SERRERNEERTERET 7

@i%i@
B 1L G R ER L IR ER 2
B TS KR T s EELE A 2R 0

PRERL.
B 1L G R ER LS IR ER 2

PRt
EIRVAZUEPANE =2 N

TR

FIILEUEREHEEE 21

BT © SRR - EEEH - HEERR AR - ERPIEE
JEL Z3¥fR5% : G14 > R32 > R38

TR R BTIBUARELEE 4 0 &b 116 SCUE SRS B 64 5% - BEEE ¢
(02) 2939-3091 43#% 51667 ; E-mail: shhsu@nccu.edu.tw o FEERSCHA 2017 4F 12 H 8 H i eiffse
BrEas i ST A B ey T 2017 dERssOiEt BRI E , R (ERE EEBRE 8 - 1
FIE 4R EE DL S W (i BE e Frid L B el i AL - IO > IR CRIEGHE S & (G E4RTE
NTU-107L900204 ) K REHEER (5124558 MOST 107-3017-F-002-004) {93468 #5H) -


mailto:shhsu@nccu.edu.tw%E3%80%82%E6%AD%A4%E8%AB%96%E6%96%87%E6%96%BC2017%E5%B9%B412%E6%9C%888

LS

By 7 o3fr 2014 FEiE R @ B RIR R E R AEN R RPIREHERIRAIE
MR ETHEREES BRI T B E R AR el FERIZERE
fir > Z BB S i S IR A 22 B s R T AT = R FUE ST oM -
BT > T K FRRNE | B IR S ER A R B RIRR 9 MDA
HEhy T EHTRUE ) BYIERISCE A > TR ) TSR SRR A
ML AT RE R G F5 (E - oy B R i H RN S SR E AR SRR 3 (8 A&
2o T RRTRUE ) RESCR - I EAERIFRIE 2 RR R O (BN BEER
BRILIERSSCR « BB S - RIRE T EUE | JFRCR T RIR & B E e
FERN ARLERF I AR R R B E6E S HreeE® -



Does the Housing Price Drop Dramatically

after Kaohsiung Gas Explosions?

Shih-Hsun Hsu'
Department of Economics
National Chengchi University
Center for Research in Econometric Theory and Applications
National Taiwan University

Tsung-Jen Chen
Department of Economics
National Chengchi University

Shih-Yuan Lin
Department of Land Economics
National Chengchi University

Chin-On Chang
Department of Land Economics
National Chengchi University

Keywords: Kaohsiung Gas Explosions, Real Estate Transaction, Geographic
Information System, Difference-in-Differences
JEL classification: G14 » R32 > R38

* Correspondence: Shih-Hsun Hsu, Department of Economics, National Chengchi University, Taipei 116,
Taiwan. Tel:(02) 29293091 ext. 51667; E-mail: shhsu@nccu.edu.tw. This work was financially supported
by the Center for Research in Econometric Theory and Applications (Grant no. 107900204 ) from The
Featured Areas Research Center Program within the framework of the Higher Education Sprout Project
by the Ministry of Education (MOE) in Taiwan, and by the Ministry of Science and Technology (MOST),
Taiwan, under Grant No. MOST 107-3017-F-002-004-.


tel:(02)

Abstract

In order to analyze the impact of the gas explosion accident occurred in Kaohsiung in
2014 on the property price over the gas explosion area, we accessed the official real
estate transaction database to collect properties located inside and outside the area and
were transacted two years before and after the gas explosion. A Difference-in-
Differences approach was then applied based on the transaction records. The results
indicated that the impact of the negative "hazard effect” on the average total price of
property was not significantly higher than the positive "renew effect"” in the nine months
after the gas explosion. The net effect of the "renew effect” was more likely to increase
the price as the gas explosion time passes. Moreover, the quantile analysis suggested
that the high-priced properties significantly benefited from the "renew effect” after
three months of gas explosion, while the positive effect on properties with low total
price was significantly after nine months of the explosion. Overall, the total increase of
the house price due to the net "renew effect” in the gas explosion area was higher than
the total cost of the reconstruction and renovation contributed by the public and private
sectors.
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RIRE s AR
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a+p'X, + 61me

it ERETERS I LU 3 7 RoflbRE oy 0 Time_, FoRZER G I AR 3 (A NZEAE - Time, Fori
EZ R 3 i NS - Time, FRLHARER 4~6 FA > DULEHE -

* 2 BFZEEREEN R BECEEERE -

HE

BT —FERBRE  RIRATWNE 2 R

i AR SRR HIEHE BAE PHBRAE G
FIRES T 1000 AR 2624 0.9259 3649 0.9198
FIREYNIE 2000 AR 5401 0.9022 7717 0.8925
RBEES S 29608 0.8998 42672 0.8928




£33 BRI TEABE (1) BRI -

o2 BB AR t{E p{E
(A FERE R
a 13.900 0.051 271.002 0.000
EZone 0.017 0.018 0.959 0.337
Age -0.026 0.001 -36.343 0.000
Room 0.300 0.037 8.195 0.000
Room? -0.044 0.005 -8.753 0.000
Living Room 0.058 0.014 4.093 0.000
Bath 0.032 0.011 2.875 0.004
F4 -0.054 0.016 -3.383 0.001
Size 0.032 0.001 23.244 0.000
Size? -0.000 0.000 -10.601 0.000
MRT1 0.240 0.013 18.897 0.000
MRT2 0.121 0.011 10.845 0.000
Dist,(%7t) 0.005 0.025 0.223 0.824
Dist(FiiH) 0.020 0.021 0.951 0.342
(B)IFEIE B RS DID 888
Time_, 0.081 0.022 3.641 0.000
Time_, 0.083 0.024 3.483 0.001
Time_, 0.148 0.023 6.401 0.000
Time, 0.144 0.023 6.175 0.000
Time, 0.125 0.023 5.362 0.000
Time, 0.153 0.025 6.197 0.000
Time, 0.174 0.024 7.240 0.000
Times 0.172 0.026 6.655 0.000
Timeg 0.151 0.026 5.754 0.000
Time, 0.176 0.028 6.382 0.000
Timeg 0.142 0.028 5.156 0.000
DID,; 0.003 0.031 0.102 0.919
DID, 0.039 0.032 1.212 0.226
DID, -0.010 0.037 -0.267 0.789
DID, 0.076 0.033 2.320 0.020
DIDs 0.027 0.039 0.678 0.498
DIDg 0.054 0.032 1.668 0.096
DID, 0.072 0.045 1.620 0.105
DIDg 0.061 0.032 1.896 0.058
SR HTE AL 0.9259
BEAR 2624

FF RN AT E B R AVRR (R M ERR (heteroskedasticity-robust standard errors ) ;
IRIERET DID JEflEHE 109 BEE /K T B BN -


https://economictheoryblog.com/2016/08/07/robust-standard-errors/

R4 HTEREERERAN FRER BRI SETER -

AR (1) TR REE (P1) FTEEREREEREE (P2)
B HE tHE p1E HE tHE p1E B tHE p{E
(A FER R

@ 13.900 271.002 0.000 13.900 168.625 0.000 13.900 269.344 0.000
EZone 0.017 0959 0337 0.034 1212 0.226 0.007 0.302 0.762
Age -0.026 -36.343 0.000 -0.026 -16.847 0.000 -0.026 -36.442 0.000
Room 0.300 8.195 0.000 0.234 3.975 0.000 0.300 8.169 0.000
Room? -0.044 -8.753 0.000 -0.033 -4.049 0.000 -0.044 -8.728 0.000
Living Room 0.058 4.093 0.000 0.115 3.822 0.000 0.058 4.107 0.000
Bath 0.032 2875 0.004 0.030 1.937 0.053 0.031 2.791 0.005

F4 -0.054 -3.383 0.001 -0.086 -3.135 0.002 -0.053 -3.368 0.001
Size 0.032 23.244 0.000 0.031 12965 0.000 0.032 23.229 0.000
Size? -0.000 -10.601 0.000 -0.000 -6.307 0.000 -0.000 -10.608 0.000
MRT1 0.240 18.897 0.000 0.306 12.247 0.000 0.240 18.853 0.000
MRT2 0.121 10.845 0.000 0.173 8.297 0.000 0.121 10.836 0.000
Dist, (%) 0.005 0.223 0.824 -0.029 -0.641 0.522 0.006 0.240 0.810
Dist3(HiI$H) 0.020 0.951 0.342 -0.016 -0.405 0.686 0.020 0.959 0.338

(B)RFTEIEE BEEER(ER DID 8

Time_5 0.081 3.641 0.000 0.0/9 3501 0.000 0.080 3.563 0.000
Time_, 0.083 3.483 0.001 0.084 2975 0.003 0.081 2.957 0.003
Time_, 0.148 6.401 0.000 0.139 4.681 0.000 0.137 4.767 0.000
Time, 0.144 6.175 0.000 0.141 5.727 0.000
Time, 0.125 5.362 0.000 0.122 4.946 0.000
Time, 0.153 6.197 0.000 0.150 5.774 0.000
Time, 0.174 7.240 0.000 0.171 6.758 0.000
Times 0.172 6.655 0.000 0.169 6.247 0.000
Timeg 0.151 5.754 0.000 0.148 5.400 0.000
Time, 0.176 6.382 0.000 0.173 6.020 0.000
Timeg 0.142 5.156 0.000 0.139 4.840 0.000
DID_, -0.002 -0.046 0.964 0.004 0.094 0.925
DID_, 0.033 0.885 0.376 0.040 1.088 0.277
DID, 0.003 0.102 0.919 0.013 0.395 0.693
DID, 0.039 1.212 0.226 0.049 1.409 0.159
DIDs -0.010 -0.267 0.789 0.000 0.008 0.994
DID, 0.076 2.320 0.020 0.086 2.439 0.015
DIDs 0.027 0.678 0.498 0.037 0.888 0.375
DIDg 0.054 1.668 0.096 0.064 1.832 0.067
DID, 0.072 1.620 0.105 0.082 1.770 0.077
DIDg 0.061 1.896 0.058 0.071 2.040 0.041

3 ETE t (EAEERR DL R SV B IS (AT SR (heteroskedasticity-robust standard errors ) ETEL

JRIEIE R DID JE{GEHE 109 HEE/KHE NHEERNE -


https://economictheoryblog.com/2016/08/07/robust-standard-errors/

%5 FERNEEE B GEHER -
014& 0.25 5y & 05438 0.75 oy & 094&
88 HE  pfE HE  pE & pE KB pfE HE pfE
(AREREEH
o 13.664 0.000 13.778 0.000 13.931 0.000 14.152 0.000 14.306 0.000
EZone 0.010 0.668 0.010 0.635 0.033 0.033 -0.014 0.484 -0.063 0.023
Age -0.034 0.000 -0.031 0.000 -0.027 0.000 -0.024 0.000 -0.020 0.000
Room 0.350 0.000 0.315 0.000 0.303 0.000 0.269 0.000 0.189 0.000
Room? -0.045 0.000 -0.045 0.000 -0.045 0.000 -0.042 0.000 -0.031 0.000
LivingRoom  0.022 0.149 0.057 0.000 0.057 0.000 0.056 0.000 0.026 0.143
Bath 0.074 0.000 0.041 0.000 0.027 0.002 0.008 0.386 0.012 0.472
F4 -0.060 0.000 -0.066 0.000 -0.044 0.002 -0.031 0.130 -0.041 0.013
Size 0.029 0.000 0.032 0.000 0.032 0.000 0.034 0.000 0.037 0.000
Size? -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000 -0.000 0.000
MRT1 0.190 0.000 0.233 0.000 0.250 0.000 0.264 0.000 0.240 0.000
MRT2 0.149 0.000 0.127 0.000 0.094 0.000 0.111 0.000 0.098 0.000
Dist,(%¥)  0.009 0.783 0.023 0.265 0.020 0.406 -0.040 0.264 0.015 0.626
Dist3(FigH)  0.041 0.152 0.039 0.050 0.029 0.193 -0.025 0.465 0.008 0.781
(B)RFfEIEE AFEE R DID BE
Time_; 0.098 0.000 0.065 0.004 0.060 0.003 0.038 0.085 0.068 0.061
Time_, 0.088 0.029 0.101 0.000 0.064 0.001 0.054 0.080 0.067 0.019
Time_, 0.177 0.000 0.150 0.000 0.117 0.000 0.121 0.000 0.110 0.007
Time, 0.225 0.000 0.162 0.000 0.119 0.000 0.062 0.020 0.033 0.253
Time, 0.215 0.000 0.175 0.000 0.122 0.000 0.045 0.016 0.021 0.429
Time, 0.234 0.000 0.162 0.000 0.120 0.000 0.059 0.014 0.121 0.018
Time, 0.253 0.000 0.197 0.000 0.155 0.000 0.087 0.001 0.074 0.005
Times 0.262 0.000 0.193 0.000 0.153 0.000 0.115 0.000 0.083 0.029
Timeg 0.192 0.000 0.154 0.000 0.141 0.000 0.067 0.001 0.076 0.014
Time, 0.269 0.000 0.212 0.000 0.167 0.000 0.086 0.000 0.032 0.359
Timeg 0.187 0.000 0.116 0.009 0.148 0.000 0.086 0.000 0.092 0.003
DID, 0.038 0.356 0.023 0.386 -0.006 0.875 0.063 0.069 0.058 0.195
DID, -0.025 0.615 -0.002 0.950 0.058 0.121 0.078 0.008 0.122 0.007
DID; -0.064 0.209 0.027 0.740 0.025 0.621 0.073 0.107 0.012 0.875
DID, 0.095 0.007 0.077 0.004 0.065 0.178 0.148 0.000 0.148 0.095
DIDs -0.025 0.714 -0.032 0.746 0.026 0.530 0.038 0.286 0.148 0.001
DIDg 0.055 0.147 0.066 0.079 0.031 0.408 0.112 0.028 0.138 0.000
DID, -0.018 0.708 0.008 0.895 0.012 0.781 0.115 0.167 0.205 0.089
DIDg 0.108 0.035 0.119 0.009 0.021 0.637 0.092 0.001 0.074 0.378

#F KRR DID TEMGEHE 1096 B /KAE TRE AE -



%6 HAS

F 2

e ARG FE -

228
S 0.25 718 GRS 0.75 718
DID DID DID
s FREA  RERESN FROREN  REBESS FUREN FIRES
-4 7,032,129 6,962,158 7,889,158 7,756,176 9,379,153 9,511,384
-3 7,504,399 7,429,729 8,554,774 8,410,572 9,742,419 9,879,772
-2 7,779,480 7,702,072 8,571,900 8,427,410 9,899,551 10,039,120
-1 8,170,168 8,088,873 9,147,581 8,993,386 10,585,546 10,734,785
1 8,461,187 8,186,524 190,472 9,138,438 8,057,485 26,913 10,627,973 10,119,755 658,056
2 8,360,259 8,293,644 -16,571 9,295,119 8,788,899 349,539 10,606,738 9,949,173 807,103
3 8,495,099 8,186,524 224,047 9,101,957 9,038,466  -89,934 10,702,629 10,089,441 764,079
4 9,248,760 8,478,126 678,607 10,129,880 9,230,281 728,847 11,863,773 10,375,938 1,655,096
5 8,260,536 8,444,281  -265,939 9,626,209 9,211,838 252,108 10,929,761 10,670,570 413,284
6 8,762,572 8,121,294 554,089 9,684,139 9,020,407 500,494 11,217,661 10,170,480 1,205,333
7 8,762,572 8,606,257 69,126 10,109,640 9,248,760 690,469 11,467,185 10,365,567 1,263,287
8 8,895,001 7,818,474 988,020 9,664,791 8,939,587 562,290 11,206,449 10,365,567 998,876
RIRR
8 HA~F1y 302,731 377,591 970,639
DID %R

5 HRERAVAE SRS 3 HilFe b fufhEt4SRETE - Hh Age = 10, Room = 3, Living Room = 2, Bath = 2, Size = 40, F4 = 0, MRT1=1, Dist,=1 -
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FHESRB AR M - SRURE ~ SRBESNTE 1000 AR~ REESN5[E 2000 24
RERSRIRES M R 5 R A 5 » TR L 2 AT S AR EEE B P98
(Mean) ~ £472(SD) ~ TU53ir# (1st Q ~ Median, 3rd Q) DUE R/ (Min) Bifz

KE (Max) FH AR EEER O ICHREEETE - LUt
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AR

RIEEN RIZFESNTE 1000 AR

Mean SD Min 1st.Q Median 3rd.Q Max [Mean SD Min 1st.Q Median 3rd.Q Max
(A)Room
RIEFTREATES  3.00 076 1.00 200 3.00 4.00 500|290 1.07 0.00 200 3.00 4.00 5.00
RIEFI—EATES  3.08 083 1.00 3.00 3.00 4.00 500|3.00 1.16 0.00 200 3.00 4.00 5.00
RIFE—ETS 2.89 071 1.00 2.00 3.00 3.00 4.00|2.88 0.87 0.00 3.00 3.00 3.00 5.00
RIE®—EWEFH 3.07 070 200 3.00 3.00 4.00 500|271 0.97 0.00 200 3.00 3.00 5.00
(B)Livingroom
RIEFTREATES 185 036 1.00 200 2.00 2.00 3.00|1.74 047 0.00 1.00 2.00 2.00 4.00
RIEF—EATH 186 036 1.00 200 2.00 2.00 3.00|1.76 0.47 0.00 200 2.00 2.00 3.00
RIRR—EFY 1.84 0.37 1.00 200 200 2.00 2.00|1.62 0.52 0.00 1.00 2.00 2.00 3.00
R —EWHEFH 1.92 027 1.00 200 200 2.00 200|171 049 0.00 1.00 2.00 2.00 2.00
(C)Bath
REHTRREANPY 177 046 1.00 200 200 2.00 400|194 097 1.00 1.00 2.00 2.00 5.00
RIEF—EATE 180 044 1.00 200 2.00 2.00 3.00]/209 1.19 1.00 1.00 2.00 2.00 5.00
RIRR— Y 1.74 0.48 1.00 1.00 2.00 2.00 3.00/1.83 0.56 1.00 200 2.00 2.00 5.00
RIRB—EWETS 1.80 043 1.00 200 2.00 2.00 3.00|1.76 0.62 1.00 1.00 2.00 2.00 5.00
(D)Age
RBHTRREANFY 830 653 0.19 577 7.05 8.31 33.80/14.43 9.15 0.05 7.20 1535 19.16 45.24
RIFHT—EANTY 844 663 0.19 584 7.63 8.48 33.57(14.29 9.60 0.09 513 15.35 19.63 43.11
FIBB—ERE 1197 7.21 081 822 9.00 15.82 35.42(12.08 10.59 0.03 0.57 12.63 19.75 44.64
RIRB—EWMETSS 1079 824 021 7.54 9.65 10.46 36.80|16.24 10.17 0.10 7.75 18.19 21.91 47.71
(E)Size
RIBHTRREEA P 40.99 13.36 10.35 28.79 39.36 49.32 90.83|42.63 26.43 6.07 23.98 36.29 50.71 137.07
FIFHT—4EATS  41.28 13.01 10.35 31.58 40.35 50.05 90.83[45.15 29.47 7.49 23.93 36.42 53.19 137.07
RIFB—ET  37.88 12.13 15.05 27.94 36.96 42.24 77.20(43.37 22.45 5.89 27.38 40.82 52.16 137.07
FIRB—EWAETEY 39.96 12.16 18.64 30.28 38.68 46.12 77.10{39.15 21.88 7.46 23.45 36.15 48.49 133.33




FIRESNTE 2000 AR RREEI TR

Mea SD Mi 1st. Media 3rd.Q Max |Mea SD Mi 1st. Media 3rd.Q Max
(A)Room
FURHIRAEAEY 284 1.01 0.0 200 3.00 3.00 6.00(2.82 0.86 0.0 200 3.00 3.00 8.00
FURH—ERFE 291 1.03 0.0 200 300 3.00 500 (2.83 0.86 0.0 200 3.00 3.00 8.00
FIgB—FTHg 281 084 00 2.00 3.00 300 6.00[2.77 0.85 0.0 200 3.00 3.00 7.00
RIBB—ZFEWMEF 261 091 00 200 3.00 3.00 500 (277 0.85 0.0 200 3.00 3.00 7.00
(B)Livingroom
FURHIRAEAFY 172 051 0.0 1.00 200 2.00 4.00 [1.72 0.48 0.0 1.00 2.00 2.00 4.00
FIRHI—ERFY 176 047 0.0 200 200 2.00 4.00 [1.73 0.47 0.0 1.00 2.00 2.00 4.00
FIRB—EFY 168 050 0.0 1.00 200 2.00 3.00 [1.72 0.48 0.0 1.00 2.00 2.00 4.00
RIBB—ZFEWMEFR 1.72 048 00 1.00 200 2.00 3.00|1.75 047 0.0 2.00 2.00 200 4.00
(C)Bath
RIBHIRAEREY 181 076 1.0 1.00 200 2.00 500 [1.74 058 1.0 1.00 2.00 2.00 5.00
FURH—ERFYE 190 089 1.0 1.00 200 2.00 500 [1.75 0.61 1.0 1.00 2.00 2.00 5.00
FIRB—EFY 178 055 1.0 1.00 200 2.00 500 [1.71 054 1.0 1.00 2.00 2.00 5.00
FIEB—FEWMEFE 164 060 1.0 1.00 2.00 200 5.00 [1.71 055 1.0 1.00 2.00 2.00 5.00
(D)Age
RIBHIRAEASEY 155 10.0 0.0 7.86 16.27 20.03 45.24(11.8 9.16 0.0 1.77 12.85 18.46 47.80
RIBHI—ERFY 162 102 0.0 870 16.98 20.73 44.98[12.2 951 0.0 1.35 13.63 19.07 45.36
FIRB—EF 153 11.2 0.0 3.31 17.39 2111 46.13|12.4 9.89 0.0 1.25 13.39 20.00 46.13
FIEB—FEWEFE 157 112 0.0 3.01 1813 2191 47.71|14.1 9.90 0.0 353 16.05 21.30 47.71
(E)Size
FRIGRIRIE Y 381 22.3 6.0 237 3346 4446 1373365 16.7 51 258 34.60 42.11 137.3
FRIGRI—ER Y 306 249 7.4 233 3350 46.16 137.3|37.1 17.7 59 258 3475 4248 137.3
RIFB—ETES 388 208 5.8 242 3548 46.72 137.0(358 16.1 58 255 34.06 41.63 138.0
FIRB—EWMEF 344 189 7.3 225 30.88 41.63 134.8(36.1 162 6.3 254 34.38 4229 1348
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FRESNGE  RRESTE

HFE s Hi REERN RIBEESN 2
1000 AR 2000 AR
FEATES 22-24 (@ H -8 59 182 489 3015
FURATES 19-21 {8 H -7 52 192 457 2923
FUIRHTES 16-18 {E H -6 71 185 485 3159
FUEATEE 13-15 @ H 5 73 211 630 3712
FUEATES 10-12 (@ H -4 77 210 506 3189
FERTEE 7-9 (@A -3 45 203 479 2731
SRIRATE 4-6 (HH -2 44 182 454 2825
FUBRIEE 1-3 (& A -1 52 144 392 2952
RIREE 1-3(HAH 1 35 198 411 2567
FRIREE 4-6 (A 2 48 242 508 2771
FRERE 79 (@A 3 44 185 417 2288
FRREE 10-12 (@ H 4 43 167 379 2434
FMRERE 13-15 (@ H 5 32 146 296 1846
FRIRL T 16-18 {E A 6 58 156 345 1931
FIRRE 19-21 @ H 7 34 117 279 1388
FRIREE 22-24 (@ H 8 50 112 373 2124
FMERT NG 473 1509 3892 24506
FRIRR/ N 344 1323 3008 17349
HaEt 817 2832 6900 41855
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