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A Study on the Performance Evaluation of Urban Regeneration Project in

Commercial Area Using Panel Model

: Focused on Urban Regeneration Leading Area in Changwon City
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Abstract

The purpose of this study is to evaluate the performance of the urban regeneration project in commercial areas with
special focus on the urban regeneration leading area within Changwon city . Unlike previous studies , the performance
was evaluated by focusing on individual physical and non-physical projects of urban regeneration. An empirical analysis
was conducted using a panel model for the aforementioned performance evaluation focused on the individual projects.
As a result, it was determined that the physical projects, such as securing parking spaces, improving small landscapes,
improving safety, and improving the pedestrian environment had a positive effect on the sales. Both positive and negative
effects were observed on the floating population. The individual projects, such as, securing parking spaces, improving
safety, and creating plazas have had the effect of increasing the floating population. In addition, non-physical businesses,
such as, tours and experience programs led to increase in sales. In contrast, the individual projects, such as, improving
the pedestrian environment on a large scale, removing empty houses to secure roads, creating small parks, and painting
murals had the effect of reducing the floating population. Furthermore, the experience programs were found to have a
negative effect on the floating population although the sales increased.
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O QI%t o2 B B AUIA A AAE HEsh= &
Qlo] Hi1, =4 Aol o] FuAl= 2HE 2a5HHA] A
Aol 9 vl 7hsAdo] oAl ARA Hok. wetA =
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2 2=l 2AhH 02 EAA Y] e, 20179 =
u] A glo] np =T, tiAAl= 201137 717 =AIAHA
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AxAE FA6kglth, B3 FARSF Y, Rt 3159 A7 EAR
3] 5 719 E= AlTARRIGA 2] P B3 EAIRAAL
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AsAY At 715 S8 BARlk: AL AR d ol
s E2iF - HlEE A ARlS X8k ARYEY A&7
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B7he AdA ARUEY x&7Fs40] AREAE BEd
T e 8% 848 S 4= Qlot, o7 HejlA] Zuieje] A
A A3t B7teh wE a7 AT ok, B =8 A
A 2 AE AHof 23S 2= @RI £, 2013; &
FE- 9, 2018; T2l o 9%, 2018a), A HE HA Al A
ol A-gsto] ANHAQ IS AAIEE A (Hemphill et
al., 2004; McDonald et al., 2009; Ploegmakers and Beck-
ers, 2015, Guimaraes, 2017; 337 2|, 2017; &5% 9,
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3 A-t(Bacigalupe et al., 2010; Glasson and Wood, 2009;
ol5t¢l 9], 2011; Kepaptsoglou et al., 2015; Serrano, 2016;
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Al, Aol BE APdTE AT EA. 2o} 2(2013)
B2 AHIE 245t ZAAABAIYY 2UHTY AR 75
RS AAERGE 22 HEE- v R (2018) 214 Bt
A& 7o AHBAE 28R, Mol 0]9-F(2018a)2 =
ARAAIA Y] 8 AR 2] SR EF S48 o] B+
E2 A& I AA o 2HE FE dtoln, AA AA Y #
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T3] 23k HEHE AASIAY S RojE B8l o FEEe
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and Wood(2009)2} ©1%94 €1(2019)= AFEA QAAT o
E AuoA =AIABY ATE H718FH Glasson and
Wood(2009)= AFEZ P e Hda =AA e
FEE aefste] FAeEBoirt, 18l o]g4 2]2019)= A
ArggEolh= NES =Uste] BAAAIY Y] ARRA 7HE
st 7= Alibet R, olF S8l ARRAAIA 9% A%
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tiste] ARl A Hsto] diFt B7HE Z2YRES 9 HAlst
gich, 1 dx, el A o] EelF 9l AR whE A
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T SARAERS S8 =AABAIIY At 35 HlastA,
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%4 2(2019)2} ol A A HE S =3 7HAE AlFH e
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2 gRlafiof 3 A Hel= HojlA, B A4 A8t 5t
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£ A7 AUA Y EAABAN S tE2]] AR < B
Al EAAY AER S giFe R 2 B3} 2|04 214
ZF B4 e E N =ARAARIS EA40] Ao AHe
&} FEtel vlAe FFE 4T S 53, of%
Tl =AM S B o2 9 245 94 - BlE A AE A
Aol it ks Brbel sz} gk, o)2gt o] £4& 94
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Table 1. Dependent and independent variables

A, Foudl uj2 (D)3t $EATG)0N, AR1x o]
28 ot ZUA| EAAN ARAGL EARIAS] BE
oA A eigiat @ AR BAslol gtk olidt Bt @ gAls
A 7V A o2 Bls 4 Qi X|Hr} j 2§59
Folt}, Wby B Q7= WYX HejolE BRIGAATL
£o) H53 7kEAte) A8TIE U2 Huaize} BAke) 7]
A EH ARARE FHu402 a9 HeA Ygol B
FFGAAT LS FFAjo} FANRRE e AbE v o
7417} B4 TR DA (raw data)S WA THOl2 FE510]
2B 9L, o] 8 BH31aL Yk, et £ e e ¥
glo]E] EHE-GAIAL oA HA] AR AltE | eo] el
= 11708) ATl st j 2o U 51T Hlo|ElE HSslol
AzRAd] gearglons, AT Aol wloldt, 1en
njzolz} S EQl BEt Amo] Qlrk HolA taele
442 Sl BRPAL $EUITE Sgude] Tt
chih $5QATE SR S BYOAL taYe Sy
42 FBA|E U9, o) AH] tj2) WS} $5170
oJape )Rtk o] dhat QT o] olgie) elHo=
A5} Fajcks Be T ol

Sgusl 3 7] B0 2 TR, $M, AT 54

Classification Variables Variable explanation
) Monthly sales (y1) One million won
Dependent variable : X
Floating population (y2) Number of persons
Data output area Planning permission (a1) Number of cases
characteristics  Foundation (a2) Number of cases
Pedestrian environment improvement project (b_year.month) 1: Project after, O: before

Parking lot construction project (c_year.month)

: Project after, 0: before

Vacant house clearance project (d_year.month)

: Project after, O: before

Park construction project (e_year.month)

Landscape improvement project (f_year.month)

: Project after, 0: before

Physical project

Safety improvement project (g_year.month)

]
1
1: Project after, 0: before
]
]

: Project after, O: before

characteristics : ; ;
— Efg}gig&(\g Cir;\ggﬁr;qn;ﬁ?ﬁ ]|mprovement and vacant house clearance 1: Project after, 0: before
varkdbles Pedestrian environment and landscape improvement projects 1 Proi .
(bf_year.month) : Project after, 0: before
e ot e e e .t e bt
Parking lot and park construction projects (ce_yearmonth) 1: Project after, 0: before
Performance program (h1) Number of cases
Nor-physical Exhibition program (h2) Number of cases
project Tour program (h3) Number of cases
BHECteNslis Experience program (h4) Number of cases
Other program (h5) Number of cases
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(data output area characteristics)}2 5<213|7t Z1a1)2}
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A= ARIA| 2AF oto] Az uolE oA 53K

o2 EAIRAARY Folld &84 A 524 (physical
project characteristics)& ZrHA] EAIRAY A=A E AxpE 5=
A BaAo] LR ARIAAES 7o) AT ER &3]
of 2Pty 7J4H(b_year.month), FAAAE FF(c_year.
month), W3 A¥l(d_year.month), Y FX4(e_year.
month), Z%# 7H4(f_year.month), A 7H4(g_year.
month) 59 6322 7|2F 0% 14453t | ‘year,
month7} £017} Sl A& E4717F 5% 552 Allel o
Aoz AYHW| g2l A71E FHE8l7] st} Aldo] &=
| AEE Es17] gk Ao, A& 51 20159 680 224
e AR b_2015069] FER WES 718100,
a8 g F5ell ARjlo] &2 370ollAl SAlol gEEgled
T a7t FAof SIS Aoleks HE s WS 239t
Atk F4Fo= ERIEAT, e Ad 2 wF Aulbd_
year.month), 2327 X 3 /JA (bf_year.month), 23
73- 7% /M 9 ¥17 Av|(bdf_year.month), FAAIA 3
% 39 2/4(ce_year.month)2 T3t ZF W= ARl
SaE A O|FE 1, LolHE 022 Qg

npA|eko 2 HlZ2)4 A S/d(non-physical project char-
acteristics:> FUA| EAIRY A=A Axpd AF HaAo
A L AFYE PAER TSt 3 22 (h1), FA]
Z2I3(h2), Fol Z2I(h3), MY Z23H(hd), 7|6t T2
J(hs) o2 I olT HIET Y ARIES SEAL
2 o|FA ¥ 13 A= A A

2. 24 x| g

B d Aol #t Ame F 1Y FAATR SR E T
Y= pAHEUo, oEd AP E EJER] ¥ vfSo}
&7 it FERIO R o]FojA ek, FA|FH L= FA o
B8 AT T2 o (Figure DI} Ak, HAl= FA+
£ 20819 3 RAR A0 oy, & dFelbE B4
of Mol ARl BEE flste] Yol= SRS Fostith

F9E B2 AR, 199 6 79 Fededel 24
g Feolh, A= dollq 7H @2 deriec] 8|
BF U AR AR 0 & AR Y 2] giiEe] o
TE9Z A= B3t At 79 elle dezEE dAlst
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Figure 1. Data output area

3 33k B0l EAE/ §lof A2 AEoIU 7IE
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Tzt §E5c} & 3502 FAE A A8 F YT Ho W
A8 ¥l FEE Z435te 201199 FEFRTAEE 24519
o}, o]3e]| gt AV A, st A, ¥E, AE 5
AR5 o2 S5 Al T2 IYE 3 &9 Fold

3 T npibof AR | Y= FHeR FRE AEE
ajdFe] D= ek AT M3 oAl Holud &
41} ol | Bae AEHo] =] k. okl
255 B3PS U YTl 24| gt

49 T2 gxH o g AYSh= ZA=eln, vhil 3, 1594719
g A4373e] At 255 BRFEAAE7L glon], dETE
HFo] thg F-of| vl Arha o2 k.

59 79 359 AFEEU FAHE F2 TR HFa vt
ARRTR A8 253 RE3AL AE 150] A 7Y B A
A = AHEE0| o]R0jA = Ahs of AT, A4l F4
Be Sl FYo2 gFAT-S o83 WEAY Ho| o]F
ojZ|= A o],

7R3} 89 2 AdFEo] i X3 o R 4 A
A1t fABRH 4715 AFE s o FedeEl 6
W 293 st RIZEEAe| T & SOl AR
79 Foll= g 22 BA AlFAREe] YA oL, 8¥ +
e Jestior Bos IS FHOR £H I F
FTApge] 24 of gt

9T} 11 FHE 4 LT FARH G5 5] w2
FA71s AFE FE0 sl BAEQ] o] ek
o2 BAedA FA0] ML, 9 Aol ofE
7F 279531 Sk, 1970~198011 ] A& tf&®sh= AdolAd
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LEE ArAPe] AU tolslont, sk HUARIN I
A=,

109 792 vhik tj®ske FE7 27t A FaL e 9
o}, 2012d°l E2}e] A2 AHHHA 2} Q= A2 2 A=
AL G A0S AT 2ol HPAE ARt 7h= ke
235 0] ek, ok&E, nhit 3,159 A A7} o] - Qirt,

3. EAdY

B A TAABAY S Yo 8 319 25 BElE - vE
22 7 Atge] tidA S vl -5l vfF FEE A
SEAsl] flote] HdRH S B8ttt fduygS &8sl
AefiM= AAHAR (cross—sectional data)2}t A|AEA=
(time-series data)& 2% 22} & (panel data)E HA 74
Blof g}, o= A AE7} ARt 350 e FEiA S HElE
HhgE Ztolw, B4 Aol £YE EAEE ASAJA A7IR
A Apset 235t ZoltiMaddala and Lahiri, 2009; 3
- ATEE, 2013). £ A7 AIZHY 97t 20159 198H
20179 1297HA 2 3671€ola AT} 1170122 F 39671
sfddjo|elE 33t AR =3 &9Ql A 1174
£ 367189 AlAIGAES; Ajele] 396709 HdAtRE Ak
7] Wizl AARE 117071 P & FoF AFEA o K535t
A e 4 gt £ a7 2ol A9 %02007), e A]
FE(2007), °1Fst FHFQ011), FF 212013), o152l &
(2020) 5= 1071 Y2le] AdHAE 7 9elE o= dy
AwE Hdste] e S BRI ATEAS A

71E2Q1 OLSEHEF S AJAE U458 Us AE 4+ ¢l
oo FEHEUT FFS vA= B8l eXjke g HA
o}, F2E AAE HeES AA FENS] 9% v
e o2 Aozt BRsIal o] g F L FoA 73, Al
o W& AAIE E/oll whef xp3tellA] 7HA) 2t 2pe] 7} Qlent
A7ZE Hgo] gl B 7R 7F Ajolzt QLo WA AlZF W=
U= HgE HEH YR FE50] 73t wEbA il
23 FRAA xRl SAEF T 2pol7E Qlat, 11 A2 o
=7} ZcHBaltagi, 2008).

Ye=a+X,B+u, (
Uy =M +v, B g+ v,

i=70 87, 1 =Azt

M =Rk E 9 A5ER] o2 /P EAAA S &)

A =AARA B AEEEHA] o2 AlIZte] A

v, =83 uHg}

A7) A& vigto g gduge Qagke] EAJof wel 2714]
FEoE FE 4 Qo A WA {2 d¥2P(One-way

148 "2EAE, M6 MeS (2021)

error component regression Model, One-way Model)<
2 oxjao] YA anel BEEA) o A Al Ebet
ZABRE A1, A7) 49 u, =+, of ek, = vl
82 °]¥ =¥ (Two-way error component regression
Model, Two-way Model) 22 2Agto] 7f 7§14 aitet A]
2t At B EAShe ol 7] A9l u, =p+h, 4V,
of sfFgich(Hsiao, 2003; Baltagi, 2005). FILE £ ¢ofA]
7 A1 £k A YA 2 B4 Aol

SEEFS 2ARRS o9 7HEsk=Ttell wet A 2
9 A WA 582 1A Y (Fixed Effect Model,
FEM)22 2aR3kg 7N 71419 aafr} EAste] 2 A7 i
# 542 7 A& 78T oA E9, 239 olste] 4
= 3]714] 9] HHo] /i A AtojeflA Zpol7t EAFITH= A&
AAg}, F A4 §32 FEANEF (Random Effect
Model, REM)2.& 223}o] 7l J4A| Alo]ofjA] EAfst= HH
o7} AT WS 7HE= A AelA AEEE g8
o8] FHE = A& 7Y%, ohA] T3, ZiE A7 259
548 7de 2 anE gy g, gEs o S &
gtk A& AAIZtcHWansbeek and Kapteyn, 1989; Stock
and Watson, 2006; Greene and Zhang, 2019).

a2y e Pzt AA GRS BT A= E &
$317] fito] B2 37|15 S7HE = Jok 2 277t A
€ A& O534A4E "= fA Aofd 4 ke A T4 ¥
35 A=Y oofFet FEE oo 4= QlojA] B 5= 9= 3
g £40] 7Fs3lchs Aol AolthAE €, 2007). et ol
AMd (heteroscedasticity) 247t & = = FdHA =} A
74 (autocorrelation) A7} 42 4 = AA GRS
A% AR E S8 uize] F 7HA A7 25 WAy 7}
40l Ytk ol HE nAANRYT} GEAARF ] B
o &= gQick, 53], 7PE AR e AT Bavt gl SER
T F-2 AR (degree of freedom)7t AA|2]- A&H o2k
o] Atk &, FEANEFLS A5 Ty HHY ||
TUT Htgho 2 A5 w2l ZiE A axte] AHe|
e s AAST} Aol glod, nYavugo) gotes &
§0] 7Fs3lcHGujarati, 2002).

FAHE 2y x| nAaNt EAS=A= Chow
TestE 53l THHIT}, Chow TestE 53 AF&E= F #lo] 4
Ao folad, afd Ryole Algfe] A= 2 o0& wet
@ 4= Qlek, ol B YUEFY o|dR Y F AR YA
7t EASHE 23S woldt 4= ITHe] 3 - k5, 2012; ©]
A4 9, 2015).

PAENEY FEENEH O BEL Hausman TestS
Fgalo] olgolae, ool nAATY 24 clng B
&= Chow Teste} &2, Hausman TestE 53] A== g
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& BAdoz ol GEast EARIA g Ao B
2Rt} &, Hausman $A%°] SAIZ 282 F25H4] ghotof
HEEIL 2SR A0 B 4 9k, ojd 542 7}
A= Hausman Test9] 4] th&} ZtHHausman, 1978;
Hill et al., 2011; Greene, 2012).

H=(3FE_§RE)'[Var(ﬁFE _BM)](ﬁFE_ﬁKE) @)
B =TAETR YN FHE m PP

B = HEENRGOA 24 B4 9

Var(B ;)= TR &2 0] B

Var(B ) = SSamgo] 24 %

B AForEs dURFT oldny ZZke] nYANEFH
SEANRYS FHL, HueR nPanet FEAI7}
B ZX51A] %= Pooled OLSE F43%ich, o|¥A 344 57t
A B¥E QAFCE Chow TestE 53] LAET} e BH &
#stal, Hausman TestS 33l SEAT7} Q= 28-S B
3o, 71 Agst B8-S wE&sie). Yok 27] o)4e] mie] B
F AR EYo R TEHYOH RV 22 BYE Y =Y
o8 gt ol2dt (S B =EE HAY 23S vy
S g 3% g S AEi,

V. ARIXIS EAITHAAIIO] Dl YTt
SE0IT0] 0jxl= Fa 2

1. o 7|ZSAE % &Y

£ 479 AFEAE 915 3967]9] EE L= FAJE ddA}
25 TS 2AAQ Y 40 oA W] 718
54e A9EY] S8t 7|12AFE 2L O die
(Table 22} 2t &, S¥W4 F 23 AY 549 vel=
At AFE 3G% Cufigo|B R, of7]df sfgshs BE My

£ (Table 3)S B3] =& AmE )

A, TE5UF9] 7|12FAEE AHEY, B WEA(y)S
oF 57,5005 Ho= FA =G, Bt F-520Hy2)E= F 69,2613
o7 Yeptt, ol ZE AT g A B4 7171 Bt
ojlmz HAY Al7]of we} thi HAP7L Qi) o0& WYk
FEFHEA7L o & F 57,0009 Yolal 4507 oF 64,7278
oF yeiygt, pAFoR dxd B Wiyt f5e03E
(Figure 2 &8 AHEH, 20159 B3 201680 oF
5,0005F ¥7FF AT 2017990 A F718ke SAIE B
Aot 2= 201593 201612 9F 60,0007 W2 FAFE
o]zt 2017dk= 90,0008 7H7tol2 F7kshe e
Halct,

o2 JATY EAS ek Heed AmEd, A4
w4 717 2E FHATIA 2] 15187 A= B 0.038
o Exstgict, FAFEE 1070 Baldte], EARAAIYGLE
A& Ao ¥ SolAMAe gt 2S¢ 4+ Ut 9]
= 9og 7)1E AES U2 83K A7t o Witk A
ok 208 ZAIAYY HAJo| yhi= dAfoletal FolHt),
Bt AA Ae@)E 9 0.554 02 FAAHAAT, 20179 128

600 100,000
-~ 80,000
60,000
560
40,000
540 I 20,000
520 0

2015 2016 2017
. \onthly sales (y1, left)

= Floating population (y2, right)

Figure 2. Annual average trends of dependent variables

Table 2. Descriptive statistics of variables (except physical project characteristics)

Classification Variables Mean S.D. Min Max
) yl 57543 570.02 1.73 243222
Dependent variables
y2 69,260.87 64,727.42 2,994.30 490,274.04
o al 0.03 0.16 0 1
Data output area characteristics
a? 0.55 1.04 0 12
h1 0497 2.40 0 17
h2 0.45 1.02 0 5
Non-physical project characteristics h3 823 919 0 20
h4 0.88 1.74 0 5
h5 024 0.55 0 2
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o 12749] ARAA7F FAlel FAE W= Uit Figure 3-S5
3 A=E AmEd, A%A8|71 A4 201593 20169 242}
574 qlsien, 20179 A o] gl Aoz A=t v
of F A TE3] T718Me 3419 2 o= Vel

ojolA] HIEEH ALY EAS It WSEES ATEY,
AA 4717 % BE JATFNAN 3 Z2a(h1), HA =
23 (h2), A¥ 2270 (hd), 7|e} Z2IH(h5) Y14
njgko g [P AoR ey}, o] £of Za2a3i(h3)
Yt oF 8.23710] ZPH Aoz AA = FUA =AY Al
EA oA 2 W A5 A L AAo] AL E X
2aH0] BYd Aoz IRIEAY, (Figure 5 3l A=
Z AEEY 2015dE 34, A, A ZE2aYo] FARE ¢
£o 2 =]l o, 20165 E= 3AT AY Z2ao] F
7Fel7] AlFsHA AL, 201790 11 A7) o ol Hod
BRel=Qdct, 7Iet ZR= 3L 20154l 1A% AYPE|A] ¥
A9k 201693} 2017 0] HA] Z2 T3} JARE F0 2 213
H AoF Yy}, Fo] 222 ofE ma2 30 vj3f 4
ZF A 11,0007 oo 2 T3] @ol o|FoR AR A

100
80
60
40
20
0

o = N oW kR O
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Planning permission (af, left)

Foundation (a2, right)

Figure 3. Annual trends of data output area characteristics
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Figure 4. Annual trends of non-physical project characteristics

150 "=EAE, ®s6H H6S (2021)

R, 2016\390= 20150 M]3 tha FHAstEANE 20179 l=
o}A] 718k A o2 vt

opxjere 2 EelA Aljje] 548 HARke HeES AE
T% 370k (Table 32 JAER 3718 E24 A9 F
Fob A7 R FESE fE Fe3 Ao, (Table =2 ¥
39| 7|12 FAFS =g Aol 7P B Aljlel XaE 3
ATE FYA] AR AR 9e] SR Golzta & 4= Y=
Agofadol 2AH FY(Area )28 B2 A, A 7|
A, - 7RAARY B0 olF AL, 271 ool FAlef o] FeiF
A= 3ol =olct. 53], A3 /RAAIYI o] Wol o]FoiHe
o, FA|H o2 20159 3ol SEH ARI(_201503) 3.15 ¥
FA 719AN F FUSRARIY ggte s 2719 315719
£ ZE 7H7IA, 20159 59 SEE ARI(E_ 20150402 F
FolleE F5 st aejy] AldARIol Tt o]olA 20154 129
of e ARI(E 201512) ‘He|AukA 71d AH 27 ARG
a1, 20164 29f 959 AF(F_201602)2 2015¢ 59 =8
BoolEdE 5 B3t 127] APEARKY S50 HEE S
dto] =215 ARYlel et o] A Y Asdladelide FH HAAL
o R HRE 4 At AlYle] T o] RolF AR, 7 ARYe)
B4 bd2ge 2L ¢ 4 Ao B3 AMAAELS B5 A
A= AT HE 139 ARl Al 318 B4= Aok 7t
% o] o]Fo] 7l ARIQI A 7HAle] 49 HAI T A= 1709 AF
Ax FPE]Z] ook, B2 BEFEY BiF Yoz A
sl AEolghs HollA Aoz o] ¢Jxjste] 44|
o el EAIAPALY] F=7lo] =X oF2 Ao & Heldt,

AR FdEe 2 A 9 A Aol ey oR
718 gol FAHAL F A 4382 FAlo] 28 A9x 310]
e}, By F2ARI7EA] sl AUA] ZAIAY A=A G0

Table 3. Summary of physical project characteristics
Data output area Variables

b_201510,f 201508, f 201505, f 201512,

Area 1 f_201602, g_201609, bd_201710,
bf_201603, bdf_201703

Area 2 b_201704,b_201712,d_201604, f_201610

Area 3 b_201610,g_201610, ce_201612

Area 4 -

Area 5 b_201610

Area 6 b_201610,d_207608,d_201702

Area 7 b_201610

Area 8 b_201610,c_201601, bf 201710

A b_201606, b_201610,c_201510,d_201612,
q_201610

Area 10 b_201606,e_201610,f 201704, g_201610

Area 11 c_201510,e_201712
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Table 4. Descriptive statistics of variables of physical project

characteristics
Variables Mean S.D. Min Max
b_201506 0.08 0.37 0 1
b_201510 0.07 0.25 0 1
b_201606 0.05 0.21 0 1
b_201610 0.23 0.42 0 1
b_201704 0.02 015 0 1
b 201712 0.003 0.05 0 1
c_201510 0.14 0.34 0 1
c_201601 0.06 0.24 0 1
d_201604 0.05 0.22 0 1
d_201608 0.04 0.20 0 1
d_201612 0.03 0.18 0 1
d_201702 0.03 0.16 0 1
e_201610 0.04 0.19 0 1
e 201712 0.01 0.09 0 1
f 201503 0.09 0.28 0 1
f 201505 0.08 0.27 0 1
f.201512 0.06 0.24 0 1
f_201602 0.06 0.23 0 1
f 201610 0.04 0.19 0 1
f 201704 0.02 0.15 0 1
g_201609 0.04 0.20 0 1
g_201610 0.11 032 0 1
bd_201710 0.01 0.09 0 1
bf_201603 0.06 0.23 0 1
bf_201710 0.01 0.09 0 1
bdf_201703 0.03 016 0 1
ce_201612 0.03 018 0 1

A 713 go] o]2o1Al ARl MayEg Aot 3 4 9
o}, ol w4l ARIR|ole] okt MRS AAstIA 2
w8 7SR A & 4 9 Riolt AHow 2
A 8%, 32U 24, AL Ao Tk He 2
A ARG B,

2. YRS EAIRHSALHOl| HE o=l Hst

FUA EAIRY A=A DS o= AR ] EAPA
o] JikE B8] 913 A WA A= vfEel o] HIhE AwiE
=5 7}, Wd 2ol o3k 54 A= (Table 5)2h 2. 5
A 23E HES| o]dof g nyE wdstala} g}, £
A, Chow Tests 33 =28 Y¥YANEH(One-way

Fixed Effect Model, One-way FEM) % o4 avw3
(Two-way Fixed Effect Model, Two—way FEM)2] F 12
2y nE FAHOR foble 1PaN}t EXsH: Ao F
AEAG, o R gEae] X oRE ddstr] At
Hausman Test®] Zik= d9SEANTH(One-way Ran-
dom Effect Model, One-way REM)¢] ZAIF 2 folgt A
o2 FAx|o] o] EAINEY(Two-way Random Effect
Model, Two-way REM)®] SEa837} EAjsh= A8 +3
=%}, AelshE, Omne-way Modelo|A+= FEM®@], Two—way
Model®lAl= REM®| A313t Aoz =2E gt} F o] 3
Yotua 223 2gS wsl] $ste] R*E H|sHd, One-
way FEMZ 0.9855, Two—way REM- 0.29272 R77} & %2
One-way FEM2 |23} Ry o= Aasigict wabs ZAA
AARY ol whE mfjEel ¥ste] 3% ZIN= One-way FEMS 7|
T2 2 SjAEl=S shal

One-way FEMY] 34 23, TAH = o8t wig= £
2 A BA F 201510, £201503, £.201505, £201512,
£.201602, g 201609, bd_201710, bf 2016032+ ¥lE2]H At
EA4 % h37 h4E =E&HR o] F & 3382 93
| X M £201503, g_201609, bd_201710, bf_201603, h3
2 3L, Yo A= o] EA A F3S A= AL
2 yelgt}, §5U78 233 YA B $AHE &
ot W7} QIglen, SAIH SR fofu|gt HE A EA o
=2 2,

E83 A A F ¢ 2015102 9913} 114 ZAIFA] 2015
| 1090] Sad FBTAE 40|, AFY o} Bt oF
4,195+ 919 Y+ viE 4 A7} e A28 2R
g 9L dEFHL FHo g FAE FAR| ol AEd
30| 2449 197 o9 JAT TeA 27t 244 108 A4
T2 Hdots 450l oA e, FeoeEelud $&A99
RS o] o 24H FIFALS ol 83lL, 2 FHA
A BHE o] 53l 57 ARAIR & 5= A &, 39T
o2 Q3 FAAAHEeEA & £ Y= BeoleEdt FeAt
Z|9] ofgo] HEs|R|HA| g FA A HEAe] LHEF
< 23] ATk WS 5 Qlr), AAR ARYe] ARE
2015¢ 10¥S 7|20 2 A% 37he] oiat 119 A vi&
N HIFE A 9 A el A= oF 4,0009F €, 113 FA|
FollAl= oF 5007 99 o &l ZHa-7) HA =t

£.201503, £_201505, £201512, £ 201602 AIELS 25F 14
AN 218 738 7RAAR oI, o] FollA] 20154 3o
A E ARgre] fUsHA e S7tRIT s Ao Uel
WAL, AR o) % S 9F 30,7007 9] ujE Fv} B3t gl
Ao AR vhde 20159 5Yof YaE A oF
18,8325+ €, 20154 12%H0f &= E AFYE 9F 15,1519 €, 20169
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Table 5. Results of monthly sales change due to urban regeneration project in commercial area

Estimates
Variables
Pooled OLS One-way FEM  One-way REM Two-way FEM Two-way REM

Intercept 123.49%* 316.12%** 497 .09%** 370.31%* 491.30%*
y2 0.002%** -0.00002 0.00007 0.0002 0.0003

Eﬁ;f O e al 7551 32.04 33.65 14.05 1994
aZ 20.05** -0.15 0.78 -4.09 -2.36
b_201506 383.20%* -5.67 2.08 52.76 44,38
b_201510 8.95 -78.95 -73.57 -79.64 -74.25
b_201606 162.67** -1.73 0.16 19.06 15.46
b_201610 -49.71 -13.68 -13.57 -23.28 -21.85
b_201704 118.55 50.94 46.66 14.96 22.94
b_201712 428 481 19.39 7131 -36.70
c_201510 -14.45 -41.19% -44.36* -8.32 2274
¢_201601 -95.65** 973 6.71 54.08** 37.7
d_201604 -71.75 59.43 83.13 59.78 51.95
d_201608 -133.19* 29.32 30.71 41.25 36.90
d_201612 60.75 14.13 16.51 -1.28 6.69
d_201702 230.43** 89.15 82.24 13.32 31.14
201610 2.41 52.36 54.66 29.93 38.34

E,:‘gfa’i?éﬁ;?fg:‘ 201712 36.34 67.32 67.77 0.36 21.23
f_201503 1491.671%* 307.00%** 36217 255.06™* 322.62%*
f_201505 -264.51* -188.32%* -201.27%** -122.69** -156.72%+*
f 201512 -51.73 -151.57** -133.00* -186.45* -162.84**
f_201602 -118.56 -265.00%* -256.03%** -159.59* -175.36**
f_201610 97.15 -25.01 -20.52 -1.37 -8.83
f_201704 270.28** 73.80 72.07 21.38 36.34
g_201609 -48.84 119.62* 121.74%* 120,27+ 119.88**
g_201610 -5.97 10.14 7.28 5.86 3.82
bd_201710 226.99* 130.06** 1447 2% 89.07* 115.81**
bf 201603 160.10 330.06%** 300.06%** 250.67%* 239,79%*
bf 201710 9.40 10.66 12.01 -64.91 -40.72
bdf_201703 34.96 41.81 30.89 12.35 11.70
ce_201612 -109.26 52.91 51.32 17.75 175
h1 16.48%* 274 2.37 6.06 4.39
h2 -35.89%* 275 3.62 0.37 1.89

Nomphysical project 3 29,17+ 587 9.10% 228 7,155
h4 -66.46%* -24.37%* -24.29%* -11.14 -14.69*
h5 5.95 -0.42 -2.01 5.68 3.07

R? 0.9167 0.9855 0.2897 0.9901 0.2927

F test for no fixed effects 147.75%* 46.92%%*

Hausman test for random effects 1,404.04%* 40.30

*p<0.10, *p < 0.05, *+p < 0.01

152 "=2EA%, Hs6® W63 (2021)
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290 2 H A2 26,5005 Yo ¥ ujEl FAFEI}
£ Aoz A 19 JATE FUA] ZAAA AxA] Y
o] gA7eel AFdedor YoE YAH =4l 25
A W F0E dPJoR e Avhee] sk W3t 14
7], 24 24 9 78 Mol FA= . ol g A 7
AL Z7)o= EA0A AR 8Rle R 2-835le] 2|F 4
Ho| & F7loll T8 FFE v Ao Foldr}, 1
UAQR019) = 71287 Au|7t A 843t dasits Ae
A& A& EAARAG S dPdeR 4 ol 8 TSRS &4
3o AAIGE BE Qlct, SEATE 2| &F 0= AP {ARE FE A
AL 9318 A AT IAE 4= ok Ao 4 Aol
yeRdTh $3402007) % 47452 Baghg iAol A1
Ao wiEel F7ket ATAIZE gicks AS A= 319
o}, A ZASE I3k AT NS Bk Fes Fast
A5t EAGE AlEshs AE ARIe] AR FAEHA =]
£ Aol 4ATE Yt J A ASH R FARE AES vhs
3h= ZRThe HoAEY SHaat 22 T B AKRS
o g AXF Hart Qloks AS AR & 4= Qjct,

U2 19 AATelA A= 0] 20169 9¥e] S <t
2 WAL g 201609= BB fENS oF 11,9628 ¥ 57}
A71E Ao R AT Hebsat CCTVY A7 5 AFY
Ujgoln, AukARl 7250 ofd B 9le 2% HXE F3l
QFAEH Btz o] strel g YnAlY FE BH7IE At
gct, ol B3l Y3E I PR H=y Aol 6 QbHgt o]
uZ| 2 AT, jEd F7IE oo Aeg udHn, &
3], o] ARIL G2 AqfE FRIFEAICZ 2HH ARIS &
tigh Aojct, BAZI ALY FRof| oA FHIFRO] AFR A
S At ARl FEA 0] vk BR1ste] Ayt 9l
202 wdl o] & ARQYE 217 Ao}, FA] Ao
T3 UGS o FRH 02 o|FojF o, B AFE B 4
A Wz o Gt AUsichs Mol ¥t EAAKYL of
YA EA1EH2017)0] w2 FEAHE S43HE Y8 A
733t AAo] Wasdits A AAIBITE HolA ¢Ho| wi&
N Aol A njAE 8490S & 4 Utk

20179 10€e] ¥ B3P A D 91y A6|ARERL
bd_201710% 2016\ 3¥e] S Hae 2 3T /HAAARIQI
bf 201603 191 F(FFoleR)odA 24 ArdEeltt
bd_2017102 ] Y| AU == FRE 93] S8 A2 2+
BHE 9% vIY HA7F 2= Ao, it AYEES]
T B8 Aol i B AR WHH viEde oF
13,0005t € S7H71= A2 YETh b 2016032 H 3y
T} 7S FAlol A ARl oR Hat oF 33,0067 €] UHH
& F7P7 Sl A2 EEF o UA AT KIS TdEL
2 JgE Ao vfEey F3ET o g2 Y A= AR F

H e

ATt &, BT e SAlol ZAdsPEA Az aat
7RSI of3iE 4= e FEelth I2]al Baehy iA
AR 2 AA 2= FAR G v F710l B vithe A2
S502007)2) A2A §52 Al 242 T8l AATE HF T

HIEEF ARl B4 F Fol Z2I(h3)2 4 Migds B
oF 5879 9 F7HA71= A7t QAR A Z239(he)2
A &S B oF 2,4377 © HaA|E At e AeR
EZHIG. &, YEAS0| Hojshe Fol T2 B¢ &
o2 OA|A] g3 T2 Folut &= o]F o) 2| A9
AH|ER ojojfith= A0 & Hojf e ot} JAIE FEA=
A YA AT oA - FBhe Fol Z2L AT W)
of A=A e] =8 ARle] it S &1, 2 S &2
3he AR AU, EF Bl WEsle] AS Y AP
ol 8T 4= UES Yi3te] T2 FofrkEo] AALHA A
Aol oA 2HE T 5 U= P, oj2dt AFjet
A A9A2012) 223 B S4ARI0l AE
A 2gstel 3AA Q] FEL vt HE AAE|E S
o SRR A =20 ok Aol i AEol F
2 9% ol HEUA A BFS Ak 497t Bk
EZE -S40y 71EE S0l Al 2uE]] 497t Bok U
A52] F7HAQ] an|EEo] oA AT 7hsAdo] Hot &
Q) P v A Zolt ke,

A7t 75077t g o] G2 vAA dertal F4E
22 SAFoRAL & 4 Sl ol AUAI EAIRA A=A
49 AHY 23S BARE FAIR- 9H712019)9] A7 AR
A7} ol AW e R a7t SUiekE B B
< AFFEOl A Ee] A Ade] g S7Fd Aol & 4
AR, FHUA] =AY A=A Ao 29A] e
o] =2 Aolth. ol T3] FEUF7H F7Ivhes Aol A
& oA 2Hl 2 JF == Ao] ofEhs ASE o = 9l
o &, W24 fA9 g80] olg& A9 AHeR fEsla
&H[7HR] AAE WRtE 9 e ook fhrhs HE HojEtt
A 4= Uk, ERE oA o] 2] ujE o] S
FEE FAUUE HoA A9 AU flske Z2ao]
A ACE AlgE,

3. XIS ZARIEAIRH| MHE RS2+ He}

A EAAR AR G g g AAA Y EAIHBAR
o] A5 F71sl] Sl 7 WA A B2 f5Qte] WslsE A
HEg sk a2yl o3t 34 il (Table 62
A uiEeint w7 R 2 s HES] ol A%
2E wstaal g}, Chow TestE 538 =& One-way
FEM % Two-way FEM9] F 41> 7+ B BF FAZ2=
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Table 6. Results of floating population change due to urban regeneration project in commercial area

Variables Estimates
Pooled OLS One-way FEM  One-way REM Two-way FEM Two-way REM
Intercept 29,977 % 88,212%* 48,755%* 90,712%* 51,075%*
- al 8413 6,383 6,049 -3802 5,052
characteristics a2 4,492%% 1664 1944 1,002 1,406
b_201506 -60,660* 4186 827 12,408 8,243
b_201510 3,443 -7,025 -5,633 -2617 -1,346
b_201606 -65,903*** 17,467 -18,483 -16,336 -18,458*
b_201610 -8,234 4,291 4,083 -18,8471%* -8,554
b_201704 -8,486 -11,112 -12,349 -4,683 -6,311
b_201712 9873 -12,857 9440 -10,066 -8435
c_201510 54,579+ 13,462*%* 14,1071* 12,577* 15273**
c_201601 -10,488 3,664 2,631 4167 3,405
d_201604 21,081 20,491 19,960 21,622* 21,512*
d_201608 19,949 31,6827+ 32,602 27 840+ 29,313%*
d_201612 -20,744 -20,198 -20,108 -29.473** -27,293**
d_201702 61,302 39,394** 39,239** 47,266%* 46,013%*
e 201610 -28,552 -162 -638 -30,789** -19,269
it e_201712 18944 1,820 2347 8181 9,246
f_201503 57,854%+* 10,153 20,721 7,208 18,546
f_201505 -30,836 -19,057 -22,950 -12,866 -18,982
f 201512 2,497 -6,507 -1,783 -6,029 2,551
f_201602 7,605 -10,662 -8,295 -4,365 -3,036
f 201610 -4,858 688 1,657 -18,900 9,567
f 201704 -53,629*** -57,693%** -50,248%** 40,47 4% -44,97 2%
g_201609 5591 71%** 60,167 61,785 33,800*** 44,876+
g_2016710 34,355*% 20,195 20,349 34,435%* 30,934%*
bd_201710 -40,623* -44,000%** -41,602%* -34,621** -34,894**
bf_201603 15,195 37,646 30,622 29,019 24,398
bf 201710 12,838 9,513 10,039 19,944 17,785
bdf_ 201703 16,225 16,440 14,157 18,507 17423
ce_ 201612 168,982%** A T 173,929%** 150,135%** 156,896
h1 6,783%** 367 561 85 354
h2 -3,233 1,356 1,589 268 787
Eﬁ;ﬂﬁgﬁgmjec‘ h3 3,339+ 262 1151 132 1131*
h4 -9,8317%** -5,264** -5,481*%* -5,801** -5,952**
h5 -1,917 -4,058 -4,406 3,789 1,361
R? 0.7947 0.9006 0.5836 0.9368 0.5820
F test for no fixed effects 31.14%+* 13.82%**
Hausman test for random effects - 18.01

*n<0.10,*p < 0.05, **p<0.01
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ojsle] A FAT}F EREH AR FAHYY SR E
Aol &7 ofBE Wedelr| 918 Hausman Test?] A=
Two-way REM?| A2 .2 {o31A] oo} FEau7} E4
e Aoz FPEAT. BsHH, One-way ModeloA=
FEM®], Two-way Model®ll4l= REM©] A33t o8 =5
=[Qic), viEd T} v A 2 F 2yo] HgBlE R 2 X3} Y
2 wdsly] $j5le] R*S v|wshy, One-way FEM-Z 0.9006,
Two-way REM 0.58202& R*7} ¥ %-& One-way FEM&
243 BP0 Wit wetA f590T wste] 4 An
£ One-way FEM2 7|22 348125 3140,

One-way FEM®] 34 23, AR fot M &
A AN 54 F ¢ 201510, d_201608, d 201702, f 201704,
g 201609, bd_201710, ce_201612, HEE| 2 Al}] EA F haZ
A=A AF R Fo3t AoE FHH e f5UF
o FAAQ FFE v|A= W= ¢ 201510, d_201608,
d_201702, g_201609, ce_2016122, FHZH ] G v|x|= 1
= £.201704, bd_201710, h4= Ueldt) 54802 (25 ¥
FE FAZ R A E Y R332t

2015102 A ofiEdolal= A aaP} Al AR
9 99T 119 YA ToNA F2H FRFA 244K 0|t
TATARl 244 I A= FAGEeE sk ¢
§ S ARAL S 7HA A Q%7 el siEl S &
= G A BEAES FIFA| AFE FARRL
Feoed Bx F577 59 FAIELE o)Fs] Wil
FEUTY F7H= A2 dAolga & 5 Qi FAFS
2 9} 13,4629 F7HAT7L e A2 =S5

W3 Auakdel] sfigshs d_201608, d 201702& 333
B3P} 9l Ao vehth d 2016087 d 2017028 ZH} &
FUT-E 9F 31,5821, 39,3949 S7HAI7l= APt Sl Ao R
A=, d_201608TF d_201702= 25 68 FAItollA 321
H Aol x, FEoeEe] A HATeIt d 201702+ FY
A AR LAIE 70| FAEHA RIZ AA7}F A=
o}, AlE 7} ZAIRAY M9 9] F4o)7| % BfaL Ale] W22t
°2% F52UT /e =T & 4 giok. AAE AlE A
4 0% 69 AT 371Y W H-5UTE 74 A HEE
ot 9F 61,5307 718 222 AAEHUT. d_201608S 2=
2 W& et Aol o= R85 B Fede
oA ARERS GHE HEF7io| gHais Rl At
7F 710l FEAF Bt SR AT & 4= i}, AAR
AH A3 370 Fete] 61 FAT 5= 95 47,7887 71
g Ao & A=A,

f.201704= &3t 108 AT 236E S A=
E9] gHe] 714 ARl ea e ggko s WalkE 9 A A
AALo] W=]o] oF 57,5939 5T A A7 e A

oz =Y. 7I1EY H2 UFES Yol H3tE 3l AW
He] Baxh= AL, 29719 Eos FE oAM= 9
QJ7} ATk H7Fe = Qlek, 3HA|et W37} vQl Hulel o
TAAABAL S Aot BE] AqPEE T U3 oHE 4
2oz ARH ARdelths HollA F7121Q] HEde fAI5
71 ool ANE Ao waEc Eg dF 292 A
A, AaA, 2E2E UHgsie AE0] o, Be® 270
stths A= S v e AlrErt, AshH2014), A
(2020) Tl =9, XH9] FAY, Fa4, 28, 7], 44
A 5L FolR] Eohs Tt 130 R o|Fo|7l ¥k At
7t fiiks A& 35302 A= 3. o, &R E
o]F0i7l WalE T2 AW /AAAI LR s 50,00078°]
£ a7t fHadhs A gl e 2P A2 A
ohsitial Wr7ke 4= Qo wEbA] ASEA o HHgEA] 23
S57) 2 o 80| A A2 = Utk A= WA
ol2t& & rt,

19 ZAFNA 2H g 201609 HHsT CCTVE A
8= Qb TR 1%L, oF 60,161 2] 681 57F &7t
U= AR FFEHJ o] A 1, 53] AlEe] Ak
E o|RojFt, &, o B2 WUEAE FA5] 8iA dHE =
& o]zl £49] F8A4S AUELS oln] ARSI UL T 4
et 2EiA 78 ARle] Aike 383 At el £
2t} AEA 493 HE EA4S AARE 9710](2018)9] A
Fo m=2d, AFAR e-sh AdoA HEAERE LA
(Crime Prevention Through Environmental Design,
CPTED)7} B3 olgt= & AFskitt. FUA =AM A
E=A|oflA] o]Fol7l obA A YA CPTEDS A4S
7HE Argdelehe HolM faeltel 384U dFS R 8
Qlofqictar & 4= ik,

fZeoli= 37829l A7 AT bd_2017102 F-51
£ 542 &t 9lo] oF 44,0005 §-52177F 24 e
B A, 2WER NS A% WIF Ao w3
Ao] FAlo o]FoiX AiYol= S8k U AAaE
o]ojRl Z12 AR 2F ZA oA 9] EHT ojujr} o]ojd 2o
Z AREE 20179 10€2 BHAl ZARY A=RH9| A
AtJo] nhe] TAjo]a, ofn| ZE: ARje] tha 41E 6 A
ToflA tha 22 A= JfdT By HAAYS TAL T
Aol EHgkoR Qlste] W] a7 AHR o]ojRt
I & 4 Qlok, AT YRbA o g BIPRA s)Ho] o]FoX]
H 577 S7RRTRE oA ol2dt k= SolArtelwt
& AT

A ZAIRAY A=A A Al 25 F 3R 4
st FYFAE 2HAAY ce 201612 HEUTE &
171,147% S7H171= £} e A02 2= 9E +
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A8 Ao diste] mEY, f-5UTF o AF vlEE 3
AT 71T sHAIT & Ate EAIARANE S A8k
= E2F - HEYE APE Aol 23S S50l AHE Al Eel
&N 52Tl ofFA 9B viHeA HengS &
T ASEAS T3 Bk

3t B7kel 23S aofshd ot Aok AA, AE
A QP A 13 E2A ARRlo] nEollo] 34 AU ¥
& F= AR Yeigth, 53], 2387 AT Sl 4=
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QHd g, W} A3l E2lA 87 AjAde] diEd Sl
ol A & 4= . EZ HIETH A FollM= Fol =
20| vjE9 7} 90108 TSt o= Fof T2
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