Service. Darker blue indicates a higher price level. High-price
areas are mainly concentrated in the three Gangnam districts and
along the Han River,
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Table 3. Annual Moran's | indices and test statistics for housing

prices

Year Moran’s | Z-value P-value ;?E;Erarll

2019 0.6897 49094 0.0000**  Clustered
2020 0.6972 49678 0.0000**  Clustered
2021 0.6009 49967 0.0000**  Clustered
2022 0.6162 43384 0.0000**  Clustered
2023 06711 47653 0.0000**  Clustered
2024 0.5889 49033 0.0000™*  Clustered

Note: The spatial weight matrix was constructed based on contiguity
among Seoul’s 25 autonomous districts using Queen contiguity.
Moran's | was calculated using the natural logarithm of the median
apartment transaction price per square meter by autonomous district
o< 0,01.

Number of five major crimes
[cases)
£ 1741
I 1.742-2,054
£ 2.055-2,184
BN 2.185-2.454
B 2.455-3,000
W 3001-3217
. 32183319
. 2320-4,167
- 4.168-5.174
- 5.175-6,107

Theft safety grade
(higher = safer)
e B

NER0
WA

Figure 2. Comparison of five-major-crime counts and theft
safety grades by autonomous district

Note: The left map presents the distribution of the number of five major
crimes (cases). The right map presents the distribution of theft
safety grades based on the Life Safety Map provided by the Ministry
of the Interior and Safety.

AEofr= e, FE T AU AT 710l FFHE AGA
A kgo] 2 Aol HEhe W, Ak eE X
A AT, B AR =87 5 54 710l AriAeR
At A GofA] w2 A o] WA, o FH4 £
A= 2 HE R o W AR AR oE AHde
VT o U2 AR wEbA AE FEAOlA WEet ¢
A9 A= s &Y AEke s AgE7| R, 483 99
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H}ARY AN} HE G o AFHe T2 ol
T wert e,

2. ZE7}2i0| Z7HH Kby |AKE FIEH

FY717o| A2 SYAURA], ofy™ A A HH 4
A oM F3E olFH FAESAE Fs] A3 1Y
A 9 23 3 A7V 24 st AR e2e
A A ARE R 153 A=A 257 AR
Queen contiguity $715HEE 2-831% Moran's I 4743
Local Indicators of Spatial Association(LISA) £4]-& 4A|3}
pite

(Table 3)2 2019\378 2024\ @7HA] Al &A] A2 ol E
m*F 9 AARNFY AA=Tgke] 3] ST A=
Moran's [ 3433 374 435 AR 24 23, A 7|13
o ZA Moran’s I 52 0.5162°141 0.6009 AFo]2] B2 2
FEE FACH, BE Ao SAZHCE F-offt K+)9
SH A7) 1=l o= AEAl FE7H40] 729
2oz FXESIA| ghal, A7} A H2 A7F 2| Hatf, A7F A H2 A
7} A9 7 st EEo= F3 3 F2F AL S 9]
Lii=

A= Moran's I gto] 4 717 Ao A3 B=A H+)
O} B AR A2 Ae FYAE] 33 0] 5 Al
e fd Aol 2AA] YL BAE € 9= 4
ol tha: Zol7t Jlou, A 717t 2A FHA A7)do] vt
Aoz IoIFn: AN FE717 EAoAM 3743 &4
< BAIR o aE art 3 R oA T3, F
7182 7 AATY EA4Te R FAEH7HYG Y A9
718 53 $HA Wt oA A S Y 7Fs/dol At

A 7|14 249 FAS 2gdsl7] sl 33 LISA &
A HAiHFigure 3)5 BH, e A2 -$95 FH2E ¢ 5
HollA Y 3171-317HHigh-High) &30l 3450 35S
geig 4= ok, vhd Y5 o 2| oA A7-A7HLow-
Low) 30| ¥HE2 02 WHEo], Mg FHAPFo| FRg ¥
4 olB4E UESIAL S-S HolE. ol2®t =714 24
e FE7Fo] 7 &) e) £4dvteg AgE7] ogar,
DA A He] HEAG Lol AAEHIL U2 AlAEeE B
ojErt,

3. i 2IHEN Zuk: 7|12 2¥a 2y 48
T AVRE A RS vige s, & dojM= Haad

g FAg0l FH7HA T ofHRh WALE Hol=AIE BlwsH
o}, 289 84 Al siAS AdES AF= 308,51870 o83t
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LISA Cluster Map: 2019 (alpha=0.05)

LISA Cluster Map: 2020 (alpha=0.05)

LISA Cluster Map: 2021 (alpha=0.05)

LISA Cluster Map: 2022 (alpha=0.05)

LISA Cluster Map: 2023 (alpha=0.05)

LISA Cluster Map: 2024 (alpha=0.05)
® High-High
® Low-low
@ Not Sig

Figure 3. Local Indicators of Spatial Association (LISA) analysis of apartment prices by autonomous district in Seoul, 2019-2024

Note: This figure presents the results of the LISA analysis for the natural logarithm of the median apartment transaction price per square meter by autono-
mous district from 2019 to 2024. Using a Queen contiguity-based spatial weight matrix, a stable High—High cluster centered on Gangnam, Seocho,
and Songpa Is consistently observed throughout the study period, while Low—Low clusters repeatedly appear in several peripheral districts. These
findings suggest that the spatial clustering of housing prices in Seoul reflects a structural characteristic rather than a short-term fluctuation.

Ay 3l 4uE FH0E i, XAk JARF 2> 4
2o} Wikt e BeRog HAs| fsl A AAgt
t}, 3] (Table 4)0l4= 7] F7H4 29, 318 $4HAE £F
3G 2y 49 E 7S FEHeE & A 29, AA
T AYFAIE F7IRE 2, 23 EFUT 7S A S AL
|3 OiA 23e A oR Ao, WA EY FEHE
O] FA7} 31§ F4E A ol Fole FRIE=AIE AT EI
4 A, A 718 2FoA HEE(crime _rate res)
2 FU7EE AR Foft HHe VAL B4l o
oA 1§ TS UEME= In_total workersS E3%F &%
Do HEE] Fo/d2 FAE%A, In total workers
A Felgt F(HQ AlLE Ve, ol A& FEAA
HEed 3-8 FHA0l A2 diFFd dgalles AEsid
712}, AR E40] 73 A golA T BEEE a21Y 7t
9E AARITE A e, 2ot FE7EA ol WEE= o
(+H)e] FAE EE3] 18 FHAY oo gE FAA FHAR
SHsh7l= ot 2318 w2 7HE, =& 318 F4A, 1A
T HE lFo] FYUT EAF ) A S5 o] UEh=
EAQ) ERHA Sz olsid Bart ok, Ayl doA
WEEL crime_rate_res 715502 Fol81¢1a, EEE £
22 3t crime_rate_dayS AR Aol 4+ A7+
A=)ect, T3t In_ total workerst £ B}k 22 AE

FAIE ZFT By BRoA PR Foft KDY ALE
HAt,

SR 714 2 FEUSE ANSE 71 BYo| A= Hakol )

2 B o R GelR]A] ot HEED In_total workers
© 2% dHHY AFE FASAL, AT AFFAE 71
g 20X ofT WA= 3] FsHA UEET o=
Haen 18 FHHY BRG] 23] F7H =0l AHA
T A Zojof o3l AFH ANk ofyhs HE HolE
o}, B3 HHeo SRS AFQUT 7€M BEUT Ve E
A 7ol Alg=2 BES FAIE I o3 diks Ale
FHA A HEF =50 31§ T4 BF Fa7tE A
Hof 22 WA o 2 gRlsjE,

o|2gt = t=A| FHAIRA w2 HE =50] THIE
W2 7t o 2 ojojZirtal K| ofYrh= FE HoEth FAlol
FZ FH7HFo] HE g gk AEE ofu|3tcial sfj4sk=
R 2 -] gt B et a4, A 9 o5 7160l A
78 AL E =2 A2 ¢ 1Y, 22714, adx
=2 W3 k30| A UEe & qlon, FHARL olHE =
AlE71e] B/t F2 5 BHgRithe Aol wetA] A& FEA|
ollA Wz} 713 9] BA = ST W] A7) R,
SHA 9] BAA AT F7E AEHS T 22T W S
A olsfid Bart gict,
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Table 4. Transaction-level fixed-effects regression results: Baseline models and robustness checks

(1) Total price: (2) Total price:  (3) Price perm?:  (4) Price per m?:  (5) Price per m?:
crime rate crime rate + crime rate + employment daytime-
Variable employment employment centrality + population-
centrality centrality district-specific based
linear trends crime rate
2 : 0.0013** 0.0013** 0.0013™* 0.0022 ***
Crime i (Came At ey (0.0005) (0.0005) (0.0005) (0.0006)
Employment centrality 0.5105™* 0.51056** 1.5071** 0.5437 **
(In_total_workers) (0.1759) (0.1759) (0.3374) (0.1723)
Daytime-population-based crime 0.0025*
rate (crime_rate_day) (0.0017)
Hausihgeharactenstios coniol Included Included Included Included Included
(In_area, floor, age, age_sq)
Demand and living-environment
controls (In_population,
oneperson_pct, Included Included Included Included Included
ratio_population_7to18,
park_area_pc)
District fixed effects Included Included Included Included Included
Year fixed effects Included Included Included Included Included
District-specific linear trends Not included Not included Not included Included Not included
Observations 308,518 308,518 308,518 308,518 308,518
R? 0.7965 0.7965 0.56920 0.6943 05919

Note: Cluster-robust standard errors are reported in parentheses. Models (1) and (2) use the natural logarithm of total apartment transaction price as the
dependent variable. Models (3)—(5) use the natural logarithm of apartment transaction price per square meter as the dependent variable. Mode! (4)
additionally includes district-specific linear trends, and Model (5) replaces the resident-population-based crime rate with the daytime-popula-

tion-based crimerate. * p< 0.10, * p < 0.05, **p < 0.01.

4. 12 S¢ld +Z00| WE o|2Y HE
ERict, 3183

A& 318 ALY AT A BE A HollA] FYLs}
Al Yehbs=A] &e1st7] Asl, B3] 440 71 E40% A
ke BES 318 FHA w2 et E9EE LS
(Table 5)= 1 235 AAIZCE £4 A, 318 F44 +50]
717 w2 B2(Q)ell A= HEET In_total workers B5F 5
AR LR f-oJ5lA] et ¥HH QoAM= ®EEY Aees &

AJALgHL}

Table 5. Heterogeneity analysis by level of employment centrality

OJ5}A] ¢F9kont In_total workersE
A w0 Aoz
+ HEET In_total_workers7} 25
o) B S Bsic, ol YR
© FAA FLsHA Ueider| i, $43A 715 AAEE
3 o] iAoz 7% A QoA o T35 BEE 4~ U2

o A AN EE

Rt
e B9I(Q3, QT4
Ze7} 2} §2I% )
Fai2e] ¥ WA B

() AsE

& o R o 32 ByoMe

: Interaction model
Variable o] Q2 Q3 Q4 (TX14)
Crime rate 0.000403 0.001263 0.002907 ** 0.001477** -0.001835
(crime_rate_res) (0.000575) (0.001742) (0.000614) (0.000482) (0.007003)
Employment centrality 0.502687 1465467 ™ 0727589 ™* 1428640+ 0512611**
(In_total_workers) (0.658726) (0.708220) (0.248114) (0.224110) (0.175755)
Crime rate x employment 0.000245
centrality (0.000557)
Observations 79,264 75,605 65,6565 88,004 308,518
R? 05514 0.4320 0.6697 0.56409 0.6920

Note: Cluster-robust standard errors are reported in parentheses. Q1-Q4 report quartile-specific results classified by the level of employment centrality,
measured by In_total_workers. The interaction model is estimated using the full transaction-level sample and includes the interaction term crime_

rate_res x In_total_workers. *p<0.10, **p<0.05, #*p<0.01.
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HEET} 518 F44 Y 4528 crime_rate_res X In_total
workers)0] FAA 0.2 §-2J51%] Agict, wehA] 31§ F4l/do]
HFAE AF A or FESAY d3Rithal Bl ]= oY
o}, Ho} AA3 42, A& tiieA] F1tellA 3 440l &
2 AYYF,E & 71, 2 BAEE, 18 w2 W =5
ol 3 yehd 7HsAdo] Ak Aol ol=gt Ak AR
o} FE7HA o) PAE Tt HE Ay she] b EA
% gHspr|Hot, S4A Y B 3R Sl olsd e
7F 02 HoE

5. 37 RHS S8 271 W Zak: STUIR Ejef
Z2ext Buel Hlm

%A1 Moran's I @ LISA £4] A3}, A&A] FE714 2 14
717k Z4to]| AR 75t 7 A7) dHE Hol= A os g9y
itk oo & AofiA= o|dt T &S Hok FAFL
2 AWEL 7|2 SRR A7t FHEE LS ol F 9
T AZ fAESRE BgFos IQsl] 8 SR
% (Spatial Lag Model, SIM)¥} F7F2AH (Spatial Error
Model, SEM)& 71402 eIk T2 4] 37t
A Aug vlEeRE 53 A&Al 2570 AAH2 Queen

(Table 6yl AJA1E B4 AdE BH AEY Moran's I
201992 20249714 0,5162~0,60092] W ol A B% 5412
o2 folHA| Ueht A& FE7tF o] 7%t H(+HY 31 &
H F+2E Bk S A 1% 4= i}, olojA] =33t ¢
T FHGA = LM-lag®} robust LM-lag 5-A|%F0] 4t
2og folatA veRd ¥HH, [M-errort H15%E F2J5HA &
A B g offt 3o HEFT. ol AL FEARY
T Eg0] ettt FheAl RO 71g | R ), A
A9 742 9] At T FAAL 29 o YRSk wRiE 7t
& NARRI,

FURFY £ dix o9 fARE WA Bk 34
Queen contiguity 7|8t A% SLM FNA SIS p
+ 0.5308~0.74229] 9= et 25 M4 24 Ipl<1&
FEoIGT), T3 Y] Aol SLME] AIC7F SEMEh
o 27 Yeht, AHojx £ Aol FiEdE A7 ofefolA
L Z7AR o] AR o2 o A3t AEe Holk Ao
2 34 < 2%k, vhd SEMO] 7oA A A A2 F
(19 g-& B0, 202290l AAgkl 77k 447 b
Ehts 5 e QPgAdol o dakE|R] gkt ol dx
= A& FEARA F7H ool EARtHE AR A=
SR, 1 P Feat At F7HAAF A A

contiguity 37FE R E & Aol =353t Zoz AR IR Ul 715440l Atk 2 AR,
Table 6. Spatial diagnostic tests and additional SLM/SEM results based on Queen contiguity
Panel A. Annual spatial autocorrelation and LM diagnostic tests
Year Moran's | Z-value p-value LM-lag p LM-error p Robust LM-lag p
2019 0.6897 49094 0.0000** 0.0041 ** 0.6557 0.0007 ***
2020 0.6972 49678 0.0000 *** 0.0018™* 0.7001 0.0004 **
2021 0.6009 49967 0.0000™* 0.0013** 0.4055 0.0004***
2022 056162 43384 0.0000** 0.0234** 0.6281 0.0002 **
2023 06711 47653 0.0000** 0.0024 ™+ 0.1927 0.0028**
2024 0.6889 49033 0.0000** 0.0012** 0.4599 0.0003 ***
Panel B. Annual SLM/SEM estimates and residual Moran'’s |
Residual Residual
Year SLM p SLM AIC SEM A SEM AIC Moran'’s | p-value Moran's | p-value
(AGG2) (AGG6)
2019 0.6984 -25.5575 08766 -16.7824 0.0363 0.6444 0.0980 02775
2020 0.6948 -37.7465 0.8955 -24.5911 -0.1116 0.6863 -0.2623 0.0862 *
2021 07422 -32.7936 09187 -23.8689 0.4763 0.0001 ** 04272 0.0003 **
2022 0.6308 -13.9668 -1.0000 -16.1431 0.2249 0.0382* 01576 01213
2023 0.6105 -2433563 0.6066 -17.6585b -0.0968 0.6679 -0.0254 0.8995
2024 0.6540 -28.5913 0.8820 -17.4185 0.3231 0.0046™* 04114 0.0004**

Note: The Queen contiguity spatial weight matrix was constructed for Seoul’s 25 autonomous districts using official spatial boundary data. Panel A reports
the global Moran's | and LM diagnostic test results for the natural logarithm of the median apartment transaction price per square meter by autono-
mous district. Panel B reports the annual SLM/SEM estimates and the residual Moran's | values from the baseline aggregate model (AGG2) and the
aggregate model including district-specific linear trends (AGGH). *p<0.10, **p<0.05, **p<0.01.
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