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An Investigation into the Temporal and Spatial Impacts of Pohang Earthquake

on Housing Sales Price in Korea

: Application of Difference-in-Difference and Multilevel Model for Actual Transaction Price
of Apartment Housing

ARZE"- O™ - OfRHS™
Shin, Gwang-Mun - Lee, Sam-Su - Lee, Jae-Su

Abstract

This study sought to analyze the spatial and temporal effects of earthquakes on housing prices in apartments in
Pohang City in Korea's housing market, where earthquake damage information was not disclosed. The researcher
used the multilevel and difference-in-difference analysis models, and hierarchically analyzed the determination factor
of housing prices with a multilevel model. Further, the clear differences of the effects of earthquakes on housing prices
were analyzed using the difference-in-difference method. The researcher analyzed the spatial effect of housing prices
due to the significant earthquake damage in Pohang. The results showed that the earthquake significantly affected the
lower housing prices in zones at risk of an earthquake. The apartment prices in dangerous areas fell by 7.61% due to the
Pohang earthquake. Additionally, apartment prices in dangerous areas fell by 0.01% per month in a nonlinear manner for
approximately two years after the earthquake. Conversely, apartment prices in non-hazardous areas rose by 1.96%. The
spatial impact range of apartments affected by the Pohang earthquake was found to be 10km. The range of physical
damage caused by earthquakes and the extent of the impact on the housing market were different.

FHo T XX, FETIA, Sz J142Y, OS2, OISR
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EYX|ZI0| X|H =4 710l OIF Al- S7H F&

W =A|7]9kA A 0] G Q1 w3, BHAf - Aol AT A 2l u)
g7} qARc}, 53] 222 o AAA ) 3R EX|eF
ge FYAA A9 FEA] T FFS v HSkidmore
and Toya, 2002). EA|¢} F89] FlE0 & ] o| &) Zfugf
o] Zaxatal A4 9L 3|ustei= FA olFol 7HaEe] A4
WA o] FEAES B BeMs| Rl FEAe] Eek
B AR WA et ope), 9 R 742 vepd 4= Qi
A2 A A (1A )] 78 k= A4 f1Ho] thas &
A A& AoR WHEE QT A8 HEA )R o Fst
™, QI 2% FEAES] FEFQF T/, At H] $E
A2 2 ff Fel=aet A2 @A Qe T2t KA
FEAIFo| HEE = Qlet, A2 EAAR G} Q1T Ao FEA
Aol B2Hy A FElFo] vig ey wiize] W 9
suo HgE g or =00 HIlL s, vlE 712 2] Wst
& o]ojZlt},

FHAFL] B FA AT FA 55 A
7 AUk, AdiF o 714 AR ot FA HMASES F
749l wiste] tfg3t7] offuh. F=A FHoHAIGe] FA °olFS
glof k= 49, A AgQ] Fo| Fil o5& 4= Ut AT,
o}Z|71A] 2| Zo] FEA|IF o] n|F] A-trh FEslal, AW E4A
8] DAl A 24 g8f 7]k atejste] B ZaPstal ¢l
ot 29 23] g3fehS T A9, T4 AelA] WA
e 5= Yl A EA, A9 AAiA| 9] sletel] e £A4) &
& AFEHA] Z3t, A= FEAR] RS $IF B A7
o1 4= ok, E3ZE $-Eue} FEARS FH7HE S 1A
7= AR FEe] Az]7] wiel AdA 2] B4l 4
Al #laEA] FRc, 2] EgHAdo] siaEA] Rk,
TE7HA o] B A7) = 713 7Hs430] et

& At AR AR FAEA] S v} FEAE
oA LA ofHtEE o R R Xo| FE7HA o njFl F71+2
P A7HA IS AeHE o Bk} di, A Ak
FEHARE] 2K g2 ARt AR AR BEFe] 7]
Az g8 4 sl 297t Qi

2, g Pe U

P W 7RE TR R Ao B =
BA9] FYATAE s AR Aol §FL2 R, AY
FEAEE] oL FAIS] S8l EZAR PRI, EFA|
o AR 714 93 2AE] 18] ol E ARE -8RI,
e 98 7 AA myo] bEy] hiEel AdFe] 7P w
oRtE 2= BEIIA. ohEE AdFgo] Bot +d4 A=
I} 7Rs st 2471 S ZHA A FHANG F okt
E 7T 80% oV 3ol ATHE= 7 A FeAS A HA| 2 8),

AIZHA W 9= R Zlo] Mg 2017 1192 713ee A
T oF 26191 20154 11947 2019'F 987HA] o],

A, FE G Ao R Q% FE71A 9] FarS w45t
7] $13l ol APA+-E ER AL S 53, A 2lo]
A9 FE7HA n]F G £8P Hsl FEHY AR add
o 217 FFARJNETS ZAFIG}, FE7HAS AleA] As
A = $A50] EFEER J=Y 7HAEF (hedonic price
model)}& ©| 8313t 3=y 7HA R F-L Ao A A E]A] &
© E450] E Z3E o] shue] Feor AgE= A& A
Agt7] el 7t BAof 2 $8E, ey 4Ry
of A AP = Qli= F7HA A7) ¢ H(spatial autocorrelation)
< 223}7] 9J8l ths- 2% (multilevel modeling) ©]-8-31tt,

A K6 eJgh 714 2lolF wAEL] $lal A2 A 374
AZPAEE F718laL o5 RE R (differences in differences
analysis, DID)& #-83H3{t.

Z|Zlo] ogt E2) A alai 97t FANEA] g2 Al oA] o] FA}
& B-8slo] EAs17] flEliAE AT vHAA S
k= o] Wasit), whebA gate] A=d DIDQ ks 5
A aEste] F -ty A AR dey-tt
SR} o]FAHE S EAI5H| 918l Stata 14.0 2ZEH oS
ARgBH e, FAUHE A= EH (RMLE)S A8
ataict,

1, XIEI2t =EqAPE Gk Chgt ol
MWAS F

1. XIElo| X|% FEfA|Zo]| O|X|= S&

1) 32 &

FEA SHofA AR HEo] §-1] Bl 14} 932} FE 9
744 sl FA0lE o= A FHARS QM Ao] FlEEE
w37} wAygcE, Z|%1of ot 12} wjal= FEsHAIE, A] 7] 9
T &t FEYAIFO FEE HolA] oot U717} o, A
Zog Ho|X JANE AR 7F S FaL e Aol AIHE
aE8lA] oAl FHA FFUE B A5, AT} FEAe] F
A= A K external effect) 0]20% Aeh 4= I}, 24
At ofE EgolA Q=astA] A AR A FFE vlA=
AIE ofuRic), R avh= g4 antet A AR
B, QR aTe] diflio] A e FIe FokEt-
34, 2009).

QR A= AU 2 FAE Ez A o] FEAIR | 1]
Az A EA517] Y8l wol AMEIHUTHL R, 2017). &4
A= S FaE AR 7ol FA|1A A7t dAskA] ghot
FFS - 7HAE vEd 4 gl vzt Asfolh(HlEnl-
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S, 2009). B3, A= VAo g o anyL A o
Aoz e Ae7t HojAeE anpt gagit olF A=A
(tapering) @4Folet Seh(tnl- 21334, 2009).

oMo e} e e n]2]= APAFoA 8
< PR 77k 71 o] StetsigltH R, 2017). &
QAL FEMAE A7 SR aE WAEIGAL, AT
A @l w2t dAAE] o|Fo= FFS vAA X3t A
At FEAGS Aet APAFSolM e FHE 7] 1Y
o} 7RSSR 7140 sttelalrEA Y - 474, 2019). E3E,
Ao Qsf FE7tAo| stz $H Wl d71HeR
AFAZE AAE BHsAY Ao Feo] ulE | F&
FTHOER AAE, olF Azto] AU A4 YHAE T& F
3l FaF #9171 BEBAITHNaoi et al., 2009).

2) AIZH Bt

A0 ol aste Qlsf FEj7tAo] sheshd, AA 7|7t ¢
7t o] 35w R] 23}, o] AIZHA JaF A Zlo] AR 2|1
of HlaiHstigma effect)7} Ueh}7] wiZole}, dubzoz
Rl Aglo] Y= AlelAl ZRIEE FAR FA7F s AR
S ARG 3 HFE WA He AL W HES,
2012).

HEAto A AMgElE RRIAT = ARFEC] B3 A9 a4t
of thafl 7HA| AL Qli= FA Aol R A Q1 Q1A e R FiFe A=
£ AR o2l e 7k 34 alew AofE 4 eH (A
%, 2012). F-EAE Bopof|A RlaNE HEa A1gh AR
Patchin(1988)°]t}. Patchin(1988)2 £ A F-54kS o=
glvilo] sl Hg4toll 7HA]= A2 Q1A o digh 7Ex|H 7]
PRIANE AFow AYsiyltt. Wilson(1994)> 8744 93
o] EA| Ei= EARITH: QAA]olA] WAYsH= B0l 87t
2ol Fake mRckar Bkt

At o] YRIETH= Ao R QIgE A7) $1@ e ohgt
SE, AZlo] AA| EA| & = gl EFHAA, A VleR &
T e FAA 9ol F FE7H o] S vlAlE RE 7
folo] Z3kd ofm|z A g}, Ylane] 542 734
(intangibility)¥ 7hAdolct, FPAL 2710 & Qlaf WAsh=
789 Sl S T50 Bttt 73 84S AAAE] Bt
B tizh 212, FHAHY o2y, GE A9 ofFeR
e = QITHIAF, 2012). Glavte] 7P AZhe] whet
oA Yehts 28wtk AARsizh dg 31k A& =
= o5} Sl ErabAl o] TAlof ulet thEA| vepdty,

2, MyA7 nF
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Aol @e e E SR AR, f-elvehs 45 A4
A o)A A& a7t AL flo] W A7t qlgiet A A4
WA o) foll= f-EjuEtoll A 2|7l o3t FE7tA HtE A
F8kaLR} sz A-E0] YN ARE U, A2 FErtA o ¢
AE 98|zt 3 A5 AdAse} FE7H4 o] BAE ¥
2} g AEI HE W A Fol fARsit, 2| 4lo] AR
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Prieta A% WA ZF San Francisco Bay?] F8{7}2-& vl
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et al.(2017) 1|5 Oklahoma County?] 16\ &<t 72€ +
gufjvl 2t55 Edj® 2| Zlo] FE7HA | |2 F3S w48t
%}, DID WS A-835 A}, x|zlo] WAsHHA Fei71Ao]
3.1%°01A 4.7%71A) stetatelct, AAHY - B5E8 (20190 ZF A
A& goer FAE Feikl vAs S olFAd ot
TP o AFsct B4 A, AResiE 9H3t of
HHE Q] 71z o] A o8 f-ofu|sHA stetel= A YR

AR APA= 2|Zlo] A HAFH= 2|42 FE7HAL A
A AEAE WAL glout, WAlE 2419 913 7HA7F Tk
7€ £ 22 AARIITE Naoi et al. (2009)<> B4-2] =8
7t 24} ZAARE o83t X HEAH i FHo )% A
A 5o sk BAEHIh ARolA Algdhs AEA s &&
ato] FE714 ZtRE w4 A7 ARAY W FHoahe A=
6 o)/ T o] A\ Xlo] HAFE 2| H2 2|71 HAY Fofli= =
7F# o] F7t& sftslgitt, 21 6 0|8t A9 714 9] Wisl7} ¢l
ek, A2 WAgo) 2k 2|%jolut A7 WA JHAS ARIZE A]
ooletie AlZto] b FEjo] 2)Z1 1# 7HA| 7} ol 2|2
o] APAsHA thA] o= Aol et ZAor FAj,
Beron et al.(1997)%= A% WA 9 2] 7} dA|ejete 2]
Ay Fofli= A4 9ol Mg b o] FE7HAE 27t skt
A2 4 U AARBH

FEO] = A WA § 23]2 A gt RAe
2 Y9 F7h ek, 2|%jo] 8 Fgo] azslo] A
o8 AF7} 7Fsdt 99| 7H W Jdjgrt s ARe®
QI AFER] alg FRISE YA E AFE 4= Qe FHS 4538}
7] w2l lth 2] Ad5-o] HAYEIT], Kawawaki and Ota(1996)}+=
19954 19 Y& o} QAL A Hofl WAEE x| 7lo] A 9] ¢
Az} FE7 o) n|a)= FFE AR A & 7170E st
AR, A AR A7 A F 4 dolRs e el
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2 Ao FE9] 3 HE EAIR A E et

A8 ) qprLof whet €712 9] Zto]7} ATt Cheng
and Mitomo(2018)2 1] Oklahoma 52| F&]ulju}7} 2 2h&
§ o83t o] FE7F n|A]= FFS A=HE 243
qict, 84 Ax, 2= 404 52 S4E A 99| FE71HL 3%0]
A 4%7HA) B8l R 6 old o' SAE 2 H 2 F8714
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ool wetA e FEe] 71 W3 o2 A vepdtt, dvkE
o7 1FLE Ao vl Ay Zajn| o] WAR, SER|TE 7]
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#gsto] AT EAR A, A28 § 2 7Y Fe AL ofgt
E o] 7}A0] A5slhrt A7 Al F vhA| e} 1A o Fokgt
o}, A|zlo] ¥H¥sHH 1132 7S-, AR H7R] o) F sk A
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55 ARG AL A3 Ak oR 38 e = A &
He sz §HA, ) w3f 2 oM 2R P& Aew
uepth, A7 w3 ] ea] F8 =25 ARk F48 89
o FE HFd, A o Foli, Asf AHFUES
L7} 2k FEE Asgiths A& =gt

A3} FE7HA o] PAE Yol sk A = A2
o] g =9 TR A7 AP, $-2uel= 4
F AX A o] Hofl= A2 FE7EA o] JgFS HAstaLz} o
£ A7k loleh RIEIRE ApAAEel S4eet wiE A7t o
Folgirt, 53] S-2uzhz AHdAS dlsfel et ARENE
A7) wzel] FHARL] AR 3 wAshs o A7t
Qict, upekA] ZRAAEE 7HEE FoH B7h SR A =S A4
sto] Afsf 1847t FoFa QS mEdlEE A7t titold,
o]F- AR 7| Z2AAA A AAFAEE /WA Ae91AA]
Lo AA| FEe wASE d-s0l SR

=] A7} RgAt B A5 ) Ajsfiet Reat E A
T A2 SRAE T AMAAALEE 7IRte2 A g3 &
olE AU S1R A=Y 7HAE AiHEhe FeiE 2gH

ek, 2% A171(2016.09)0) PR ek AR FeiAg)
WAE Wsjei A5l A S, et A4s 7Y
7h8 - Wl A ol s whe: Hgshe,

AT A2 Fertae) PR welele A7t A2 ¢
L AHoIA A7 A5 B4o) hE ZYAAE O A4lo)
Aol o7 G BAshe o) 2] et BAY AF
HQ019)2 #7412 ozt v o A3le] ofske 7H4e] v]
A Y AF LAY, TPARS SAFRG AAsl) 5
Ho| AZ A5k chEnt o} 27t B AT oS- B,

gk A 2l0] FRAA] 13 B4 o wWelE AFe A
& 2 ol LAsh: ol el Urk. AFAML ospEst
29] BAS BAT A4 AFH0)S AR TeHH e B
2} a7k ArhHo R weke Aejow Agshn olgay
& TG lo] 714 ol B MBI, oIFALES BEFtel
Aok B9, s8] Ao WS R sk, A7) BRAL
shasty] ojgck, A48 A sfsh Husk AR G A
Aol 33 2| slel Hiet BF A Wasth, web A
Aol FEA o] v|3 FPUSNE AR AL 844 3B
Sjo7} g,

l, 24| &
1. 24 29

1) dlE-chE ey

w2 ATE ey 7R ZRte s APReES st
I el 283t sy -thFgrgon EARY, ey
7HARGL FE7E AR QRS HA3H] Sigt e A8gd
oA o]t o}, Fy 7MY o] &3t FHHA A
BAJASE o= A= P8 E] ok FEHH4L 2A M F
g9 2 9 B3 Q4F Zshs NEEA, FE 1A
ol A 2HAYFE 1 2|9 Q] LRI B4, Ao et E AL
F27F F= A9 EA o2 FEEHWon and Lee, 2018). 74
o E2j3] BEAL YUY, 34§ EgF Fxola, I
EAL AsHAte] Ag], 258taee] Ag, Feite] Az &
HOE F= AT FAolth A 54 A9 A+ +
4, a8 4= ot

APAE 7|8te s FE7H ARE 24517 it dlley
7HA RS thEa} o] ¥ 4= Qi

Y=o+ Bx +p,x, + Byxy + Bx, + Psxs +€

Yi= OFE 7H, xi= AREA, x= ARFEA, x 2 oFtES)

MEEA, x = FAEA, x iz (HEAY, ez 02132 oujgitt,
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3=y 7HAREE F FEHHAS A Al 4 9
o] WAYE 4= QITh(o] 84, 2008). 7S AIS= NEE
A4S U8 B4l EE o] Yt A8 EAS AH B4
of Zgtxlo] qlck. NEEA e ZRIEE 54 % A% Sl Y
A= o] (nested) AT}, AWM= HTAolojof sh, UAH &
OB Aejt o] of X}, Ao yAE E4& 1L
2jsfal AHpEo] oftE M4 njAjs FFE Bt ]
FA37] S18ll & AolM e TR g o83ttt

32 % (multilevel model) ¥4 A&7} WA 2=
(nested data)¥ W} =2 AR-5H= B o|tHTE 4= 0]3]¢, 2015).
g 944 A 2F (hierarchial linear model), T
# 19, 232 % (mixed model) & THFEr oFo2 EdT}
(FA4 9], 2013). 2 Aol 528 S S -t}
Sy $MRYQ HF Fel= et 2

Y, =YootV po Xy t Vo0 Zy +V pg Xy Zi Hu,, X,

i%i pis TUo; 1€

1 B4, AZHEA), Z, 24% AR B4, X958,
X,Zje 195 Ao} 257 Aguise] 4Bae We
24:2:9] Ak 7+ B 7o), e 14:72) A 7+ Aol & Wrate},

SEY-ThEEEe A4 W (bottom-up) 2.2 sk,
A BRow BAdict tEEy] 157 Agust A £
wE4 AUEA, AEHOR AT 245 WSS of
ahE ©x) B4} Ao 402 TAsr)

2) O|ZxI2H

OjF AL Aol AILE B3] 93 AMEEE e
2 A Adnt FAE] B3 zjolg T3l YR QI ¥
3HE alotsh= o &3t} &3t A AE B A
7] ot A At e gk vdE sk 31

wolct, geke] 27-& 4817 flaliAle AT 54T At
2] B4 aejefjof gk, o] F A w71 & F ¥ dh= Y
AN AX AAA FAske 2F F Xk 7o) B4 #skE A|A
3L &eshA] A AINES & 5 gl A& ol
CHEREA - Bk A, 2015). ARZEAIA Aol A2t} FA1
olo] W22l ofuE Aw7tAe| FARHA 2HgataL, F XY
7o) B2 Q1 A7t 2] zjolof FgE = X932 54 2}
o7} ;g H o T W3R oh=rhy o]FAELHo| HIHoR
A8 2= ck(Kim, 2018).

OJF AR Fek EAIT} AJ7E EAof| digh 714 o)) 7]8kstc
A, A 7lo] WAY3}A] ket S A %1} v] HA| L 2
FAE BAE AL 7He. B4, 138X G7 ¥] 13
EAL A7 B AT 2E o & 7Hg%tH(Table 1), £ 9
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Table 1. DID process

w=0 W=1
T™W (Non-hazardo- (Hazardous Difference
us area) area)
T=0
(Before the TWO0O0 TW10 TWO0-TW10
earthquake)
T=1
(After the TWO1 TWI11 TWO1-TWT1
earthquake)
. g g (TW0O0-TW10)
Difference TWOO-TWOT  TWI10-TW11 {(TWO1-TW11)

o SlEY-TER YT} o FARHE HEF HERYL S
3} 20},

In(Y,)= By + BE; + B, + By(E, x W)+ BT, + BsT2,
+Be(T2) x W)+ B, X, +u, +e,

THEI 5, A WY A Gujiss £, A7 9
A o W, A2 WA A E 44 7|7H T, A7) 0y
F3E 2 A7 Ty, e B4 Wa Xolth (E,xW)%
(T2 W)= o ZARHE M3t ABZHE Waolc, ¢lo|a)
= zuplAe) MR Bt 2 B 2ol e 03} o
ThA] 93} ¢, THEC,

3) Haet XI2

Aol A= A 2lo] FE7HA v]X|= FFS BAIE] $
3l FEAROA 71 gol AdjEls oltES] 714 A Q1S
= ARERRE sk, AR 2A A3 B4, At S
4, 799 /i EAGEEY =2 4 B3 B4), 9AEAE
U 9 JAAEA), AY EA o8 LRSI Table 2). $%
el oftE ufu)7tAe &g hetp://rt. molit.go.kr)
AN AlFehz AAN7 ARE Egetch AW I A1 A oF
29 FH1 20159 1195E 20199 99474 A E =25 AMS-
gt At 7170 8 714 Q) Bk ek Sl dmaA Y
oA AlFshz H7F EFA] ofEtE wjul7HA A]4=(2017.11=100)
2 WHro] AlAkaRglct,

Al S AR YA of i Hx(en)), AAA S 23 o
(e ), 224 A of 1ol AR 23 o o) B ARG
21 DID ¥ ekt A7 A of f @i 270 Ay
AIQ017¢ 118) A-FTE gopis vigolt), fFAY 3

H ¥ 8 937t daste] FEunle] FA1E50] 1At
I Qe A Z3kE T o5 dohry] Si7t Higo]
ot 18X Z3 o ¥ N7 FFE A W AHE
TEShs Wgolt, AA AYTe] AlE FHE UAY
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Table 2. Variable

Variable Unit Measurement Data source
\?aer‘i)aeglgent Ln_Price Log Natural log actual apartment price divided by Actual transaction price
(Eapia) (OHLIE Al7{2H7t OHoR7+24) sales price index discloser system by MOLIT
(Eﬁ;jhggﬁ% Dummy  After Pohang Earthquake (2017.11)=1; Before=0
(F;?éﬁgéi) \('IS’VJQ;H‘E 2% 042) Dummy Hazardous area=1; Else=0 -
8!%%, Apro[8ix[ol) Dummy  Earthquake*Within interaction term
Z;;}%¢) - November 2015=0; increase by 1 per month
g'AiEEE ) g;i;}gjiz) - November 2017=0; increase by 1 per month -
%L_%E 22 HE*Q3X|) Trend2”*Within interaction term
(Lgé\léé?rea Log  Areaof traded apartment
'(9}?,'%\/ glg)l (Dﬁg}:_gg?r Floor  Floors of traded apartment di':glt gsa elrt rsayn;:r(::igc &r&eﬁ
%gpéei)r Year  Sale year-Consruction year+1
I(_gdéAél'%tgl) Log  Total floor area (m?) www.dais.or.kr
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Legend

Figure 1. Housing location by distance

Table 3. DID analysis result by distance
Variable 5km 10km 15km

20km

DID 0.1237

-0.07617*  -0.0656*** -0.1275"*

Note: significance level ** 1%, ** 5%, * 10%
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Table 4. Descriptive statistics of variable

o] aghE ojulgit},
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2 AJZE v} ot E 0] EEA Wt} Yo HH Ry
AFRFo) 197F MrES TSt 1995 HSo| T4
At mAlE 9FE A 4 A 19E 2 E A A
o Mgt BAS 4 ok 157F Wtk FRUE Q1o o)
TAF FARS 9F 0.01622 FAFRFEG Zasigitt, ol
2Z9 14F AP ES BF FAZ R fog ¥ A
Aoz FAET, v R 2aE Mt o AHE Mg
7P2] E3E YeJHURF S TSI, HF o) 1A} 24k
2 0.016022 1R ERRT R HTh Aot wbA 2
FA| OFE 71| v]A]= G2 257EN TG MrE 2
et ojHun g o 2439t

2% 239 £ ARAR(R)E 0.8892 EFA| ofHE 7}
29| 88.9%= A + U= A= YT, A3 SAQHsE
A, A7 B F(Earthquake) EFA] 2% ol 7H4
< 9F 2% A5islh. AR WA G S 7]vjsee @R
gj717o] sheret Ao R oo, ol tE Ayt vehg
o}, o] A2 2|9 T FF dAe; A AFAY] FE
fEoE e, FE7HAS 39 8.0 MIHA 2%

i
-

flo oy
o L 1= I A )

=
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Variable Variable name N Mean Std. Err Min Max
Dependent variable Ln_Price 15,068 9.4040 0.6861 7.1004 11.4369
Earthquake 15,068 04115 0.4921 0 1
Hazard Within 15,068 0.6422 0.4794 0 1
DID 15,068 0.2607 0.4390 0 1
Trend 15,068 22.0040 13.3796 0 46
Time Trend2 15,068 4.8379 71116 0 22
DID2 15,068 48.3383 114.0929 0 484
Ln_Net_Area 15,068 4.2516 0.3263 2.8529 5.4941
Individual Deal_Floor 15,068 8.0801 6.2878 1 48
Con_Year 15,068 16.7098 9.4367 1 42
Ln_A_Total 15,068 10.4309 1.5659 2.6137 12.7536
Ln_CBD 15,068 8.3077 0.8242 5.4208 10.1068
Ln_Open 15,068 47174 1.0902 0 8.6827
Complex Ln_Indust 15,068 8.1646 0.3845 7.0561 9.2543
Ln_Elemen 15,068 5.9994 0.6155 3.7346 8.0855
Ln_Univ 15,068 8.1259 0.7139 6.0493 10.0530
Ln_Park 15,068 9.5945 0.2386 7.8824 99174
Ln_River 15,068 7.0746 1.1530 2.9047 89546
) Ln_Po_Den 15,068 8.0922 1.4086 3.6109 9.6197
Region Ln_N_Emp 15,068 8.9750 0.6811 6.3404 10.1860

Journal of Korea Planning Association Vol.56, No.3 (2021) 137



AYE - Olads- OlxHs

Table 5. Analysis results

Unconditional Random intercept model  Random intercept model

i model (Add 1 level variables)  (Add 2 level variables)
Level 1, Fixed effects
Intercept 91720 =* 6.2634 *** 6.3857 ***
Earthquake 0.0147 **= 0.0196 ***
Hazard Within 01787 *** -0.0034
DID -0.0897 *** -0.0761 ***
Trend 0.00712 *** 0.0011 ***
Time Trend2 0.0019 *** 0.0019 ***
DID2 -0.0001 *** -0.0001 **
Ln_Net_area 0.8396 *** 0.8392 ***
Individual Deal_Floor 0.0020 *** 0.0019 ***
Con_Year -0.0358 *** -0.0334 ***
Level 2, Fixed effects
Ln_A_Total 0.0758 ***
Ln_CBD 01117 **
Ln_Open -0.0335 ***
Ln_Indust -0.0632 **
Complex
Ln_Elemen -0.0936 ***
Ln_Univ -0.0877 ***
Ln_Park 0.2225 ***
Ln_River -0.0146
Region Ln_Po_Den 0.0393 ***
Ln_N_Emp 0.0387 **
DID*Ln_A_Total -0.0014
DID*Ln_CBD -0.0296 ***
DID*Ln_Open 0.0098 ***
DID*Ln_Indust -0.1173 ***
Cross-level DID*Ln_Elemen 0.0264 ***
interaction DID*Ln_Univ 0.0623 ***
DID*Ln_Park 0.0626
DID*Ln_River 0.0076
DID*Ln_Po_Den -0.0056
DID*Ln_N_Emp 0.0147 ***
Random effects
Intercept] 0.3857 *** 0.0932 *** 0.0430 ***
Residual, a3 0.0399 *** 0.0162 ** 0.07160 ***
Bryk/Raudenbush (Multilevel adjusted R?) Level 1 0.5940 0.5990
Bryk/Raudenbush (Multilevel adjusted R?) Level 2 0.7584 0.8885

Note: significance level *** 1%, ** 5%, * 10%

sid], AR Qe sk 71E FegEgel gastel 4 QU Fe9) A4u st Adita BAskc AZ
ujx] Zee] 712 Aol WARH Ao2 ML Kawawaki  Fuo] ALEW ¥ BEPOR G FEoE ofF
and Ota(1996)= A0 I3 x|oje] Zelo] FEw, ol steiis SAo] ZalA|n, Aesl ghe Fao) S0t F713t
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