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The Impact of Disclosing Soil Liquefaction Information on
Housing Price

Zhe-Yuan Lu, Ying-Hui Chiang and Chin-Oh Chang

Department of Land Economics, National Chengchi University
Taipei, Taiwan 11605

ABSTRACT

In Taiwan, public awareness of soil liquefaction and its ensuing hazard has increased since
the Meinung earthquake in 2016. After this event, the government established a Soil Liquefaction
Potential Inquiry System for eight countries. Such an announcement has raised the public’s perceived
risk of soil liquefaction and their attention to the safety of living. Some believe that the announcement
will cause home prices and real estate transaction volume to decrease in the affected areas. However,
taking the modern construction techniques and the symptoms of information fatigue into account,
others argue that the effect on the housing market will be limited. Several previous empirical
studies have assessed the impact of the hazard on specific markets but seldom did they focus on the
relationship between soil liquefaction and housing prices.

This study aims to examine the effect of different potential levels of soil liquefaction on housing
prices, and probes into the change before and after the disclosure of Soil Liquefaction Inquiry
System. Hedonic price theory and difference-in-differences (DID) method with matching were used
to analyze sales prices in a sample of real estate sold in Taipei City from March, 2015 to February,
2017. The statistical result shows that the disclosure of information on soil liquefaction potential has
decreased housing prices in the high-potential areas of Taipei by 3.34%; whereas, this effect became
weaker half a year after the announcement. In areas with medium and low potential, the disclosure

did not significantly affect housing prices.

Keywords: Soil liquefaction, Housing price, Difference-in-Differences, Propensity Score Matching
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By > BRI N B PR RS  SERAS S S 2 725 (McCluskey and Rausser, 2001) » #§
TS R A E T EsEL TAmpg) -

10. Efthkernel i EUE 0 S EUZ O 8L (epanechnikov) ~ EHI LS (Gaussian) ~ BERER
DB (biweight) BRI OEEL (rectangular) 5 °
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Fh% 0 Fr R G R R ER 1 g A B A Al R B Y E R 8 (Nakagawa er al,
2007) o B T HE— L E RS2 ERRA R 2 B R > LIS R RSB UR - A B
B TAEYE S EedLy (2017) JIHAZRE 2 BYREBUETIITERE - 2R >
FURHEUES B SRR A A (PEAERGRE ~ TN S S ) Flst MR G ECERA > ILER 1Y
EEEE BRI ECHE - NIEBERHRFEZ T A SCERE 11999 F =Y = 3%
FHREEETRIAT LG 2 5 B 1 Y BREAE L - M1 b 3 B B % YR B0 [ i A B A e it » Al
fi 1 75 tH 52 B AL E R S RA -

Q) A EERAELRRETRAHFHERL S (DID HER)

B3 B R b 2 RN AR EERGRARERAR THEN A% 1EHE
S o B TIEER LB SR AMAA TR RS SN EE - ST GRA T B A
AR » AR SERE 1 DT HER 0
B) A EERACESRER » BATAAFRE LS (DID A )

ISR E R A R e Bk i R B R 1 T HORTR & et B S IR AR R 2 il 2R
B T BRI E SR A A AR AR 2 A5 SR ) MRy 2 22 SR SR - Bl TR TR LB SR A )
Bl TR 5 ) FAVEIE S B 303l I » 2 B E A AR HIER LB 34 5 & A A
AR BAGCR o NS b ) E AR RN 3 AH R S AR BRI SO > (AN S
451t (Beron et al., 1997 ; Pope, 2008 5 Naoi et al., 2009) » HFEIAM S B [ Eap2E, o
(4) 1o BAL TR AF R H

B o AU AHRE < R R > ASURIBE HERE R ZEE - (250 A5
U R B TSR U PR il > DI Tl BN R - R e E R -
FEVITETE ~ Rbn ~ AR TER ~ R EARTREE D R BRSSO R T o S
AR R ROAARAAE R R = s R =

1. AVDBEEE & ~ A0E B ARG S » SUEEm O ETERERaER - RILAS
ZEEIRREN (2017) FIF Local G-statisticHfY Getis-Ord G*EME A HT 255 F - B ERS IR E 2
HERIE » B Edl i B 2R i I e JR e o B o v 0ty 2 — ) RS D AR B s i vho0 - P8
A B L 72 0y B AR R o
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= SHHNAR

Lo iEa T TR IR
JESEE [ {EEERE SHAEE Y NG EALZ AR E R
TIEACTBSA L | RS (e IR L ~ o (B SAHE -
FREtE e SHTESEE - (FETEIEE +
A B SHTES Y - (F A e B +
Y HITE SRR YIRS 0 LI T ARG +
E #in SHAESE - RSN 0 LUEET -
YRR [ S EE R ~ #E - A 2REE N +
FHE [EESSE > bk~ RIS R~ RIES 81 m . n
s VR ~ PR ~ ST~ K220 ~ Rl s 2R 5 S HE
T [ A o A B NE AR EERE 500 AR A L n
1o Mo
B ?&iﬁj&o’ FEZ D EHIEFRERE 500 AR NE 2R E R n
B S T o0 B | B AR (R A B 92 A B E vk R A R _
fife EE%E HAUAAR
BT S R AR | R 0 fR 1999 . TREY)M AR AT ) IZETRIFT _
Hld HEZFEER 1 HEgBo
PN & &k e
Ji PEE R B 4 A 75 RI Fi 43 (%)
B 1,137 15.43
o B EREEA 1,566 21.25
TR BREE-1EA 3,326 45.12
FEEEA R 1,342 18.21
HFERHE 3,069 41.64
Y 5 2,123 28.80
NG 2,179 29.56
. BT EAL 6,528 88.56
AR HRIT HEE G 3,259 4421
R R R | BB TR 28 4,333 58.78
HUTER I R4 e 72 /M A
HFEE (#EoT) 2,460 2,020 245 25,300
FRrAEAE g 5.70 3.98 1 27
AR e 9.77 5.34 3 42
EP)HIfE (m?) 123.96 60.47 33.06 497.52
R (F) 20.73 14.91 0.01 53.46
BRGSO EEEE (m) 5188.35 2746.57 76.66 12734.65
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E\

L)

= h+t
pEna %

(—) LERBLEREDEBR I ERR

LSRR LB AT (2016 4F 3 A ~2017 2 A) BALiEER SEEA -
HEHIE 3,379 4 o [EIRETR ISP IR » Sy AILLERAHE ~ $E0 R AN E I B A1 T B
YR o (SR G TR B 2o LTS - S BATIRR T A LIS (5 R A 0.80 » SRS
FCSEFE BT - 8 BRI T (VIF) BUEMH 1.44 51833 » B/ 10 » Bom & B IR
o 7 A VR SRR R o SRS T » WS LI ~ AT I B A PR S S S 45 B e
USEEARREE 29 (F = (HE BT KRS SRR R E 1% B - A
T BRERTEIN ST AT o BERTIGEHS R LR — -

REEWOTH (REM) - L b EBSE28 - 752 A - (ki
L = (IR e RIS B R (R AR B S R B O 10% B OKHE » SREIRI
(R IE [ > BTN AR o B LR S mIE - vl SeBLrh S 80 I R % /) A T T
B ORI —) R AR S VB B % 3 6 7 LI B L S0 - HR A TR e A
e (RER) 5 Ao RENBEEEE L 27 » th ~ (SBSR ENE 5 L 58 S A
A » 1F A RN AU AL 2 S0 » DR TE SR BRRT Av » FLEL ) A B 36 % i
LT I ORISR  TERER R AR B B S B 1F 0 s L -
SRR EORHB T A S (3 (RS R » TR A TR © QTIN5 -
AT PRI AR ) T V8 a0 B S R+ BT3B SR DU RE R B R B3 2
EE - IR T E A -

2w GGEBEATELR

L e Ei-1F ¥ (ERYN ] N
BREE=1EA 0.024 0.026 0.030 -0.016
rhBEA 0.026 -0.023 0.056* -0.044
[ EE Al 0.017 0.028 -0.044 -0.009

B BAI X 5 S R AR i 0.023 0.074 0.002

rhyB AL X S R R AR -0.022 0.126 -0.061

VBB X B i R R -0.009 -0.040 0.018
Adjust-R? 0.88 0.90 0.83 0.71
A 3,379 1,477 948 954

BE 11 e we s RIREAE 1% » 5% B 10% BREKHET » FOBETE RILT -
2. WIEEALTT A SE SRS » MRS RS TR 53 R ) 8 IE MRS S R TRYY » MRS TH 20
SRR | SR -
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REB BEBHEARATIHER

A EE AT IIMEE (&)
RIS 3,326 2,466
HHE S 1,566 2,685
1 VB [ 1,137 2,563
BB 1,342 2,081
HEET 7,371 2,454

SL LR B 1) B RE G SRBEUS - ARV DR LB S A Z (R EE R R R IR (L
BN L TR o ASCHERNIR N = AR R R G R > H—» RS Y
B EE R KBk - AT EBITIEC R ARAERBIERZ T - BRKIERE
BRSSP A LB AE S AR AT 0T - (115 Rk (LA 217
I ERITRS RV IRER o S » B E AT TR LIS E AT - SR BB RS
(LA E AL - B ~ HBEA 2 AR e T O T RS 2 15 - JEEESE 2% A £
T st B L 1 S5 (B RS AR Dtk o DRIIL » AN (R PR A S ~ 5 e 7 A A i
TrBlE ~ RESERTREA B EN NN - MR EZ B - FEUE OLs fRAIE
ERHEE(G A R BCR (Hidano er al., 2015)

(=) A L RALE S B HEBRELH ERR

1. 222 £ 2% (DID)

PELER PR A LSRR AR AT 2 S —F (2015 4F 3 A ~2017 £ 2 ) Z4tiifEExR
DREEA > #EGEHE 7,371 2 R 2R b 2R REAUET 0T o Hrh oy B E Bt s 5 = B Es
5 ~ BB DL R i VB o A S I IR mi B AR ~ RS TSR R JE A
W EER R S VBB B R " -

e 2 2 BRI BB R (RN S k=) - SRR R [RIBRES K2 0.85 » #H
T RETUEGE R AT o EEMEEGE Y o B Ttk B T~ i~ (VBB A aRIE T 383
EHEBHRE RS ~ o~ KBS - BRI E (R 1~ 2) R MEEBEA ER A
%R 5 2 BEIE AN B B ERHREREERE (B 3) I ({EmEBREAN BB AT
1% 5 2 BHRGE 10% $Z KA » #iET FEBEEEN A m 2 HIREUIES -0.027 » BURATE
TE R VB EA S Y 55 R N (E AR LAt [0 R e 3 2.63% (K 65 BT )

12. RSCERRNG TEE 2 bR A ) SR O A 72 Frh 2 2 B O oh > M E S R 2
REZE - PLERSY AT RE S R R BT LB AR SR SRR NG S e 4 - Wl R B RS I BRI B & 1Y)
Tk -

13. Log-linear P $f Biis 0 2 SBBRUR = (™81 — D+ (AT I HEE = (e “ — 1)*2,457 8 7
=-2.63%*2,457 8 7L =—64.74HJC. °
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kN ERFIERZEHRER

R 1] 2] 13]
el = Al 1972 £ 7' fi e aba 21 bz
NVITTES -0.032%* -0.027% %% -0.023 %%
RIS 0.030 -
HHE S -0.005 -0.030%* -
T T B 0.008 -0.015 -2.72E-4
N R X ARSI 0.006 -
IR X HR B BA 0.021 0.016 -
N X ETE S -0.018 -0.023 -0.027*
Adjust-R? 0.86 0.86 0.86
LEZN 7,371 7,371 7,371

G o s 2 RIERAE 1% ~ 5% B 10% $HEKEET » B8 IS SR E -

R RIS B BRSBTS SR > B 7 B b 2 7 Bk e B JCH R A A i B
IR TR > DUR AR i R R A 2 A R A 588 (Wooldridge, 2012) > Tifdigh i
TR B SAES AR RO RSB TR — A A - B (A SRR R RN
HREEH R EUR -

2. 2F F = £ ZE%% (DID with Propensity Score Matching )

WA b — AR B p 2 R A B AR R AU (E A > R ] Heckman er
al. (1997) $&HIIY7E R 2 72 Bk RO ERERIRAY > ZALE Vel 27 BatH B R AR A Z R
FHEE S » M 5] RHERR ) 5% 5 P B AN m] S SR IR P S S M R 2 - DA R B
77 HE— BRI T AL AR TR SRR N 2 B AL B I > TEBER N AR BN
YR -

BB L S EAN 2R AR R E A - JEE SR AR ARSI - ot Bl
TR e T e Balc S a7 AR A RORE I ~ i ~ T ErEg - REMEIE B R J3t ) I s DU A R 2 5
B REMAEMR DRIEERIZ R o #EREUR > Y HRRAIRE g BN Bafat b2 e
HA R B A RS R 22 5 -

3% > FIIH Probit HEZS SRl » DU ~ T (EME ~ iR ~ sy (HERT ~ i)
LI by B S i h O B S5 A G T B RO I 3 B0 - P R 2GR E RS 0.8 (I THCS -
RO AR A B 7,371 {8l D 2 6,280 fI# » &R (B8 B2 B D AURE R » (i ERT3s - BR
FR it o2 I+ 2 S BT R B 1% 722 SR TR - 2 Hnlic 1 2 SEEE N RE ROTT > (EEC B T it

14. 65827 Guo and Fraser (2010) ZHEEK » fF FaOE HE/ NHGAEIA > LURERE i R A0REE
T - HOARHFTEAEIIER0.05H110.81% - & RERCEH YRR R FR I FLAEF50.8 ©
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K > HEERE R MESS 33.8 » (ARACHI R I & A WP (K2 SR -

TRIRRCEI 1R ZBRAEL T 22 b Z 7 Bk o » 2/ \ 2R B RERSG R n] 5830 DID fRAL(G
ATRE 5% BHEOKYE » Bt R BBEE R B B HARBUERS —0.034 » SR A& (LR S5 15
Y 5 R A (E R i At W T R 3.34% (K9 83 #IT ™) » FEMHIfbETAS IR KM 8= -

ey bt ERERG A > BLAR ST F AT A2 B 2 FEEE SR - A P A ) oy ORI
Bt BT IR 2 BRASETTRCES - AHERR AR 7> R REBCET EIRIRRAS > [ {ECET Bt S 6 FEHH PRI 7 121
SRR 2 AR - TS B R R BRI 72 B rp 22 BUARE R — 20 > H DID #R A E TR e
Tt o HI 10% SEE R UEE R 59% RAEKUE » FORATIE L I Hrs R B FS g o

At REN - BBBEEEARIEE (TR =3BFRE)

WE 28 (bandwidth) = 0.8
e B FERE N 7 AR
R fic S i 2.30 15.3%%x -
H A% 245 16.3%%% 6.5
(LR 0.43 11.0%%* -
i

ikt Ao % 0.29 7.3% 34.0
Hic S if 0.17 3.3 -

]
HERRI fid itk 0.03 0.6 80.8
(LR -7.00 BYREES -
AV LREDEES -5.13 -8.2% 26.8
P8 33.8

At 1o sk RIRERTE 1% ~ 5% Bl 10% BEEKUES » 3BTRS 02T
2. FE P F A B AL P 4 7 R 5 R ) EUR B SRR A I P MGE R b 5 o R (R R AR
TR B B S R R BOE R AR IR ORI H A2 5 TR - B ZonicEH 2R BT -

AN ERPZEARHLETHER
RRY 1]

gl e
AN -0.016*
VB 0.022%*
DA X e TS -0.034%
Adjust-R? 0.86
A (Fl¥i%) 6,280

s ek RIERTE 1% ~ 5% B 10% BAFKUET » SRS A5 -

15. Log-linearf $# B 6 i 27 3B BE = (™0 — ) (E AT HE = (e " — 1)*2,4978 7T
=-3.34%%*2 497 B 7L =-83.46F JL. °
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3. AR EHECBEERYEOFE M

BB EF IR R BN R ERER ML A SEHE AR Z SR A 15 R B A
PRt 3% D" B D" Wi R > IR L SRR AR T1 IR (ARERPERA
2016 -3 F~2016 48 A) kK T2 Wi (AP HEE—FRH 1 2016 9 H~2017F2 ) »
B2 WPE B BRI 22 22 o LR B R R IRATRIAS R DISBS m AR A FRE
Bt > JE SIS EmATER A S T A o R RO AR E R BRA - TR R 2R IE T o

RF SR 2 2R E N B R > BAUFRRES R AR 0.80 (BAYSEEEALGTHAE
RS ) > BT IUBLER RAF o RIS > BRATTEARE B0 L B AR S R A rh A R
29 Ry B B R B B 2 2 1% SRS /KHE » HFTRREETEIA T mARTRT « - SEfgfesg
BEE sy -t D™ (7R TUHARD) ~ D™ (7 T2 HAR) B T RivBEAMe 12 seIE m 3830 -
(IAE S BB BR TAMGRPEN (T1) 52 HBEE 5% B KEE > Hal L 2HEE
A HABIEE -0.045 > MR TAMERPFEEFHI (T2) K5 2 BAREHE
ZHAENE o

fi e A RERS R > BN HIER LB RGN PERN - MR EEBREAN 2T
GHESEIRERI R TRERE 4.54% (R 113 EIT ') » RIMERF 2% » REERERHIR T -
RSP E N ERIE Z SR » HR R D W AN ARG T 2 Bk o

AN EREPZEZZFRTHER (FEEHRR)

FEEIY 1]
B A [EREE 21
D" (2016.03~2016.08) -0.007
D™ (2016.09~2017.02) -0.035% %
[EREE Al 0.002
D" X B -0.045%*
DX EEEAE -0.016
Adjust-R’ 0.86
EZN 6,280

FE e e s RIERAE 1% ~ 5% 91 10% S KHET » B8 BUE Mm% -

16. Log-linear ¥ BRI 2 38 BX LR = (™M — ) (E LA I = (e “**°—1)*2,4978 T =
—4.54%%2,497E L =—-113.36F JC °
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I %

-

R LI L B R S  RIRIBR R » bR T Ot G R s Ry e 2t - $t
SR A LI BRI BB A B\ 7 75 5 R L EE RS RRR 2 5% - JRBREBUR T LS ey TEA
1BEE ) REEHETEMEEBE o KL - ASCE M R FHRUE RS P G T B Y - % 11
TRALTE S A AR RF BB L - IR TR U T R B R s g — DRI 2R
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AEHETEREA T BCR - ERRSER 2 BIEHA T

(—) AR ERE P E R L4 SR HDID with Matching) *T 45 #4631 138
BRICHGEZHE > KERRLEGHEAZ LR -
RSB 2 (368 SRR WS 5 > BT S AR R IR 5 A Y A ST LV 3
B P TTBR AR © AATWRFEHR A 25 B 2 26 B ph it TSN - ATARIR EEBRAIEE A Z 0 5 - Bk
SR L BRLECR VE AR L2 PR A FEA R B Z T 75 B0 - IRRERG 3T H T (it
A B 52 B8R o (30 B i AU B 2 PR A B 7 (B AR AR R S B N SRy 2050 - (HET R A1)
FHAWIMER 34T > TR ZEERFT S B 7 B A REFRTE

(=) BB BRI RIRZATH » HA8FHB A L AR L 5
FROVE -

AR 2 R RERBEUT o B BRI E S B SAIE ~ BIIR I R S A
DI AE B ES  N BLS B A DA 12 50 5 LA C IS BERE TR 2.63% > HERMB IR A RAE
B o B DRI 2R RIERE GO - DUE RGE BB TR e - RIS
— B HE R - WA BB ERRRETE - BUR BT A Z RS TR 3.34% 0 fU3R
B AT TS ST B A > B RS N ) (B A% A B R R 8 o U A AT TS
I 5 T AUABR BB ) PR A CE S (B A AT RO RE L - B RES SR B T e e 2k A B AL
FRBUR £ EE TCEE G H AR 7 AT SB S A B A B (BRI R ERZ ~ 1
B A S S R A R L 2 B h ~ (RIS - NSRRI RO -

17 AE DA LS IR 1% - MBCERIHEE T2k IERGN ) > whBhiEEE T ~ W (1) BUFEREE
T LB - SR TSR LG Rt o DURRS R (s s s A i -
TR SRR fEE o R E TS A TR LS - A 2B A B2 T 5
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