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o714 L& AAd4tt(lag operator)E YERATE Ay, (2) =001H 1, 9]
HAZEO] y, w2 AT 5 glo] dEo] ERo] HA gtk wEbA B
yie yo ol Al 1A (block—exogenous)o|th. (AT, 2014) A, (£)#0°]
Aoy, o ghol y,, 9 A ghell dFE A =™ HE= WA A (endogenous)

W47} et

VARRGE nab g My, = (g p,)0) Bote] heTt 2 AN 2
gog AT 4 9
Yy :C"‘Alyf—l+A2yt—2+"'+Apyt—p+€t 4)

se] o]g5}

Ay, = Iy, + Ay Ay, +A2Ayt72+"'+A;71Ayt*p+l+€t 5
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A(impulse) €7} s7] & H
o] FAMst| w9l
T don EY27] ZeiE ARgste] A ARk E TRt
17 W40 Aol gt dEFexE 77t WSl diste] WAk
&2 Fgoto] VECMo ZgH 7t vz #Weh Aty 5849 H
o] ‘T—)-__ =]

ot BEARES|E A (variance decomposition analysis) HH

i)
My
&
£
A
©

e
]' Cits :yt+s_§t+s =€ st Creg g+t C96t+1al- 6]'1:5—
24 j,..0) BAE et 2o man,

MSE(Z}t+S) : MSE(et,s): E[(Z/z _?;Hs)(yt _yt+s)/] (6)
=0+ C02C++C, 1020,
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3.3.4 9 VAR or VECMZ3
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p

Yir = 0 T Eahyz’7t—l T fiten (14)
=1

i=1,-,N, t=1,-T

ool A

W= (orthogonal condition)& FZ3f|oF gt
Ely; 6] = Elfie; ] =0.(s <t) (15)
olggt A xHE A floiAE BSEHA e HgEH A4 & X
gafiof qtch. dwtAog wid EXAoA /NEayE AAsts HHoer 1F
av FAHS ol gt 1y ANEaY f & RYolA AASH] sl 127
ant FAES o8 A FAEATl B (bias)7t AL & St 1=\
v FAMS NEAaNE AAsH] fls BAREY, S oy ol HHE olf
stedl, ol W45 BHils v, ¢ 7t ZAEO] gl meEr A

b EAS wEbA older BAIE SiZst] #sl Love and
Zicchino(2006)= Arellano and Boverb(1995)oA4 oZ¥d & e
HelmertH3hs AMESHATH (A4, 2013)

*

z :cf[z (Zip41) Tt 20/ (T—1)] (16)
t=1,---,1T—1

A7NA, ¢ BARS FYSHA S fIt 7FEAIE V(T-1)/(T—t+1) & Y
ERdTE 41(16)2 YePH Hermert M3 A3 (7-1)709 #HEA 4zt of
s 2 Uio] UMz e nl #EX]9] HdS Adste S on

Love and Zicchino(2006)= ol#3t 8-S -Soff #Hte WHFET} A
AYHSE THHSE AREote] dY GMMoez FAS 4 Qo st
At o] AFoAE= Love and Zicchino(2006)2] HrAlo] whg} Q@ uAx]
3 A4 221E FASH

_);l_ll
l'U_u
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BA
N =S EaRdy F ozt o BEEHA
SAE 185 0.00 64.53 6.97 9.69
2 5t54 185 1 9 4.78 1.79
A& 185 6 60 18.12 6.76
dHA 185 1,044 64,316 11,184 10,209
Ad& 185 15.61 97.82 46.25 11.77
A& 185 40.40 80.00 55.72 8.02
dejdold 4 185 1 36 6.83 5.74
ol 75 185 0 4 1.30 0.70
T2 o4 185 0 1,437 229.77 209.63
2|7 2 185 10 1,890 298.48 276.58
A= 185 25,806 133,000 68,259 22,581
T H| 185 12,000 59,410 30,860 7,817
(B 4-2) 7lesAZTEHEH =15D
N = EaRdy izt o EFHAL
THE 185 0.00 64.53 6.97 9.69
A oh5 185 0 2.19 1.49 0.43
4S54 185 1.79 4.09 2.83 0.36
il 185 6.95 11.07 9.00 0.82
Ad& 185 2.75 4.58 3.80 0.25
AeE 185 3.70 4.38 4.01 0.14
A ejH| o] & 4 185 0 4 1.65 73
ol 75 185 0 4 1.30 .70
T2 4 185 0.00 1437.00 229.77 209.63
Zopd A2 185 2.30 7.54 5.30 0.99
o= 185 10.16 11.80 11.07 0.35
| 185 9.39 10.99 10.30 0.27
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< o 5% olA
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o 7

APE WelA ddiz B e

QriEet Pelule o suge

£ Aoz Hol o

ol
A

ol4<=(p—value)

oF

S WEpaL g7 el

132
407
257
.000
.569
452
.014
167
.349
.386
418

.025
.061
-.084
260* *
-.042
-.056
.180*
-.102
-.069
.064
.060
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w
M
2
M
o

)
2,
nE

AESTY oms uge] TUS FolE BHsh] sk of

=2, T
Y BAFEA(two-way ANOVA)S AHASHAT o]YBARAS T 7 o]
Aol aglg olgste] YR Wuatols RAsHE 7ot

AT, foleE SnrEold dd¥d wEt FAHES Aot EA
Sh= Zor Uyt shA, AEsaddE=zes Aelrh fle Aoex 74
Hoioh. I2in ddEy AEssade ALAgant gle Aez uw
e

Wz omAdly oo wAAGD) sIFHe3) ojolrEeon BE
fet A Ae] gehs A2 b 66, FEBAL 6470, olomHee
55712 BRsglth a2l AeSFe neuq, A, B, C 53908 18
fct, emauy Age Zzte] AW SMG 72k glon], Asot: 4%
Q1 T3k 549 Aol7} gy, BARA AT, exauy FUEL AT 57
Azl |t ZAskA] A, A Wk dzpelo] aFets onAH
g iz Zol7t e HoFA low, oz lste] FAHES AAs)
£ 89 Ho7b EAdS AlASEL vt

22) ZAEYoldt FrT 9 FFE oloixs euAdly WAAE oujshH, FEFA4 CBD(Central
Business District) 2 HE7|gh

23) 7yl hd d AxF=2 olojrle euAdly AHAGE oulsi, FE2A GBD(Gangnam
Business District) 2 HE7|gh

24) ofodYolgt ook 9 wmixyy Yol olojzl= SmAHY WA HS oujsid, FEEA}
YBD(Yeouido Business District)= E7|g

25) ZrlgiEge WA 50,000m o), AskHY A ¥ WA T 20,0009 olAyel )z
dole] A5 AW 33,000~50,000m, AskAe E2 53 ol @ QRS mg 17,000~20,000
4, Bea< W4 16,500~33,000n, 2ot TH 102 oW ¥ HAdd=7t g 14,000~17,000¢,
C5HE2 d¥4 16,500molsto|d, AR7F M 14,0009 olstel @uAHIT-S oju|gict,
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ot THES 7.12%, A B FHES 8.92%, =HH9

(H 4-7) A9 71&aA%F
Batol et 95%
N Bt |EEHEARETF 2K A= 2|4k | 2wt
ohetgk | “d=hak
T4
66 7.12 8.26 1.02 5.09 9.15 0.00 | 35.77
4
e
64 8.92 | 10.81 | 1.35 6.22 11.62 0.00 | 49.70
Faho
o1 9]
55 4.51 9.53 1.28 1.93 7.08 0.00 | 64.53
H
A 185 6.97 9.69 0.71 5.56 8.37 0.00 | 64.53
®E 4-8+ Al AL FHE 9 Hu ZAWRE HojFEoh Tukey
HSD(Honestly ~ Significant ~ Difference)  testi=  Studentized =~ Range
Distributions ©]-gsto] HE 7Hsdt & £E59 B+ 1H9] Aot e
25 HAA(pairwise post—hoc testing using Tukey HSD test)ol= =¥

oltt, I12]a Bonferroni WH-2 t-E HIY o A= @FE EA
B

She EASE geltt thEElm B4AW, mReld gdudwn

Tukey HSD test 23 Zrdddy}t oor@ldo] H Zpol=
FoxF 1,761, §o&E 0.0352 EAEQth 12|11 Bonferroni



(E 4-8) ttEH|

95% A= 47t
Ay PR | BFOTF| )5S
ezt | AR
A -1.802 | 1.680 | 532 | -5.773 | 2.168
T Al
ol
29 | el 2612 | 1.748 | 296 | -1.519 | 6.745
A
Tukey T4 1.802 | 1.680 | .532 | -2.168 | 5.773
O AR
H ol
Ao | 4 4.415*% | 1761 | .035 254 8.577
A
oJog/EAAY -2.612 | 1.748 | 296 | -6.745 | 1.519
A ygpal-4.415% | 1761 | 035 | -8.577 | -.254
P -1.802 | 1.680 | 854 | -5.862 | 2.257
LA
ol
A9 | el 2612 | 1.748 | 411 -1.612 | 6.838
A
=AEY 1.802 1.680 .854 -2.257 | 5.862
Bonferroni| 734
olm
Ay | 44 4.415% | 1761 | .039 160 8.670
A
ooEEA T 2612 | 1.748 | 411 | -6.838 | 1612
A braael —4415% | 1761 | 039 | -8.670 | -.160
*10.5 oA A e fold
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(E 4-9) AR AdH(EAEY)
A3t e | B Als F FogtE
S17 =Y | 4736.104 11 430.555 7.773 .000
Zk2F 3046.477 55 55.390
A | 7782.581d 66
(E 4-10) #7124 (&=Ade)
T2 S T =35 A
:]”2}&;% ”}j jT ¢ golstE
(=) 43.623 64.449 677 501
AotEe44 | —-3.872 3.062 -.215 -1.265 211
2855 9.553* 5.639 305 1.694 .096
AHH -5.089 3.871 -.482 -1.315 .194
Ad& 6.559 4.153 230 1.579 120
A8E -.183 9.044 -.003 -.020 984
AejHlole | 3.438 4.118 284 835 407
ojuf g | 2.924** 1.379 258 2.121 .039
T2 4 .001 .008 018 112 912
26147 2] -.882 1.172 -.096 -.752 455
A= -8.308 6.370 -.280 -1.304 .198
T H] 4.950 6.190 145 .800 427
R%: 0.319
FeEgE dge] FTAEA Ui IAEHEAN, Fire 1752/
E 0.088)2 KT 10%UolA AR Zoz Ueylt. 49 4%
A 2 027002 Usth 39 AL AHEYW, wjuEde {9
FE 5% el fo3t oulg 7HAW, wjujE o] Frletd FAES F

e CEREER
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Fadde] AeE ZAdEY] RN At fARE oulE HoF
Ttk A9 FAE ZHA9 Aolrb Qo QdalEe] oAy
g2 AHE of vejshks 89l Aols AA] Ytk A ou|gt EIt
Faddde] enadly $oxERE mimfFdoR A AdiAARAd o
AH|AA St P Wl Gl Ao FHH

E 4-11 BAEA Adidde)
A5t e | B AE F ot
99 =g | 1989.001 11 180.818 1.752 .088
TR} 5366.862 52 103.209
A 7355.864 63
(E 4-12) IARACGIEHED)
I 23] 2 T =35 Py
3”9};]_;% L“ﬂ? jT ¢ sl

(=) 193.037 | 154.508 1.249 217

Aotga4S | -3.479 6.768 -.120 -.514 609

AF54 11.663 7.140 436 1.634 .108

AHH ~7.406 5.534 -.599 -1.338 187

Ad& .949 6.923 .020 137 .892

88 -23.740 | 19.080 -.235 -1.244 219
AejHlolE 4| 1.353 6.431 .096 210 834

jof g | 5.714** 2.229 323 2.564 013

TR .000 010 .004 015 988

AetEA= | -1.959 1.395 -.216 ~1.405 166

A= ~7.496 7.260 -.195 -1.032 307

e H| 2.808 11.383 .045 247 .806
R%: 0.270
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ooy emaddel FAEY Wi IAESZEI}, F> 0.862
(§oJstE 0.580)& BAYF Aoz ueyth $£A3"E AAAS e
0.1812 ueyth oAge=ddel He TAEYY Zddde 3HE 4
A1l wmiAE2 foulola] ¢ AoR BEAEGH AA Aoxd
o  euAdgol titkps F8Hol ARSHAY AR FUI99 ARRS
2 o8 §lo] o] T2 At U2 Ao=w FHHT

(E 4-13) BAtRA Ao oed9)
A5 A B AF F FogE
517 2% | 885.799 11 80.527 862 .582
ZhA} 4017.266 43 93.425
A 4903.065 54
F 4-14) ARA(Ag=H)
=3 S T =3 S
;]—w—ci]' ;ggi} —ILT:H?]'E?]T . oosE

g4 -56.166 | 107.359 -.523 604

A|5Hg44 1.601 6.576 .066 243 .809

A&E5 2.264 7.396 .091 .306 761

AHA -1.583 6.175 -.126 -.256 .799

A& -.675 8.675 -.013 -.078 938

A8E -23.415 | 16.611 -.309 -1.410 .166
AejHolel 4| -2.132 6.248 -.161 -.341 735

mfjul 73 9 -2.495 2.039 -.202 -1.224 228

T4 -.010 019 -.198 -.529 .599

A|5pE A 2 -.478 2.101 -.040 -.227 821

A= 12.723 10.146 433 1.254 217

T 3.479 8.673 .103 401 .690
R% 0.181

- 51 -




[e)

ar

10% WHellA

AN Z
T

HEH, 24

Al
=

s uehtul, dwge fol

[e]

=

A4k
SR

o

ar

<19

E 0.00002
5% WA

.
Upebte

b
=
—

Ho

|

i

AL
jo°

A

(0.293),

F
_z_o
on

‘I_

A]

(-0.405),

a

X
B
B

A HEE,

o
N

T

A=

KH
H

Eal

AH]
0.001

1

—

3.187

264.638
83.034

guig 7}
- 52 -

H

£l
7}s
L AEY AR AR Al
11
173
184

o

=
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14364.82

a7 91 (0.151))

A
2

51

S

o9 29

(0.156),




(E 4-16) IJAZA (A=A 1857 Hd)

H #3235 Al 23t A . oolats
B BFEA} s et
) -2.998 40.427 : -.074 941
e -2.024 2.292 -.089 -.883 379
235 7.969** 3.406 293 2.340 .020
AHA -4.764* 2.693 -.405 -1.769 .079
A& 6.072** 3.053 156 1.989 048
88 -6.933 6.630 -.101 -1.046 297
dejuolEl 4| 1.827 2.987 139 612 542
nfjufj 75 2 2.091** .998 151 2.095 .038
T2t 4 -.004 .005 -.086 -.807 421
A 5HE A2 -.922 743 -.095 -1.242 216
ol = -1.571 3.871 -.056 -.406 685
e H] 5.377 4.398 .149 1.223 223
R%: 0.169
415 22

ol fol5z 10% eld gelg o]

2 Mt ANES, weAdel FrkeW BAELe Zksl: Aoz 4

ehith 2dAY 87 AL Avpw, guEEe sosz 5% U

ofgt ojuls A, wulAe]l Zrjehd TAEo] Zsl: Ao
e H, 6

U At g
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42 AAE 4

om~A HYg Qdvimet yeH] A2 dARlelA AAA FEE At
ANRorM FHES ASAZE Aoz A o 9 FeEot AIYFY
s oA dWYy FHE W] THo] e Aog AZHM ol &
e uA Yy FAHEN JdFE "Ae 8dsel disl o=
BAGTE A4 1857 QuA Wge FAor BAsty, BEAZRS

=z I

Astglon, 2F FAHSY FHEY Hag2 —0.044, g2 2.009,
B 12052 uepgthe) g2y 1857 Edo] ot @ejule] Hagke
10.006, HTizte 10.360, o+ 10.2292 uYehdth ddigo FHA4Age
13.211, Fighe 13.449, B 13.3492 uUehgt CDI1EE 9] FHAaghe
0.460, ZHThZte 1.800, B 1.1908 byttt AAAAR S0 F4ghe
4200, g2 4.800, Hot 4.542 yepton, dZgoldgol A

0.875, izt 1.526, H+ 1.191= YERT

(B 4-17) 71=FTAFAR AL HlolH)

Mean | Maximum | Minimum | Std. Dev.
IN(FAE) 1.205 2.009 -0.044 0.507
LN(F2{H]) 10.229 10.360 10.066 0.094
LN(dH=) 13.349 13.449 13.211 0.084
LN(CD91&32]) 1.190 1.800 0.460 0.339
LNCIAF G 42 4= 4.542 4.800 4.200 0.140
LN@QIZEg o1 d-&) 1.191 1.526 0.875 0.178

28) 20089 6€ 18571 AQ O] et FAHE0.957)2 1ntolnE, Az Te WelstH 1ujgto] utehd
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4.2.2 730A

H

CDIIFH, AAAAAAS, AE
HEEAZE Qe Aoz EAHL BeH, Juz,
FY5E 1Rl AW WFoE 7 ATEAL EASL
CD9IFe AZeolARE Fol4E 1%UAd 29 Fgoz §9

& EEATE EAskE Ao

fr
M
o)
i)
32
0

(E 4-18) FHHAINAL HolH)

cng | e | ade lcporga| SH8 [ECHA
o 2= yul DEH D91UE] *3/31]—’; _%
SHE 1

e H] 0.519** 1

A= 0.472** 1 0.990** 1

CD91=¢ |-0.870**|-0.719**|-0.697* * 1

0.439** 1 0.917** | 0.900** |-0.610** 1

AEYoldE&|-0.510%*|-0.381**|-0.282* *| 0.488** |-0.425** 1

L ATASE 001 SEGE) AN R

423 VAR or VECM =9

(D 292 4%

AAGARE] BPRe RSt @ WAE o2 wdkel s 7
42 ANSHE T OES Aold] offd A giHE BTsky §9

o,

o] =74 yehtE 7HEA 3] (spurious regression) AAYo] UERATE

- 56 -



A
ALE FHHTE HAAS Yste] ADF(Augment Dickey—Fuller) #HA
=

2 AgPT 9912 A AW, BE W4l BARG AAGZ 14 A

(& 4-19) F912 BH

ADF
s Py SRy
TAE -1.555 -5.145*
e H] -1.914 -10.762*
A= -1.338 —-5.494*
CD91+d -1.323 —-6.483*
AL AR 4= -1.520 —7.684*
AIEH o) H& -1.336 -12.310

F1 1 ADFY) FR7MIL B9 ek,
%2 1 e SHROGFOIN RUFS vhehie] ADFS] - 2,879,

BE W4EBo] weldo] EASIE A9 43 Byl PrHom @
FEAL QA ER e We 7 BAR RS Jopus] It
1=

A el u? 7HEadde Edol

o
=
X(trace) A 2 HAITHA(maximum eigenvalue) FAFES ©]-&S
ot Edlolx SAFS Wotek e FAE WEHIT EARME AF7H

TAR WE7l JRsAEG 7] § EAdts gustde A9
G ofo] TAR WEr EARTE AR 1)
1=

dE7Hdeltt. Edols AAoNM s4E
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AROIE FARo] 2 BADGE ARIAS A|7HA] 2o

Hes 7F 3RS AAS 2§94 5% oA 48 AT
Adote Aoz Usygt., JgBEz grjdor AgoyeE Holxgt
Nxow QW BAS FAT AR oA,

E 4-20= AR AH  ZAFoltt. AlIC(Akaike  information
Criterion)Z23= 22}, SC(Schwarz criterion)Z2¥=  12l2 EAE Q=4
2 =E2 AICEHE o8& Aol

(B 4-20) F22ol gt Johansen A%
r<0 r<1 r<? r<3 r<4
Trace
157.15* 84.06* 42.76 20.84 10.81
Maximum r=0 r=1 r=2 r=3 r=4
Eigenvalue 73.09* 41.30* 21.92 10.03 8.48
F1: 1 3F —E— E|9] +5 UERd,
" 5% folEol §OIEE ek
(E 4-21) A AH
Lag LoglL LR FPE AIC SC HO
0 1002.312 NA 0.000 -13.024 -12.905 -12.975
1 2445752 | 2754.802 0.000 -31.422 -30.589* | -31.084

2 2522.476 | 140.409 0.000* -31.953* -30.409 | -31.326*

3 2549.912 48.058 0.000 -31.842 -29.584 -30.925

4 2571.726 36.500 0.000 -31.657 —28.686 -30.450

5 2593.700 35.042 0.000 -31.473 -27.789 -29.977
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(3) A=A 23

VAREY H+= VECME FA4st7] §fste] 1A J3pA(Granger
causality)oll oJs] Al WHEHEH $£AE AHolFolof Aot A <
iA] Qo] “Y7F XE Granger Cause SHA] FEth= AL “X7F YO
s Aot e B FAsith (B 4-22)2 ARl ot

FAAAYE HojFal Qi

WA FUES YiEE ATsty duEs FUES Ansk Rehk
Aow BAsgledl, ol BUE Fbl dgEE FMNAS ouw
ot J83 CD9le FAES 9 AW FAEL CDIIE AHstA] %
i Zloz RAEYrh ol CDIEt Aot TAELS ASIAL,
FAEO] 5ot CDIIFEt 5okl eg oudch QEdolde
v FAES AL QA o= dEHeldeo] AestH TAEC]
deotal, FAHEC] Aot dEHolde deee dulRith. 11
SAES BHHIE Y ST Rl 3AHES dYSHA] Fske AL
2 BAEAY. ole FAEC] Asshd THHPTL AsdES Rt ¢
met AAGBMA T 4T ALY ol ddimsE Asshd A4t
A7 st ARSI Attt ddimTr e
ojmjetet. &S FEH|e} AR FS QAFo=m Uy,
weHry st AR Aekal, AR T Adsst
A et ASche AS ougith CDIlY ddisk: AT oFoe=
U, ol CDIIFEsE et ddEst ey, ddEst 4

o

shel CD9IFel7t 45ehe oelgieh. mhmos CDILs ejuls
Aoz Uk, ot CDOIZEZt Assty welut 4

o

I}

J=eo] Mg, CDI1, YR, TAE &0z 9gzolc}.
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(E 4-22) O3A AditatA

T F-%t FolaeE
AdFEA e = SAHE 0.043 0.958
TAE 7 AR5 1.209 0.301

Az = FAE 1.586 0.208
TAE # dd= 15.486 0.000
CD91 # 3AE 13.736 0.000
TAE # CDI1 1.767 0.174
AZHolHEE # THE 6.533 0.002
SAE 72 A oldeE 10.319 0.000
TeEu 2 FAE 1.078 0.343
STAE # Ty 4.378 0.014
Az # AAAYAA S 22.887 0.000
AR S~ Qdd= 4.800 0.010
CD91 # ZArd 4tz 4 2.647 0.074
A4 A=~ CDI1 2.020 0.136
AEHolAEE 7 AP A] S 2.107 0.125
ALtABAA 2 A& ol dEs 0.094 0.911
T 2 AL S 41.458 0.000
A4 A] o = e 6.115 0.003
CD91 # Yu= 14.569 0.000
oltf& # CDI1 3.505 0.033
JETodEE # dd= 1.304 0.274
Atz = QAZHolAgE 1.322 0.270
T 2 ddi= 0.253 0.777
Adiz = TaH] 1.620 0.201
AEolHE&E # CDII1 0.818 0.443
CD91 # QIZHold&& 2.959 0.055
|l # CDI1 3.753 0.026
CD91 # ¥a]H| 5.046 0.008
e 2 JIEY ol dEE 1.978 0.142
AZHold&E # TaH| 0.961 0.385
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FaRtse omady P vge) Faz "a A exswdel 48w
A2 g EE AT ARG & A Hel omaugel FUEE gl
A Hn CDOIFATE FAkebl B emaNd A ) saeh A
Aee oms wWHED o 44 SAAE SAG B Aol o=
Asel Afeusuge FFol £aEA He, FETel FolsA Hol
oms wge] FAEL Fashl ®rh W, Avizel U} 2718
A AW A Qaelse] Reshs Hge] e el dadlse o
maggelq FQuIEY oA eds Wgom olgHm, FARL 7}
S B Aom Hel At
(& 4-23 BUBO] B FAVSUFIAL dlolE)
e | med jamdeles OO | wde | aus
1 -0.0024 0.0106 -0.0016 -0.0047 0.0038 0.0869
2 -0.0072 0.0074 0.0013 -0.0137 0.0083 0.0739
3 -0.0206 0.0258 -0.0016 -0.0327 0.0070 0.0790
4 -0.0253 0.0333 -0.0028 -0.0451 0.0093 0.0830
5 -0.0267 0.0388 -0.0029 -0.0522 0.0110 0.0873
6 -0.0274 0.0413 -0.0032 -0.0562 0.0130 0.0887
7 -0.0281 0.0432 -0.0030 —-0.0585 0.0144 0.0897
8 -0.0276 0.0441 -0.0027 -0.0598 0.0155 0.0902
9 -0.0272 0.0446 -0.0026 -0.0606 0.0164 0.0904
10 -0.0268 0.0447 -0.0024 -0.0610 0.0171 0.0904
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Response to Cholesky One S.D. Innovations
Response of GONGSIL to GDP Response of GONGSIL to MANA
12 12
.08 | .08 |
.04 | .04 | \//——f
oo .00
.04 - -.04 -
-08 T T T T T T T T T -08
1 2 3 a 5 6 7 8 ° 10 1 2 3 a 5 6 7 8 E] 10
Response of GONGSIL to INF Response of GONGSIL to CD
12 12
os | .08 -
.04 | .04 |
.00 .00
.04 - ~.04 - ¥
-08 T T T T T T T T T -.08 T T T T T T T T T
1 2 3 a 5 6 7 8 ° 10 1 2 3 a 5 6 7 8 ° 10
Response of GONGSIL to DEP Response of GONGSIL to GONGSIL
12 12
os | .08
04 | .04 -
[
.00 oo
.04 - -0a
-08 T T T T T T T T T -.08 T T T T T T T T T
1 3 4 5 & 8 9 10 1 3 4 5 & 8 9 10

g 4-2) SATSETAAL dolH)

A &eat BARES|(Forecast Error Variance Decomposition)+= 21 2 2}9]
7 Fh 8450 A5 FoAlEeatel duttE 7ofste 7HE SAste W
Holth, &, M= o5 a9 F4to] 1 ¥4 A4l 9 of i W9 2AF
of oJsfiA ol Bk A9t UeAE HolFe Zolth ARy 2 a9l
59 4o g FAHE EAHE (variance decomposition)£4 A= (E

THE AAFAY HFol 7IFto]l Auddel wet FVI(1071E F)el=
62.92%= WEHol FHAEHSGUA, HAAARARE, weH], dSHelAE,
CD91Z2], Yt 4.74%, 10.98%, 0.52%, 20.00%, 1.28%% 5
dEde & 11E & *“%4 AFete] dizt ¥ FAHE
7P =3, ], CDIlEd, ddlm, AMGAAA S, QB olde AR
= YetEt B9t 1071d & FAES] 5ot digt AiEe
271 A4, CD91w e, wejH], AAGAAIAE, A=, Edolde
=7 dvethoh I2Es U)o o &
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(B 4-24) FAEC] g A5x4 FAREHAAE HolE)
e AL

S.E. AR 2 e o] g CD91 ddi=m | FAE
1 | 0.0498 | 0.0758 | 1.4584 | 0.0334 | 0.2827 | 0.1907 | 97.9590
2 | 0.0536 | 04312 | 1.2390 | 0.0311 | 1.5377 | 0.6162 | 96.1447
3 | 0.0549 | 21900 | 3.7895 | 0.0312 | 5.8177 | 0.6022 | 87.5694
4 | 0.0564 | 3.4225 | 59334 | 0.0447 | 10.1177 | 0.6680 | 79.8137
5 | 0.0567 | 4.0302 | 7.5839 | 0.0513 | 13.2968 | 0.7461 | 74.2918
6 | 0.0568 | 43716 | 87202 | 0.0568 | 15.5631 | 0.8604 | 70.4280
7 | 0.0570 | 4.5908 | 9.5545 | 0.0577 | 17.1846 | 0.9750 | 67.6374
8 | 0.0571 | 4.6922 | 10.1749 | 0.0564 | 18.3809 | 1.0864 | 65.6092
9 | 0.0572 | 4.7321 | 10.6381 | 0.0546 | 19.2941 | 1.1911 | 64.0901
10 | 0.0573 | 4.7440 | 10.9896 | 0.0526 | 20.0065 | 1.2878 | 62.9195
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Variance Decomposition

Percent GONGSIL variance due to MANA

Percent GONGSIL variance due to GDP
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43 ojd BA

g dlolHE o]gste] eua HY FAEC dde mAe 89
]

=
HI71H8H 20169 287]2 AAS)

AARTE FHT STEWUEQ FAES HAag2 0.000,
gk 89.940 Wi 3.785°= uEpytth IE|n wEHle] XA
8.374, HWZE 10.992, H+ 10.2000% Ueyth AR AL
12.388, Hthzte 14.138, B+ 13.3042 Yety, CDI1Z2e] Az
S 1540, U 5.690, Bt 3.458F UERGTh AAQARAIR|S0] F]
A 4260, FHOigke 4.746, W 45452 YEpgon, AZHoldEg9
FAZHe 2400, HHghe 4.600, B 3.324% UrERyTE

l

(E 4-25 7IeSAFEE HolH)

zaz | age | wed | 09 cpgrze fazdqeal
AR5

ot 3.785 13.304 10.200 4,545 3.458 3.324
Ry 0.960 13.305 10.240 4,572 3.485 3.100
o7k 89.940 14.138 10.992 4,746 5.690 4.600
A7k 0.000 12.388 8.374 4,260 1.540 2.400
BEERHA 6.872 0.331 0.273 0.133 1.116 0.623
MN= 3.745 -0.235 -0.741 -0.458 0.257 0.516
A 23.866 2.534 5.178 1.993 2.199 2.038
U= 9342 9342 9342 9342 9342 9342
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DA BY A AAG BN Aue wgsh] Belt o 348
Z7Wte Aoz Ushdd, o BNt F7RHE 1E ARl Rade 3
A ol B 390 A O }9101]711_% uaau Zhe omsags

el gl o
= °1°H THES T Ziolﬁ’r. E3t, 11’%}%’%7} 57t /‘] SHES Sk, 4@
HAo] F7F A FAEC] Aacks AL FoW Ayt ARl 1R RN
+ euj Ay a2 AE9] o] WgsH 9 T Jlee & & St
G 4-26) 29 £4 FHEE Hole)
- ~ wgan a3 ~ wmad ey
% | Eeed | @ | A% | BeEa | @
A= 0.760 0.827 0.919 0.072 0.676 0.107
oejH] 1.616** 0.802 2.014 1.240* 0.726 1.708
AR |-2.449%**| 0.833 -2.941 |-1.846*** 0.735 -2.512
QEeo]% -1.188***| 0.072 -16.480 |-1.205*** 0.071 -16.915
CD91&2l  |-0.697***| 0.115 -6.088 |-0.677*** 0.114 -5.947
AFSs 0.876*** | 0.270 3.237 |0.887*** | 0.270 3.280
A -0.267***|  0.086 -3.100 [-0.272***  0.086 -3.157
AHE& -0.036 0.206 -0.173 -0.046 0.206 -0.222
Rl 0.098 0.074 1.335 0.094 0.074 1.278
&5 =-71.774 9.865 -0.788 2.424 7.361 0.329
R? 0.336 0.070
F-statistic 25.177%** 76.884%**
SkeAT A Prob » chie = 37.43(0.0000)
D 1% oA el
w5150 SzolA Solgt
* 0 10% ol et
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433 1d VAR or VECM 23

(1) B9l A4 o

AMAES] dHAAS HASH:E WHoeR o HAS ARgordh oid
o] AAL SzHzol 12 xRS LLC(Levin-Lin—Chu, 2002)
AAEH T [PSAAEH (Im, Pesaran & Shin, 2003)& o]&stsch LLC
nyge tfREe] AHoA FAFIHHe] A=A k= W2 AHE EAE
fidst=t 7]ttt HEFA 2 FEAZE adket o]ldd FEIAAS I
ol AZF FAIE o8tk 7S IPSEES FIIAAEAS X
Hobb gltt= AL 7Hgshy] miiel JHiE ADFAART HAHo =t
AA Ay, LLCYOA+= CDI1F=7F &5 T9To]l £Act= Aoz YEt
o} IPSolA= ddiz, FEH], CDIIFE W7t S EoA ©eldo]
EAjot= ALz yeRgTh HbA 12 AFEHESsE] disiA= LLC, IPS =
¥ T AREVMEES 7)otz 99To]l EAsHA] ¢ Aoz UEE
=

GE 4-27) 29T AAH Y dlol)

an o TEHE 4 NEE L 7
= ° LLC(T-stat) IPS(W-stat)
S -8. .000)* -0.181(0.427
In(a] e 2) TER 8.802(0 000)* 0.181(0 )*
1 2pA= -71.433(0.000) -66.289(0.000)

FEH -7. ) * ) )
In(zHe] o)) TERR 7.376(0.000) i 3.176(0.999) i
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Kao@dH ADF 3t -14.006* 0.000

% 5% folhEeld Rolge ey

(2) A=A

FAHo] EZAstEg VECMREES

[¢}
VECMEA] AAJo| 9FA Granger causality




]_

—_L

[¢)

, CD91
<1t

al
toz e

=
=

22 gejEet ¥

g Aolty. CDIl=

T CDI91=¢

doldek: CDIl=d

S
T

A

o]
H

ALt

i

joe e

<]

TABE PuE A3
o] BEFurt ePgHoltt

?l 1
sk

Hl
1

—

2 CDI1FE 9t #HAHY
A

=

[¢)

913}
TABRG  egHoln,

AR
T HEHE
22 CD91

°

CD91=27F
HE,

test(1969)

A=
=
=

<

tng BRIy HeHle

S

Rl HEgs X

|

o

=

=

]

L
-

tA%E CD91=¢]
2=z CDI1E8et B3+

°

°

915}

=

=

=
- 73 -

CD91le

1

toz2 Fu|7E CD9lgg| 2t e o|tt, CDIlgdEl= X

1 HEEE CDIlEElE A

e}

o

=l
A

4

o Aole}.

Q17}

(s

<



(G 4-29) A AAEE HolH)
MR
AipHa A AL A=
o] whaly e EDAE
\:l‘:Hi LE] ] }\g/d_x]_/'\‘ CD91\:IE] Eﬂo]ﬁ—% [F==1
B3 19.705* 11.428* 9.013* 12.623* 15.585*
e | 43.322% 7.674* 2.911 2.394 5.396*
A4
21.711* 10.136* 288.988* | 57.522* 1.763
AYAE A
CDO91+ 12.424* 6.269* 89.449* 306.086* 2.580
A=
21.249* 6.328* 7.543%* 362.453* 24.135*
glold&
THE 2.087 3.307* 7.864* 18.945* 3.725*
_;lgl: * 1_ 5%_4 _'_I__q/\zo O o %]:'.
O A BAL 7 \gEdd nAe 9% 4 4 ] "e
of FAW-SES(Impulse response function, IRF)@} EAMES|(Variance
Decomposition)w4&  §of  §H&S  AEsfHIz Rtk AR

SC(Schwartz Criteria)®] FH7]Eo| waf 2709 Atz A
5tolct. AIC(Akaike Information Criteria)= miin|ee] £&5 1)
st APl e A= oA SCHEIZ|E] ofAsHH.
o] JH7|ES ol&ste] AAFE ol ZIAZA Aol EHSiAL med

o] EolzA Htt.

3) AR B 24k

TAE AYAT FARWAT EAste] VECMoR A% BAgh %
Abge EA WMol o] steld Aol TR WAEL Azhe] W

- 74 -



whgo] ofgA] WSk SHeAE uehle RAolch oA Wl

et
AR5 Belg FA9 D7) st FHo] A wWa E:
o
=

3 1 o
of HAL GEFe BAs otk (E 4-3003 (2 4-Het ol
FAWSS 59 BABCl ekl 34 /e 4§ o usEe uE
el

tt. CDI9l=
= Whgokal, 10271 L

ot vpAgo R Jddigst 19y FEE|AW

- 75 -



(E 4-30) FAWSFHERD ole)

el CD91 dad AEoldE| dd= SHE

A5

1 0.0593 -0.1210 -0.0299 -0.0539 0.0195 3.4996
2 0.1267 -0.2888 -0.0484 -0.1106 0.0208 3.6391
3 0.1457 -0.4291 -0.0796 -0.1019 0.0630 3.0698
4 0.1497 -0.5033 -0.0856 -0.0434 0.1060 2.7684
5 0.1422 -0.4759 -0.0619 0.0204 0.1159 2.8471
6 0.1393 -0.4164 -0.0234 0.0906 0.1150 2.9455
7 0.1417 -0.3853 -0.0117 0.1334 0.1182 2.9581
8 0.1446 -0.3691 -0.0141 0.1430 0.1227 2.9339
9 0.1443 -0.3474 -0.0151 0.1345 0.1229 2.9210
10| 0.1425 -0.3235 -0.0065 0.1217 0.1202 2.9216
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Variance Decomposition
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ABSTRACT

A Study on Determinants of the Vacancy Ratio in the Office Lease
Market

— With a focus on office buildings in Seoul -

Kim Young-il
Major in Economics & Real Estate
Dept. of Real Estate-Economics

The Graduate School

Hansung University

Real estate is one of the three important assets of the capital
market, which also include stocks and bonds. In South Korea, the real
estate market started to undergo diverse changes after the foreign
exchange crisis in 1997. After going through changes in various ways
after the foreign exchange crisis, the real estate market has built a
stable investment foundation through legal institutional reforms
including the revision of Trust Business Act(1998), Asset—Baked
Securitization ~ Act(1998), and  Special Purpose Companies for

Mortgage—Baked Bonds Act(199). It created a chance for it to attract
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foreign investment capital into it.

Indirect investment into the office buildings market, one of
commercial real estate markets, has been spreading due to the
enactment of the Asset Management Act and the Real Estate
Investment Company Act in 2002. Responding to these changes to the
investment environment, market participants making investment into
office buildings have much contemplation over the importance of
reliable and objective information. As there are rising information
demands for commercial real estate, specialist firms home and abroad
consistently examine and analyze office building data to meet the
diverse needs for information.

In this context, this study set out to analyze various factors
influencing the vacancy rate of office buildings in Seoul. Three types of
data were used in analysis including cross—section, time series and
panel data. Several analysis methods were employed in the study
including multiple regression analysis, VECM model, fixed effects
model, and random effects model. Regression analysis was carried out
after cross—section data were divided by the zone. The analysis results
show that the vacancy rate of office buildings in the CDB zone
decreased according to higher stories above the ground, total floor
area, and floor area ratio and increased according to higher stories
underground, building-to—land ratio, and trading experiences. The
vacancy rate of office buildings in the GBD zone increased according
to trading experiences. The regression analysis results of the entire
office buildings in Seoul reveal that the vacancy rate decreased
according to higher total floor area and increased according to higher

number of stories, building—to—land ratio, trading experiences, and
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maintenance costs. The correlation analysis results based on time series
data show that there were positive(+) correlations among maintenance
costs, rental fees, and the Index of All Industry Production(IAIP) at the
significance level of 1% and negative(—) correlations between the CD91
interest rate and inflation. The impulse response analysis results show
that the vacancy rate made a negative(—) response one month after
[AIP, CD91 interest rate and inflation increased by a unit of standard
deviation and made a positive(+) response one month after
maintenance costs and rental fees increased by a unit of standard
deviation. The variance decomposition results for forecast errors
indicate that the forecast error of vacancy rates decreased in variability
from 97.96% after a month to 62.92% after ten months due to the
vacancy rate itself. Maintenance costs and CD91 interest rate had the
biggest explanatory power in a short and long term, respectively.
Finally, the study conducted empirical analysis for factors influencing
vacancy rates with panel data. The fixed effects modeling results show
that the vacancy rate increased according to higher maintenance costs
and decreased according to higher IAIP, inflation, and CD91 interest
rate. The cointegration test results show that there was cointegration in
some test statistics, which led to panel VECM modeling. The causal
relation analysis results show that the exogenous level was the highest
in maintenance costs, which were followed by the CD91 interest rate,
[IAIP, inflation, security deposit, and vacancy rate in the order. The
impulse response analysis results reveal that the vacancy rate made a
negative(—) response one month after IAIP, CD91 interest rate, and
inflation increased by a unit of standard deviation and a positive(+)

response one month after rental fees and maintenance costs increased
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by a unit of standard deviation. These results were similar to those of
a time series impulse response function. As for variance decomposition
for forecast errors, the CD91 interest rate had the highest explanatory
power for the short— and long—term vacancy rate. The variance
decomposition results of panel data were different from those of time
series data. While maintenance costs had the highest explanatory power
for the wvacancy rate according to the times series variance
decomposition results, maintenance costs came after the CD91 interest
rate in the explanatory power for the vacancy rate according to the

panel variance decomposition results.

(Keywords] vacancy rate, office building, fixed effects model, random

effects model, VECM model
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