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Effect of Kaohsiung Circular Light Rail Line
on Residential Prices in Neighboring Areas:
An Analysis Using the Difference-in-
Difference Method and Quantile Regression

Chuen-Chang Lee*, Chih-Min Liang**,
Chi-Min Chien***, Zheng Yu***%*

ABSTRACT

The construction of Kaohsiung City’s light rail-transit (LRT) officially commenced in
June 2013, and the first phase of the project (stations C1-C14) was completed in Septem-
ber 2017. This study examined the effect of the commencement of the LRT project’s con-
struction on the residential prices in neighboring areas. The real estate price registration
data for Kaohsiung City from 2012 to 2017 was collected, and propensity score matching
(PSM) was used to find two similar sample groups. Thereafter, the difference-in-differ-
ence (DD) method was applied and estimations were made using traditional ordinary
least squares (OLS) and quantile regression. The OLS estimation results indicated that the
project had significant positive effects on residential prices in neighboring areas during
the 2.5-year period after the project’s commencement. However, the project’s effect was
not significant after that period. The quantile regression analysis showed the following:
for low-priced (0.10 quartile) and moderately low-priced (0.25 quartile) residential units,
the project only had a significant positive effect between 1.5 and 2.5 years (i.e. during
2015) after the project’s commencement; for moderately-priced units (0.5 quartile), the
project had a significant positive effect during the 2.5-year period after the project’s
commencement but did not influence prices significantly between 2.5 and 3.5 years (i.e.
during 2016) after the project’s commencement. A significant positive effect was observed
between 0.5 years before and after the project’s completion. Furthermore, the LRT project
also contributed to a rise in the prices of high-priced units during the 1.5-year period after
the project’s commencement, although this effect ceased to be significant thereafter.

Key words: Difference-In-Difference, Housing Prices, Light Rail-transit, Propensity
Score Matching, Quantile Regression
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e FECRHBANASGE R ASEE o MR R R E AR R RO < 28 T
H » GEEREE S S HERSER S B R - S e o — B E20 1 746 H30H
561 HEAE20174E9 HBdsE—FE B s# (C1-C14) -

e BRI e 5 8 v A B A Al i T H 2 — » DUS s —F
BYRTENC1ZEC 1485 Rl » von S BRE DR T A0 AEE ~ 2205 G5 -
AR = R E S R OE A T ERHEUR - 201 84F4 H B RSB & 45 e A B G
Fy1,182,609 N K o BRHfE 7 BUEEAMELE T 1 S A0m S M - BRIk
AFHEARGSETEE) - AT BT E A R R o AR g R EE B
7% EHERE RS LR E B E B EA2 » 4IDziauddin et al. (2013) 7EHF
FeASHER R R B E 2 - BRMRER - M B EN A bag kR
HERG ORI - DAEARR R AEERA L HIRUR - SRt « iSHuh et
#TIFF(EIE (Dziauddin et al. 2013; Grass, 1992; Ryan, 2005 )

BIPAHBRRE G - FI6E ~ TLAERREREEE (2017) JERRFEEREE m E
SRR ~ 22 RS ERHRRY K 43 Sl B ARY - W LI20124E7 H 2201549 H 2 A B E
EESRAR GBI TER T - e r= - ERE= - BT - A8 HHEE
FHEIGEANFEREFEIATEE > R100~300 A R A EIRERE T - 458 EEFEEE
RIS BEIUR « (EE ik b HARERAIDID » G W KB R4 iR - JaH
SPERE A FAEFE30028 RUGE E DAAFILAAE » H30048 RA 2 B B A HIRH A A%
& o BiEm LAkEE o MRS R A S E AT (R R A 2 S B R AR b
AR BLEAMRINTSE (B850 TERFETE EEIRAESR - RE - JEREKE
I (2017) HETEILERHBEGE L% - N isEg SR E N (B ) B
EIEIZ AN (PR RS S EE R - SRS RHE2004 220064
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FTEET - fEERMEEEERAEE - (RIEIE (2020) ST201448 5 HEERE
R RR B B ER A - MR RBERTRRE ST R BEEERES
BRI T AR o SERE RIZERENL 1% - FERci B IR 22 Bkt
HiE TR R AT T - TR RITE L - RSS2 R
BRI R HR R EERE E MIRER B BT R - Ry TR
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o BREVEES - RIFE3TEEIRMEEE » /2R RE S T1EI1,00040 R~ SR E 4
J7E12,0008 REUS RIS M S RIS 5 o [RIBG » HE 3G 6F8 AT RERY & RHRE 22 &
FE - M EEHE o AR N RE R BRI B FERYAR MR ER R Y » P DA% 1%
HIERREL (adjusted R?) SEHIATHECENY Sl RHEI R - 2 B FEEITAERT  MEkA]
HIERH MRy E R - BERIER- B0 #E (propensity score matching, PSM) HJ7J7
FGEITRE - SR IEEHEESES (2019) BRA01553HE20174:2H 2 A )
EEETHRRGER » Krh R E AT R LB S A R B & T E RS
Mt o FEFFFEERS B AR A 2 S rh 2 2 SO /3 ATk (DID with matching) - fff92E
LB EHIE N B R S E R S AR - DU AR R (E8 8L - 18
Jitk b o SRR T ZE ELSAINCE » (FUE MM R B 4 SR DR A [
SRR T - BOREBMLE B ERA R E -

DI BAME B K A 8 i i e 28 Ry A 25 K E iR R A6 L~ 52 TLURGE
ARRE R B LS B ERE A — M2 2 (Lin & Hwang, 2004; Agostini & Pal-
mucci, 2008; Ge et al., 2012) o 2FREBZGR - KESHIFFRPEETRIRFEER R A
SR LA SE L TR BB E R, o AT R (XS (EAS nTRE @ e RT/E R LAvRT#
SRR EIRYZESE » BURSCEZPRET LU 8 1 ARt & e ES 2 g A Ry
e RSB L A AR A2 A BB TR A R (B S R B R e R I
TR o 2 ST AR [EHERS AR S B A5 e IRy e S e T 8 AR AR
G fE RS 2

AWFFE5T R P EER 7+ — R PR EEHAHE (geographic information system,
GIS) MIEEFEETE R RS BT EREE - 1A BRI B A E 5
s ST St e ) I L L 240 ST K M W (P 2RI - A P 2 e 2 7
BT SELME R B A SR A E TS - BTG B A B R A AR Ry
Btk DU Al B A A Rl b E T ERYRTRE « = RfEZER Tz 725

(difference-in-difference ) LA AT R MEERARES MY (BRI EE - L JTRER
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T RHEMEA T B — SR A R R P e Y s 22 G AT HERR B e B R A ]
AR B B U E R B B BERIER AR E T e R RSl S e AR PRk
MEIEZ - 19k w3l (quantile regression) 44T » - BHERET & I BR IR ESH B
FERERIRZESER - 2EaEE R ESECMERRAE -

RBFFEEL DA E IS A R R RR 2 B Ry F e 1 o O S AR T R AR A 2 [
M WSE S SRR AT S HEER RSB TR B 2 o R T T HEERARES
WG TR E B EZ 2200 » Bl B LaRIReR - n] DU IS R A 1E A R R B Y
SRR R O RE R I [ O -

=~ XJklElER

LSRR R K AGEIR RS B R e 2 - BUREEER B8 S RS
IEFI52%E - AIBae et al. (2003) WFZEE MM AR BER 2 E - B
R EEHEER (Line 5) BHMETEMEGEHEEE LR - HAEMBEREGE
B HIFR A2 - McMillen & McDonald (2004) FA#Z NIEH#EERFKE
EFTIRE E AR R A RN PR S [ P9 o P b At st st v
6.89% ° Armstrong & Rodriguez (2006 ) HFFEHSSEEREHEEHY FREEE 5 EG 2 -
Hp B e bE 2 SHuh RN - 1 B E S 1RH9GE - Hess & Almeida (2007) #R
IE A A S RIS I B i - W A e ] DU Ry ] R PR N 8 - B
i R B » BGEIWUE RS - ER BRI SV E T H & e m B ERYEIE © Lin
& Hwang (2004) ~ Agostini & Palmucci (2008) - Ge et al. (2012) ~ Jayantha et
al. (2015) R EATARGERRMEE L ~ 58 LA AR R S E
RGN FIRYEZEE - Boymal et al. (2013 ) R EBE RS E R FC 2 AR T
55+ AR RS AR P - WU IR - AR R Bt EEE
HEEE MRS 2E - Dubéy et al. (2013) WFSEIIEE ARG BRI ASTGHEE RS
AL - WHPCRSREUR - W58 TSR A TCER B - S AR BHssRY
FEE R ERE FIRAEZZE o Anantsuksomsri & Tontisirin (2015) $EET S8 KA et
W+ TR SRGE R RS B (E 22 - RIS A s P B AR M B 22 R Ay
T3k o WISTREREDR - BEEIRFGEER L - ey S EEE R -

RS SETRER 1 i 2R T M ke vl etk [RIIRFt rT e 2k ~ JUSBIT R it
BT EAS A B mZ 522 » Nelson (2004 ) SRR AT BEuE B S it 15 20 38
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RN - RIS AR RS ES A R - (BRI EERE S X ATREE R Al
% o Armstrong & Rodriguez (2006 ) AdiFT RN S8 £ 5 s s n] e PEFrs
SREVEF IR - PR T AR ESMNER T » IFFURGSREEUR » (L S 2 1 2 Py
FECHE SN E B ES 0.1 % » (HEAET M S8R g ro B8 e it A (T R &
AR » 5 B A DU IO IE T R » Geng et al. (2015) fF5E-REIARE
TR S AR M L (A R S B+ RIS R KRS B bt i A A S 2 e
B BRI RS A A E I KRR R [RIM MR Ry ST st i (S AR ey
a2 R I 2 B SR B R ek B Y ARBE DL B STRK - FAM vT DA B A i R
AT USRS (R A AR R 2 - (HE R A S b A T RE S A &
B ~ BRI S RE - RO PR AE SEm ES E ER TR -
BRI EHAR S B EM I E1H » Cervero (1994) FURTEESHIB T2
Aij » B ERYIIEECK © Topalovic et al. (2012) HERIESHIATEREFIEEY -
A REE s ST R B AN L 3 FE B - EEEAIREUR » [EFHIPLE BRI R
T BUEEEZHRY B ERS S SE LR © Dziauddin et al. (2013) #F9EE5KPERE
AR AT I (B (A o s B B A SRS B ey A T b
8% 7 A T T 5 228 P A e 5T e o 11 2 (A B v 2 B o EL g i
Ml - Hess & Almeida (2007 ) FRs#SHIAY 52 BHR A B AT E AT S BRES » B3
s SR B S 7 A v IS A e G 388 P o e (S LA 22 PRI T S A1 v
Kheyroddin et al. (2014 ) FfFEA5ERATR - EEIEREEAYE S EEERIVRZE  BS
FHECE I F R B K i H R B Z #2228 - Hurst & West (2014) Fhig-foEH
P B S R 2 T B PR R A, - PRETES S HATE T 32 F)r (Minneapolis) -3
FIFMLRy 22 - ERSAEREUR - SRS SO pE & 55 2 A 4 ik
TER] » (EAVEHE T3 @AY EHIZE - Mulley & Tsai (2016) GFFCBINZESLUIBRTZH
(bus rapid transit system ) BH{EF(ER 2 o HTURIREVR - ZERNIBRTRMGHLG
EEC % SRS LR

= MEFGE
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R oA T THER] - DAL RRH ST A 22 5 - PR & g BRI S ey 4t
I AHE] (Rosenbaum & Rubin, 1983 ) ° Guo & Fraser (2015) LB tEA2 S0 %)
AR, A AR A o SO TRO A LR - BRI M E B B
GfEmAa ) B EE, -

AP R AS B B EE B ER R E  HILEEEHRESS e
2 Ry T EE LAYIRER - BT DUZE S E s B SR B R R se B B iy
1K - MldE T =R R E R gE - — B - 55—l - e DERRES
TEFFER A ERSS - MR - RS - i - FFRER - 2B
WHEIAELL - JTReBE iR T Ay ER 2 S B A e -

DIBEEIEHIEETI S - 7 abEt IR - a] LIS — B B AR A 2%
J7 T R AR B R ARG - it 2l - ERsHAIEESREER e BB A [
Fb » FAHAEA SR RS BT - R EAL R SR HE G - R ERRH B e B 1%
FEEAHSKEN T (Morgan & Harding, 2006; Morgan & Winship, 2007; Winship & Mor-
gan, 1999; Winship & Sobel, 2004) - {Hit @RI A B S MEFEHEE - HE&
B2 BNEBEER - Fy 1 e IR ERHE RIS HEAm EAIIREE » Rosenbaum & Rubin

(1983) R H LUE 7> BlCERE AR ER AR A - (i1G B B AIRE SR (e Bl B 0E A

WTEAEEE < ORI+ EEECE T A T DASE B HERR T8 - [RIBE - 20l TR F1Y
s R IRR - A ERERAR (selection bias) BUAAERTE (endogenity) » LU
HERCE R - 2R E 2 ARE TR B AR o M A 43 B0 B AT LUK — 18 EL A
i » EEANFRECE ARSI B I E RS TS o HE R R R A
ST - WRHA R RS SRR ek o R 22 B o 72 SRR ST Tt [ 43 B
o (U E B B PR 2 RS 2 SRR R - DOZRRHEARASE R RERAY R E -
AW & Henry (2017) i FHESIAEANCE! (nearest-neighbor matching ) /5
% B AR probi GRS L B E A 43 8 - PR — i B i h e — 1 B
A o B HE I HERTRE - IRFTRHE B AR B I - anmtE ~ G ~ RS - &EE
WA EES » (F R 53 Bl EHE MR TRC S « & Wl 8 4= SR AH
AP - ARSI E R EHE R R &AL - KL - E M2 LR
i e A= SR - TR LR FI A E 43 8 - & o Bl a iy - BT DA E iy
MRS - & MRS R -

2. ERPZEREK
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PRI RS SR R R B BB n REE Ry 5228 » (M IEME A 3 HR IR R Ry Y 3%
A B BT SR o AEOE LT IART » FERZHE oA [R] R ] 52 B H At SE 4y 1
5  SERALETIUAS SRR IR BCR AR B2 - B Rk Bl L H A AEMEAT - B
RIE e s 2208 2 [RS8 - Imbens & Wooldridge (2009 ) 82 HE
B B Bt B R < PRI L [RIRBA LS HE R RIS » ZH R & RS- AR A
BINAsrAE - PERRY AR h 228 R ET SR a8 ARt B B B e R A 22 2
PR SR 28 A0 A B B B PR A2 52 » QLRI PTG B HARY R BRI -
3. pElEER

sraEalEE (quantile regression, QR ) EHHKoenker & Bassett (1978) $gH » H
AT LAG3 T B BB R IR B B B A8 B 0 il 2 T N RIBIs2 B R - IE T mT A
AR BT REFEE R AN BRI TRy © 3 Sl BRI i fne NS 5 BT 2 1
FREGEE T i SRR B PR, » (HE e LRk Al ANE « N JTEAdE
EFREAIATRS IR - ARA S R R R A8 T Rl RO PR 2
fr R A R R B B TR E B ) L PHEESECR (Koenker & Bassett,
1982) o ASHEAFsr EEERHALE TR » Jeit EMERET < 70 B 0. 1050 & ~ 0.2577 & »
0.5077 & ~ 0.7553&810.9070 & » 73 IAGRAIRER ~ FARELL ~ FEL ~ A
B AL o PEAERTEBeEsr & » 0.10820 9043 AR/ ~ HRE4r&E » 025~ 0.50
0. 7512 Yo B A i =Ml 5 & -

(=) FaEgAzg

AT L S HEBRRE I R S - ARS8 00,8 R Ak B2 S8 ule] - LU
Jelt 250 o S P 9 o W B s BB » Do A 2 i SR e M O o W A
HIAH - AR TSR AT (RS 2« BRI EAIR (1) i)

InP, = B, + ByTIME, + B,LRT, + S(TIME, X LRT, )+ €, ... (1)

DI ETE . (InP,,) Rii8E% - p, REkiiIE ~ TIME FoREHILR TR
R - (EBAER L2 B A i Ryl 5 BALZATER R0 o LRTFRR SRR
b B R N SR E S - SRR PR - AR BR800 A N R AR R 1 -
RLAESENS 00 REEEISMAEL K0 © OFTRA T A 272 AR - AR E
P HAERSHPE T2 R BB ERS LB - o FRAEE - R LR E
(iid) -~ fEfLETDDRY - HIMARLEREFHE L B2 - AIRIEE MR TIReR - i
ASCRESMINAEEAS 1 8 M Bl B I Sl (BBCER B AR - B

202



FER  EER - BEIR 8 ST R IR (R
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InP, =a, + a,AREA, + a,AGE,, + o, AGES,, + a;,ROOM ,, + a LIVROOM ,, + o, BATH,,
+a,FLOOR, + a,PARK , + ¢,,BUILD, + ¢, HUAXIA, + c,,IMD,, + ct,,JUD,, 5
+,,TRAIND, + o, MRTD,, + &1, T1+ 1, T2 + ;T3 + ;T4 + o0,  LRT, + 6,(T1x LRT,) ™" 2
8,(T2x LRT, )+ 8,(T3x LRT, )+ 8,(T4x LRT, )+ ¢,

(2) Arf > DUEEREDEAE (InP,) RREE - o JEEEE > ay~a, RIETHERE
JBVEZ IR oo A EEREE R TR Z AREL 5 T1~T4ZOREHIBE TRA R (5
FE) R a g~ S BB PR o, (EB AR EHIES00 2 FRUEHEE A 8¢
800N REEREIINZ FRES 5 0,~0,F0RAE R L2 RRH 5 o RRFGEE - FFEHILIA
Bk (id) -

£ (2) AWERE TR R R EE A T

InP, =y +y, (T)AREA” +7, (r)AGEﬂ +7, (‘L’)AGES” +7s (T)ROOM a

+7,(T)LIVROOM , + y,(z)BATH,, + y,(t)FLOOR, + y,(v)PARK,, +y,,(r)BUILD,
+7,,(T)HUAXIA, +y,,(x)IMD, +y,,(r)JUD, + y,,(tTRAIND,, +y,,(t)MRTD, ~ ............. 3)
+ }/16(T)Tl + +y17(r)T2 + y,x(r)T3 + )/lg(r)T4 + yzo(r)LRT,. +0, (r)(TleRTl.)

+0,(c\T2x LRT,)+ 8,(z \T3x LRT, )+ 6,(t \T4x LRT, )+ 1,

(3) Arp o TRFORTEMER LBy BRI - yo~y R R B 2 £R
B3 vy SRR RTE ZARE S v oy o FONESHIUBERH TR AR () 2
FEEEEL 5 v, BB AEREEE8 0048 R E A 58008 REEE SN FREL 5 0,~0,FR
PR FE AR AR -

(=) $EZTEAN

TEARB L 5 A R 2 A B E R 5 M E DU 3 2 ser sl
5 SR EECE BORHETT 7307 » LA 5 B 0H 43 A7 IRF RE ek A A~ B 22 [KT THI A K
ZINBY A [ T 2 A AR A F G SR B AR B A (HER AR R T UG ROt Bl S B ok
HISEEEM: SR EERSAYIEIE - (ACohen & Coughlin, 2008; Kavetsos, 2012; Zhang
& Yimin, 2017) - HEEET CBHEERF2RED) - UEEEAEEE (A
g (AREA) ~ Ei#ft (AGE) -~ EBii¥ )7 (AGES) - EH%# (ROOM) -
ZEEEr (LIVEROOM) - A% (BATH) ~ E{¥#)g (FLOOR) Ba{:52%gAY
(BUILD » HUAXIA) -~ #EEEEME (ANEafEEE iRl (MRTD) ~ Bd K HGE
ZUEHEE (TRAIND) ~ BT 2 iElE (IMD ~ JUD) ) DIRZES Iz ZEEZ
Y -
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(2004) DIfHEHEREHTT3008 ROB IFFTHEIE - S 1508 RN R - De-
brezion et al. (2007) L4002 R EEEHE L2 EE - Gibbons & Machin (2005)
= LU B A BUK BE2000 4 RERAG B {E# o Cervero & Duncan (2002) DUFRHEf
40025 R By s B2 BN BR B s B AR (Santa Clara County ) ERBIUSHRT (EEEHK
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PREE250-750/0 RORy s 8 E] - BRERURARIT A A8l A B EAS A s 2 &
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FITEEEY o T e EBRAR L2 Bt i RIS PR IR K F5800~1,000 80 R » ARHF5EAR#ES 0
et al. (1997) EFREEIHEHEEE  KEHELRESITIF 10578 - R EGEYE
TTEERER - DIGISHIER BRI AR 00 8 R Ry s B BN » B RS H AN -
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SBOR - (R BELR L R HERRO -
{7 (PARK) BEATHR > MRERR - FINERG
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