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[F4-1] 7|22 9] 7|2TAZ
A ot RIS Z| gk Hxzk | 2R
LREA 14.2083 | 14.2661 | 15.0971 | 13.0164 0.6191
LTBL 12.6953 | 12.8122 | 13.6158 | 11.4877 0.5690
LCBL 12.5303 | 12.6445 | 13.4434 | 11.3604 0.5444

LLBL 10.7949 10.9441 11.777 9.3637 0.7223

F 1 REIHE 19999 1E715E 20249 487714, BEA 10470
Bt Ed] AA2IE e ol WAEe] Tele Aoy

[(B4-1]2 F8 WP AARTE FF & A& 7|2 A TS AT
Zolt. wheba] ol AAE B, SR, AU, kA 9 F2Eds
Az o] F 4301 ofyel 2771 WghH W40 FRE YehiTh
27 HgE W50 HHFS LREAZF 14208302 7F¢ =gton, 79di=

> Zo|A% LTBLo|] 12.6953, LCBLo] 12.5303, LLBLo] 10.7949% e}
Wt olgfgt zlole BAVIZE Bt ZF Wgo] HRHHQl £F XpolE HAE
oh. g7t=9] A M4 29 71?&%%011{— 523t XlﬂJ%ﬁEPJ 719
Zo| BF IIEEZ | =
dEXt 27 Yehve 1125 7%@.

2% ®EWAE LTBLeO] 0.5690, LCBLo| 0.54442 -GARRH
S Hgon LLBLL 0722302 7F& 37 veytth ol =7 w3l
2Aeg 7o R AW ZddEe] oE diE WHeEY ddHer &
HE AEE HASS Uittt ot ol dxE FHe] Adid ¥HEE

o] 743 Arhe 94‘117} ohuet, 7 %40 SEe MG AdH WEAel
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ADF -1.007047 0.7485
D(LREA)
PP =7.737918 0
D(LTBL) ADF -5.740309 0
PP -6.937885 0
ADF =5.719426 0
D(LCBL)
PP -6.913798 0
D(LLEL) ADF —3.473481 0.0107
PP -6.933291 0

% ¢ pgkol 0.058Tk 20/ 5% ForEeld ARMEE A%

3. VAR AR} AH]

VAR ARA2L H7% An, 712 295 BPelAe 2% oA A
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£+ A3}, LREA-LTBL 23 LREA-LCBL RFefA
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& ARAAE 6AAtR AAStth. LREA-LLBL 39| %9 LRI HQ

9) ADFEAY PPAAS AF7MdS ©elZol ARt Aol

_45_



rx
1

ol
ol

71%& 6A|ZHE, FPEQ} AIC 7]&F2 8A|AFE, SC 7]&L2 SAIAE

of 7|2 ZAirt i AolsiA uebdth 18y AICeE FPEE=

oz 71 ANaE AEsts Aol A, SCE Hu 7HE3 By
o Ao

oz, 2 doA= LRI HQ 7] 354

o oX
L
)

ku
rx
12 ol
&

ol
S5

[E4-3] 7|22l VAR HAHAA A4 A}

iRy LR FPE AlIC SC HQ | 4
LREA-LTBL 6 6 6 6 6 6
LREA-LCBL 6 6 6 6 6 6
LREA -LLBL 6 8 8 5 6 6

Johansen 2ZEAA A3}, LTBL-LREA, LCBL-LREA, LLBL-LREA
Al By REE Trace #HAMN= 5% FoazolA s4E ¢l=9 AF7t
g 71Zste. I8y Max-Eigen #HACNAE ZHZF patel  0.0976,
0.1019, 0.051322 Ueht 5% FolaFolA 4= TAZE =4 =
olE|z2= ottt B3] LLBL-LREA ®39 Max—Figen #HA pike

0051302 5% RelaFdl THshoL, AR/HaE 71z Rote 2

Foltt,

[(E4-4] A 719H=2] Johansen FXE AA A}

rE

T Statisti Max—Ei Statisti =
]EE_/,\_,%]_ rac/e pﬁ- 1STIC ax }g%n%}: atistic E‘r
LTBL-LREA | 18.38383 / 0.0178 12.36779 / 0.0976 AAA

uteta] FEat At ZiddiEe e F BAE Trace HA 7€M E
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F71FFBA 0 7Hs/dol UEUAIR, Max—Eigen A4 237} o]& F#9
SIESHA] bt oo wet & Aol Al 2¥ 2T FAE AT B
oA A=A B Heks, Z7IH@8A L] eAdel 4R AAE
= AAA Aiz A,
[#4-5] ZA] 71gHE9 VECM 4 23
wman | o# s | 2AT :
DA ] 3715 A TEHS 5 7%_/\0 t—sAF |8 R
LTBL = D(LTBL) | -0.0555 | -2.3477**| 0.6187
LTBL-LREA | 0.7759LREA
+ 1.6787 | D(LREA) | -0.0501 | -2.3056**| 0.4070

F 0 FEHA VIR [tl7h 165, 1.96, 2.58Hct AW A7 10%, 5%, 1% Fo5E
oA SAMeR Folgte onl. **& 5% flrEelAd oIS JnE

S48 AAo|A LTBL-LREA 2@-& Trace #37 Max-Figen A% A}
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Trace Statistic

L)
1—

Johansen F&&E AA A3}, LCBL-LREA RFofA
©]17.88653, pgrel 0.02142 YEY Trace Aol

0.10192 4

12.24167, pgkol

o
pu—

o
R

152k, 121} Max-Figen Statistic

Bt 5% welaElA

=
o

7

7]t wA 2

= T

22

g2t LCBL-LREA R¥-2 Trace AR 7|&

Aol YehtAet, Max—FEigen AR A

°] VECM =% Az}

71ddE

0.6022

0.4154

-1.9895

-2.5918

-0.0499

-0.0542

D(LCBL)

D(LREA)

LCBL

+ 2.1350

LCBL-LREA | 0.7322LREA
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2y, Faat
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Higto 2 VECM
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=
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£ AFe] Uetg & g2 9ujgith

oAl 79 DLCBL) WAAA APEe -0.0499, t+-SAF
-1.98952 YEht 5% fFolaelAd sAACE fosilth. o=
23 JldtEe]l FEAt Aol AU|FFEAPRA olgd A%, o
]

ol I olgEe dF7t 242 7Hs4ol d&e HolEd D(LREA)

Al

o ofN rlo

BAAANME @25 ASs -0.0542, —FAFS -2.59182 U
b Z7dg ez x4 7hsAdol wEESH. iRt 94 Johansen ¥4
2 HAANA LCBL-LREA Ry Trace HA Max-Eigen A4 ZA¥prt
QA o= AAH AHE HA. wEbd 2 VECM 4 A A2
Y Z1AdET BEA At 2 AR eATE Al FIHATE rR

e, Foug g 371A B Rs A4S BEAoR HoR: Anz shashs
o] Hsict,

oh REA A AL 79

[F4-8] A9redl 7|A&2] Johansen H2E #A Axt

=P Trace Statistic Max-Figen Statistic -
LT o 71 7} 14

LLBL-LREA | 17.85157 / 0.0217 14.19167 / 0.0513 BAA

LLBL-LREA R ofA= Trace Statistico] 17.85157, pgtel 0.0217=2 4
Bt Trace A4 7IeolAde 542 #AZE RlEqde. T2y Max-Eigen
Statistic 14.19167, p#to]l 0.05130.2 5% fFol&as AZ A3|oto] F4
= SS9 AFUHEE 714k Eohdoh webAd A2 Z|ddiEd
FE5A 24 2 A7 8AE 4R 7FsAol AAMEAIR, AR AXprt
2 %

AAH o s)start,

X

’
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0.4681
0.4358

1.6601
3.2356

0.0009
0.0016

°] VECM & Az}

=
D(LLBL)
D(LREA)

714

LLBL
7.3344LREA

- 93.8009

LLBL-LREA

Toar R 9P A mWoof oF
M oA T o T =0
T W o T WA
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s
29 12.2948, AF2d 12

11.1620E 0 =4 dEith ol #4471 ol
LAEHE "4 ANH fFo] AHARYEEY =SS Hos
oh ot ol 2 ®ghE FAFCl i sjdeolnz, dxpre] Adf

[
22 Ag Moy Avets 72T Bast o,

Zeteld, 20 Hgtd zAmnE V|FoR HAAFTHES AUFHoR =
2 5 W2 BEds, AdAEdES dHdeE W E0 52 B
45 HAr

[F4-10] A& S48 7=EAZF
T Ha et | 9| AU | FEE | Z2EEA
AA | A)AAEHZ | LTFCL | 11.3570 | 11.6047 | 12.9744 | 9.3394 | 1.1682
o5 | 2HAZNE | LTWCL | 12.2948 | 12.4365 | 12.8713 | 11.3555 | 0.3509
A Z| AdA2 2 | LCECL | 11.1620 | 11.4049 | 12.8281 | 9.1836 | 1.1751
o) | LARFNE | LCWCL | 12.1317 | 12.2479 | 12.6664 | 11.2300 | 0.3221
Z: BRZ|ZHE 19994 18718 20241 42774, BE2] 1047

2. &9l A4 2%

[E4-11]9] =9I AA 23, DOLTWCL), DITFCL), DILCWCL),
D(LCFCL) <A & HANA HEFE 1% folazels o9 AFHMS
717¥okqlek. weba AA] 23 9 AlF2e] AEUETS AR
= Hee 1A AR ¥ 1 AAGE ggd ol sy ¥H4Eo]
(D 2ol st

=l

e S 99

A2 #@A4Y% VECM

flo

=
T

10) 12 AE3(first-order integrated process)= QRletH, Y BETF FREHE DTS
ZHAASE 12 AR Solle e ZAethe Folth
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[#4-11] thE 228 992 773 29
H

W A% = t—stat pak
DLTWCL) ADF -4.680168 0.0002
PP =7.991146 0
DILTFCL) ADF -4.196819 0.0011
PP -5.057139 0
ADF —4.659373 0.0002
DLCWCL) PP -7.885366 0
ADF —4.326795 0.0007
DLCFCL) PP —5.138233 0

F 1 pakol 0.05RT 4o/ 5% FolraolA ARAAE 7%

3. VAR AR A

[£4-1219] VAR RN @4 2w, eadatE BEeA:
LTWCL-LREA®} LCWCL-LREA &% LR, FPE, AIC, SC, HQ 7]59]
ApEA 6ARE AN olol met eRAFUE BFS NS
A gato] BAstArt.

[#4-12] & 249 VAR A4A% 44 A7
A LR FPE AIC SC HQ | & A"

LTWCL-LREA 6 6 6 6 6 6

LCWCL-LREA 6 6 6 6 6 6

LTFCL-LREA 5 5 5 5 5 5

LCFCL-LREA 5 5 5 5 5 5

HtH Az E S BdoAy LTFCL-LREA®F LCFCL-LREA &%
7y 7)1EolA  5AAE AEEQch AAASUHEL SAAEYE S|
A7 B AFe] Aol Fota, ERAE 2 AU|AW 5 thFet a9l

o
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4. Johansen 342 A4 Av 9 VECM
WA A HEA A

A dE=ERR, 7|9 "HEZA] Wt &Y

=

Bo

o~

Johansen

=
=

A2

o

1

A

Al

Gl

4-13]

ir
ar

[

i
B
@]
o O
Z |2
s |2
v ()
n_/m ~
O ~
A =
28 e
_ o~
o ™
< No)
= —
V)
Ne)
o] —
2 =
] S
=
SN —
2R
5~ 8
=R
N
—
<
(o
N ~
%o |
sslis
¥le
T
b

16.77517,

o

1—

Trace Statistic

1

—

Al
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tRom= A
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Johansen &AE HA Z3}, LTWCL-LREA X ofA
o] 18.59267, p#tel 0.0165%2 YEFFS™, Max-Eigen Statistic

pFS 0019602 Uehdth £ AA BE 5% §Ol5Zo|A

Atolells 71



Qo) @7 §54 shmel AYVEF $AS AT Aol PN, 25
A A Frhe "R Aee B J1de] egaE 22 ol o
A9 4 otk W R4 A4 Wae 3] SAAERY ohjet 7]
qol @] e 2T HAE e " APsAel Y Aow s
A},
[#4-14] AA] ¥2A=H=E VECM 23}
we | AR | gsws | HOEE | csAw sy R
il Lus = = o(l— 7:“_[_
LTWCL = D(LTWCL) | =0.01274| —0.89395 | 0.57247
LIWEL™ 1 0.230224LREA
+ 9.052060 D(LREA) | —0.03954 | -3.88674*** | 0.46324

F 0 ¥EAEA J1E2® [el7h 165, 1.96, 2.58Hct AW 77t 10%, 5%, 1% Fol5
oM AR FoRE ofnl. **rE 1% FolFElAd FoldE ouled

JEv exAYge] 2AFASTE
& AsE -0.012738, t-SAFS -0.893952 e}t FAHo=z
Skl skt ol A7IHRClA olgo] WAFE wf HAd 2XAT

Zo] r|Her #EL FEste ZARLR AT BHI)e off
U= ofmjolrt. ®FH D(LREA) ®AA 9] exppAdt A+ -0.039535,
t—-SAHE 3886742 e} EAHoR L Ay ddo

o
o
A ool EARS wf FeAt At Wt 7| olE AolA [efsHAl
FAEL Sse HEoEd wWEM LTWCL-LREA HEolAMs F ¥
4 A7IHREAE FERIEAT, @] AR A2 2dAE

&Rt 254 2 ZojlA] 24 o] UehtE Zlog SAHc
4 R* = DOLTWCL) HAAolA 0.572465, D(LREA) =AAo)A
0.46324022 Ueth ol 7 WHAe] Wy WEe 9 Feg 4
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A48 BF 5% ool
1.96, 2585t =1

ko ok L

[e]

[e}
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D(LREA)

D(LCWCL)| -0.00962

=
T

of].

O

=

T

[l
=1

4-16] ANF2

T
ar

[

+ 10.14798

D FEAA VIEFS=E [tl7 1.65,

LCWCL
oA BAHOE 79

0.141855LREA

Johansen &A& HA ZA¥, LCWCL-LREA R oA
o] 18.59261, p#tol 0.0165%2 YERF S ™, Max-Eigen Statistic
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M)

2 Johansen F&E AA|A Trace AT Max-Eigen 72 A7t LA
St2] ot FHE BAE WM FHstr] ol it ol wht i B4
#ole VECMES AHgobz] ¢kl A2 W4l 12 2p2gtez 1A%
VAR 23-& ©o]835lo] Granger A HAS AASIA. AR ZHE
By £F VAR ARA A= AEI|ES ot 52 AAHstlew, Z
H VARdE= 422H8 A-8shat.

2

[34-18] AAZAFHE Granger 1734 AA 23t

HAF7HA Chi-square df p#k
FEAF 24 Wgte A4 AldEdE
WSHE Granger 2T18HA] S} 7.9839 4| 00922
AA| AdAEHE Hel= F54E 24t
WSS Granger Q11517 Sre 2.0143 4| 07331
FEAE 24 Wote AlF23
A2 E WS Granger 6.4373 4 0.1688
AtshA] Q=
AF28 AdAadE Hele a4t
At WSS Granger 1S4 9dedt 22871 4 0.6831

H &

Wopr]  GHethe ARTMEE 5% fogwolMe 71AEA ot
o] r
AR .

10% o= s 714=Edn. ol F&it 2t ®sph WA A2}
wdE ®Hetel AJFE ThsAdel AdHez debdes ouidd ®HE
A AldAdEdE #ept Feat At WekE Qe et AL
A2 71A4=A] got, Rl W] dvtAle R1=A ot

M2 AdAEdEe] deole Feit AT RstlM AlS2d Al
AaEdlE RietRe] QoA A2 AldAadE Welld FEat
AE stz ol QgAY EF FAHCR FoshA| okt wEkA Al
o AAEHEY Rt AT AfldlME BrlddwA B oby
2t 27121 A 5A JAPAE TS5 1A kot
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gmgol RAgLe A4l 7[ddE, A SARFHE, HA AEAE
fEolt}, tHFdor AA 719dE 4 nge LTBL-LREA-LTDEP,
latdE g4 REe LTWCL-LREA-LTDEP, AldAEHE SR

o fo ol
rx

LTFCL-LREA-LTDEPE TAstAL}. o2 s dF @42 mghe
ojfofE F A At Z]ddiE P AVIMEBACE FAIEEA, 28Al
wAZ 2AAFdES AldATdEdlA HEA UEt=AE HES

oo

1. 7|=8AF

[E4-101 PES A dF W] AP2IE AT F
NEEAFES ANG Folth. T WS BE W FYgol HmE A
s e, 20 wadE ARe BEsh 34 mdAHeld ge Ao
2 4 9.

2779 BEFWA= LREAZF 0.6191, LTDEP7} 0.547022 ureh

RN A W0t olF WSET e 2 4 wsde nod. o
ot 21 WY ARE JFoR @ Hlimols, AxE FAe] Ay W
FES oushs AL ohth HEA AL /199 "X 2ol
Je wgste WeE, dFe e gEEF oAae wgs: Wiz
Fgun], £ WSL oF dF ZF AYRYe] Fo AYWSE A4
o}

[£4-19] SR 7| 2EAF
We | @2 | 9wt | Aga | Axa | mzex
LREA 14.2083 14.2661 15.0971 13.0164 0.6191

LTDEP 13.6898 13.7699 14.5575 12.5097 0.5470
F BEE7|ZEE 19994d 1E7]HE 20243 457|71A], B=2] 1047
LREA (= B54F 24D, LTDEP (¢2)
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[34-20]¢] D(LTDEP)+= ADF A& PP HA RFoJA pFtel 1%

FolezolA FYotA vetd &9 2419 AFIHEE 717k o]
of wat dF WHa4s 12 AR T MR AAE=R wddHo g
D(LREA)= ADF AA A= AF7HEES 71Z4stA xsteleu, PP AR
oM ARIE-E 7]1ZF5tA ol LREAS] HgA wolo|d #HA Hhy
of wet ztol7t xS ulRttt wEbA 2 dAtoAE olERt AdE #
olsto] SjAste], o] FAE HAI VECM A4S Fof ¥4 1+ A7+
Ao} 2R LS FrHHoE HESIT
[34-20] 2Py @9l H4 A3
H A4 i t—stat pak
ADF —-1.007047 0.7485
D(LREA)
PP =7.737918 0
ADF -4.218772 0.001
D(LTDEP)
PP —-8.170837 0

3. VAR AAA2 A

VAR AAA2 A4 A3, LTBL-LREA-LTDEP B3 RE AR
oA 6A1Z7F Ael=]Qlet. LTWCL—-LREA-LTDEP 2&-& SC 71-5— 1A
A5 AXsEAeH, LR, FPE, AIC, HQ 7|E°] BT 64 }E Elsto] |
ZHo7 6AAS #H85tch. LTFCL-LREA-LTDEP Rg-& SC 7]F0]
2NAFE AASER oW, U] Z1ESe] SAIRFE AERt EPE} g A
BAAE SAER AAstEoh wEbd oa Zg SR yPelAs 71dd
mRgel SAE A

> r-lN



[#4-21] o2 =3 Sgrge] VAR HAAA A4 A

pe LR | FPE | AIC | sC | HQ | Jg
LTBL— LREA

~LTDEP 6 ° ° ° ° i
LTWCL - LREA

~ LTDEP 6 ° ° 1 ° i
LTFCL - LREA

— LTDEP ° ° > ’ i i

Hz] AA 719dE, BS54 ZAAE qFor F2AE LTBL-LREA-
LTDEP 23&

[(34-22] of|l= =3t PR3] Johansen 34+ A 23

Trace Statistic Max—Figen Statistic =
e / o Foa v
LTBL-LREA ZHE 77
— LTDEP 28.83998 / 0.0642 | 16.85429 / 0.1790 oyghol

Trace 7% 23, FHE AV §ltke AF7Pdel ot SAZS
28.83998, pakL 0.06422 YER} 5% Sol4zdA ARIMEAS 7| ZdstA] 2
Sttt Max—Eigen HANAE FARS 16.85429, pat2 0.17900.2 et
U FHE AL g1EA] grokel. wEbA LTBL - LREA ~LTDEP 2@ ofA
£ 5% FoFEolA AU|FGTAYE =R e oz wmHc V]
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B el 2 AR ERE

ooz AA AAFHE, Fe4t 4 dgez A" LTWCL-
LREA-LTDEP 2&-& EASHAth 2AA=THEL 7149 @7 dd9gs
T HHE AgolBR, FEib Agte] whiE @HIER] Hsiel 230 oF
7\gro] & 28 7HsAdol uth

Trace AR A, FHE TAVE gtk AF7HE gt SAZE
2595142, p#2 0.13022 UEehY 5% fogFoAd ARIMES 7145t
Al Zokltt. Max-Eigen AANME SAZS 16.51679, pat
= UE FAE BACE Qs gkdth wEbA LTWCL-LREA-
LTDEP E3PoA= 2FA4aHE, A= Fe4t M da 3 A7|43%
A7t HgelA SelEz g Aoz moHEHr: ok doFolzle 23 z}
aow oS @A EsiEety, FEe4t A A} 2dEdE A

o]8] F7FFTA SAXNCE FElotA] ¢S ou|girt

[#4-23] o3 25 SFRY(LAAZNE)2] Johansen THE HH A3}

Trace Statistic Max—-FEigen Statistic _

R / o2t /gpak ahok

LTWCL-LREA T B
—LTDEP 25.95142 / 0.1302 | 16.51679 / 0.1961 ayskol

oL REA AAEelET AT
ngoz A ALATTE,
LREA-LTDEP =3

=
2, 1A 79 T A7 FASES wdd Agold.
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Johansen 322 #H4 Ay, Trace HAA]

A% 7ol

]

RS

st

WA 2=
= Aol

37 =]
THE

5% ezl 7124

p#rol

15.37249,

A=

0.2636°0.2 UER} 5% -Fol4ofA
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=1 %

e Rzt 2o mEuUds A =

0.5444, FA71ddE°] 041872 YEeEGOH, AF2oAr 7]
]
1=}

Bl
P 077782, F471AWHES] 0.5203Hth =7 e
wEtA] 27 " RRE 7R fir|ddgiEe] 47

T= HE Bt | S| HAYE | M | w2t
A7 W719dE | LTLEBL|11.0385]11.2267| 11.9453| 9.9781 | 0.5444
28| 247199 % | LTSEBL | 12.7033 | 12.6415| 13.4073| 11.9832| 0.4187
A=| ®H714diE | LCLEBL|10.9587 11.1281]11.8577| 9.9193 | 0.5288
2| 24719% | LCSEBL | 12.5093 | 12.4093| 13.2142| 11.8273| 0.4022
Zu| H719HiE | LLLEBL | 8.4326 | 8.8459 | 9.5226 | 6.8584 | 0.7778
2%| Z4719% | LLSEBL | 10.9558| 11.0674| 11.6679| 9.906 | 0.5203
0 BRI 20039 3EI1HE 20244 A4S, BEA] 8670
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7]
A= Vepgth

oot Auredq F471990%9 DILLSEBLIS] A9 ADF dgolds
-EAF 22850, pat 017932 Eht welE AR 17

t—SAF -55262, pgE 022 uyeh}
1% ool @92 AF7HEe 714skdeh. weba D(LLSEBL)-
Aol wet Ayt 24 yebged, PP HAOAE Aol &

[34-26] 7192 29 24 23

TS AR v t—stat p#k
ADF -6.198703 0
D(LTLEBL) PP -6.340255 0
ADF ~3.727361 0.0055
D(LTSEBL) PP ~4.411375 0.0006
ADF -6.173133 0
D(LCLEBL)
PP -6.255965 0
D(LCSEBL) ADE e o0l
pp -4.128872 0.0015
D(LLLERL) ADF -3.381216 0.0145
PP -6.950881 0
— ADF -2.284963 0.1793
pp -5.526228 0

% ¢ pakol 0.05HTE 4o/ 5% olrels ARAAE A%

S, 1AFRE gEust 98 WS A e o]zt
ot Aoz RIAE F Aol Syl oz waHd 59 o
e WA AA W, AFW, AL E BEA el g
AT, FA7AHE W4T AA LA AFed AzAE A
AAGE et olest Ad: JdFRd dEMssel SEglelA
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= Z71 FAE 71 74 il
(DI Hgom & & UAge AARIG. mebd ol E4dqMs 7Y
HEd SarddEs o

5 HAET
4. VAR ZAAA}F AdH]

[F4-27] 7|9+ 2E VAR AAAI2F A9 A3}

H g LR FPE AIC SC HQ | ®#xA¢
LREA - LTLEBL 5 7 7 2 5 5
LREA - LCLEBL 5 5 5 2 5 5
LREA-LLLEBL 5 5 5 3 5 5
LREA - LTDEP —

L TLEBL 5 5 5 1 5 5
LREA - LTSEBL 8 8 8 6 8 g+
LREA — LCSEBL 6 8 8 6 6 6
LREA — LLSEBL 6 6 6 5 6 6
LREA - LTDEP —

LTSERL 5 5 8 1 5 5

F ¢ Johansen FHE AA ARAAE UA AAT = VAR HHARPA 1&
apzrete] A4, olo] we} LREA-LTSEBL &2 VAR ZHAA A7 82 AA o]
Bz} 1~7S HLT

LTSEBL ®&-2 LR, FPE, AIC ¥ HQ7} 2F 8AAHE AEsto] 2T A4

2y LR, SC ¥ HQ7F 64
A2 A"st3lal, LREA-LLSEBL g2 SCE AQet BE 7]E0] 6AAE
AAstel Z42E 6AAE Aoty ¥ o5 EZ et LREA-LTDEP-
LTSEBL 2= LR, FPE 9 HQ7} 5A12HS A A gof what 2% &

1) 1&% HE3(first-order integrated process)= 2Ju|shH, 3
ZHAASE 12 AR Solle e ZAethe Folth

ofl
&
s
N
e
[N
g
>
rlr
i
%
r

i
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BAIAFE SAIAER A SEAH
FTgshd, "7lddE &2

of Az SAIRFlA ARl AHEo] o]Fol HIH, F47]

ofl

nol PR
e ERFE 6~8A%% Addon 11 A7} AdEd o
G Aol HEA A WMsP Fa7YHEe] | %7 4% v

Juiz Zatx SHHSIEche, WE AAD 54

e HEg Sej7ae] Aol B Alo] AAsiel,

W
—
O

o
QO

j)

&

=)

ok
iy
M
o
o
!
i)
sy
<
@9l
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<
o
o
Y,
i)

[34-28]2 A=t HE&54t A4t di7]ddiE 7H9] Johansen ¥4+ #HA
AA23 t71ddlE Z¥Q LREA-LTLEBLOA=

o] 8.091269, pZtel 0.45572 Yehdom, Max-Figen

2 6.059110, pZte 0.60560% Yedth T AA BT 5% 59

FolA FARE TAZE glvbe AF7HES 71246k okl AlS29 o
719HE =¥l LREA-LCLEBLO|AE Trace A7} Max—Figen A4 p
grol 2k 0.43733 0.6041% Yehdh 2 dAZE SQl=A] ekt A%

23 ti71gdtiE 2P LREA-LLLEBL %Al % A pgle] 7}
0.29613F 0.3258% el H=t FE A 24kt 29kes) ti7|ddiE 7F 7]

TdIBA L BelEz] ofoktt, o F-& EFSH LREA-LTDEP-LTLEBL 2%
RPN ME  Trace AAX HATHFES 1846833, pite  0.53160]910H,
Max-Eigen A4 SAZFS 10.66815, pate 0.68030.2 Utebsdth whahA
dEoR uEE 299 AaEE 1S A 1T o]Folr A= B
Ab bk ol E AA2d drIddE 7He] AR ATHFE AL Rl
2] &Skt

A7 & F54t A4 b Johansen FAE HAONA A7IHFETA

7b SlHA gkgten® VECMS #H&stA] @i, Ad=1 4o 14

iy
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AbRgke 2 e VAR @S o]&sto] Granger 1A HAHLS HA

=
sttt VAR Rl HAAx= LR, FPE, AIC, SC ¥ HQ AHI|FE
STAHor 1St St olo] wet AL tir|ddiE 2ol
= SAAE, A2l 9 AH2d drddE 2Pl 4 AXFE A
85} OEF] Block Exogeneity Wald AAE Tl ¥4 IF d7]AQd o=
2 QA o] WeFs AESHH
[34-28] t7]dtl= Johansen ¥4 H4 At
Trace Statistic Max—Figen Statistic o
W 7 et Foar e
LREA-LTLEBL | 8.091269 / 0.4557 | 6.059110 / 0.6056
LREA -LCLEBL | 8.266930 / 0.4373 | 6.070802 / 0.6041 [
LREA —-LLLEBL | 9.804087 / 0.2961 | 8.546741 / 0.3258 E(')]é;‘_?ﬁ
LREA -LTDEP
CLTLEBRL 18.46833 / 0.5316 | 10.66815 / 0.6803
AY Ay, BEAb 2 B A2 ti7|gddE WS Granger

AIstz] =tk AF7HEY pa> 0.14942 Uepgton], wio] weke
AF7HEE pfol 0.41400= yeht B5F Z[ZPEZ] okokrh. whehd A
= "IddE FEt At WHeh Afolofde e BrIAY A=
2 QAL A=A ot AS2d d7IddEclAE FeAt A4t
Aot A diZldddiE Wetzel AR MY Hd Wk ARTMdel REF
717752 2o ol AlS2d diZlddiE FEat A4 wsh Afold
M D71HQ1 oS54 AREAT T35 A ke

IH 228 di7|ddESelde Fedt A4 et A2d di7ldd
= W3S Granger Ishr] Qdethe AF7FES pgto]l 0.0384%
Bt 5% ool ZIAEeId. a2y A3 gi7iddiE Wbl
B 24 WSS Granger QTFehA] grertiis ARsbde 77bER] o
otk wEbAd Rt AR WSt d A3 diZiddlE Wetze] dW
T d54 JdREATE SERIFHAT. ol Ai= diZIddiE AACNA

rulo
lo
=)
rob
i)
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[324-29] 7] HE Granger A3TA AA At

AF7HA Chi-square df pat
LR Gjﬂ-;:gertﬂ s e TEHE g 1950 5 0.1494
%ﬂ qgaj;f o&ﬁ; el A 50156 5 0.4140
g%%;}i}gmi;}f 013];;(’1}317 199 61417 4 0.1888
o ste qéil:gjlgmjﬁf] S N 443 4 0.3458
2 n Z}grajgge}r aass i 9 10,1236 4 | 00384
A s Egl:gjlgmjﬁ;{ oo M 60316 4 | 0.1968

ool ANE Fgstd, AAMLAR AFeAo] BrdtEe HEA
s A7 FGAE SR ke B ohet @r|He =A Qv
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1) Johansen 342 A4 2yt

[34-30]2 A= B4t 24 F47]9dE 7 Johansen 342 A
g Adtoltt. HALY FA7|Y Q
A3 Max-Eigen #4 =& 3
AAANA Z71AsFEe] dHFIE 2= AR, F W) ¥ Aol
o

shte] FTAREDA} FAQ FxReb= tErh ol 2 AF

H
4
rie
H
odll
o
—
=
o
>
|
—
—]
w
]
oe]
—
=
o
rr
,_]
S
1)
(@)

N
2
ol
4
rr
off
>
X,

NAE i ATE AvHAR] A7|FFTAR SfAckA] ek
v A]Fes E47|9dE 239 LREA-LCSEBLO|A: Trace AR

o
fr

EA o] 22.13310, ptel 0.0043 Uehgdom, Max-Figen A% 5
A2 18.83392, pat2 0.0088%2 UEtWth. & AAY RE 5% Fo&E
oA FHE BAZ Y= AFVHEE 7145t AR P2 1S AAS
Ark. A H=m BEAN A AF2d SA7|9dHE telle skt
73 BA 7Y EAchs AR wHE

[$4-30] 4719 HZ Johansen ZHE AA Ax}

Trace Statistic Max—FEigen Statistic -
g e fa o2t Tt
24 =
LREA-LTSEBL| 37.41136 / 0.0000| 32.63594 / 0.0000 i °$—E1i(r 2
iy 2=
LREA-LCSEBL| 22.13310 / 0.0043 | 18.83392 / 0.0088 O;&'o}‘?r:‘{{?]
iy 2=
LREA - LLSEBRL| 15.55822 / 0.0489 | 14.88852 / 0.0398 O;&'o}‘?r:‘{{?]
LREA - LTDEP THE A
LTSEBL 34.37005 / 0.0139| 20.67373 / 0.0578 A2
F 0 $HEFI(full rank)E FHE FI7F HEO] fob FU ALE 9u|. 28G mYofA I
7} 290 Afole BA4EA st FHETAR sidsty] oFr] fEd, B AFdME olE
dubAel A7 dd AR wkelr] ¢

red Z47]dtfE Y9 LREA-LLSEBLOAE Trace AAT}
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Max-Eigen AAS patel ZHzF 0.0489¢F 0.0398=2 ety FHE 3
lo] StRIE|QITh olo] wel M REA AW AL F47AdE
s YAFEBAL EASe Roz wagt ow £ A4l pgrol

5% o] ZHsRR, ATy B2 Hlisids A FAH A
[e]

o F& =5t LREA-LTDEP-LTSEBL R EPo)AE Trace AA0]
FAE P 1S AAsHPoH, Max-Eigen #A9] pghe 0.0578= ueht
5% ool eE FAE BAZE 1A Gk wets &= 73R A

r
M
4z

il
>,
)
R
£
oy
we,

A2 Fa719dE

2) VECM A}

LCSEBL-LREA Z&°] A7|#g42  LCSEBL=0.9062LREA —0.2239

2 FAEAY. ArHer AR BREA il 1% 571 o A5
Z27190EL °F 0.91% Z7lsts FATL Q= Aoa s|AE 4 9k

AL AFE HEA 24 HSHAel D(LREA)OIA -0.0662672 LEL

H
A, AAed wgo] AR Aut A
ool AW WA AL Age
2950 Uad gk =g gl o e
2 A wFe] A e A9 Bt BN A7ITAE et okt S gl aret
AFeAT e Ryl 27 $A% 92
AR 727 vepd 4 9k
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—EATS 4039758 BAHoR {5ty o= AU|d3R
ojgo] WAL He FFAF Aol &Il oF 6.63%9 HEz

of| A Ity

Ed@E XAt ArdPe= EARE gujdth ¥ FA7|9dE
HolAol D(LCSEBL)Q] a5 Ade -0.02385002 29 HSE HHA
o, t—BAFe] -1.4679322 Ueht} 5% FoaFdAE FAAHL=R

FOTSHA eygket.

[#4-31] Al52d S27]ddlE VECM 23}
H

M | Rds | sses | SR csaw (s v
= — _ sk oskok

LCSEBL OL9COS6E2]iIR o D(LREA) | —0.06627 | -4.03975***| 0.403745

~LREA | -
— 0.2239 | D(LCSEBL)| -0.02385| -1.46793 | 0.637079
F 0 d5dd IEoR t7h 165 196, 2.58Mch AW A7 10%, 5%, 1% Fols
Zold BAHSE folgre oful. **¥*i19% foiFelA ol oulg

oA A= REAE M AFed FATIAUE 3 BT 8AE
solsAnh, PrlFgels olguwe u FE 2P FaVYviERd #
A At WE S6) olFoR= Aor w|oHn ol FAVIAHE
of A7|atde Ext@ol =4 Wt AHV|HuE Aoz QA
A9l 4AL 4 Hs4e HolFe

LLSEBL-LREA 239 #7434l LLSEBL=0.8280LREA—0.6479=%
FAEAT FA71Hor A= B4t Aol 1% S7tE o A2d F4&
719HES °F 0.83% F7toke BAZE A= Aoz si-T o ok

QAL Hieat 2pih WskAQl D(LREA)OA -0.02962=2 YElte
o, t-SAFS 1.265222 SAHZ FolotA] Aokt A2 FA7]|Ad
= WSHAQl DLLSEBL)OIA = 2244743 A7t -0.06435, t—sAFE
34181602 FAAC=R {osiqirt. wetA A2d FaA7|dUES P

F@gol WAT u) T B0 oF 644%°] SEZ #F 28] W3 2
o% #4934 ek W DLREA) W40 24745 SAHoR fol

s
SHA| ¢dot, ATIddere] 22 F2 AU FTL7VGHES 9l olF
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ABSTRACT

A Study on Corporate Real Estate Assets and Bank
Lending

Tak, Na-Ri

Major in Real Estate'Economics
Dept. of Economics & Real Estate
The Graduate School

Hansung University

This study empirically examines the long—run relationship between
changes in real estate assets and corporate financing. The study is
motivated by the possibility that the value of real estate assets may
affect firms’ collateral capacity and banks’ lending decisions, and that
such effects may differ not only in terms of the aggregate volume of
corporate loans but also by loan purpose and firm size.

The analysis covers the period from the first quarter of 1999 to the
fourth quarter of 2024. Annual real estate asset data were converted
into quarterly series by distributing the annual growth rate between
two adjacent years using an equal quarterly multiplier. Corporate loans
were classified into commercial bank loans and regional bank loans and
were further divided into working capital loans and facility loans
according to loan purpose. In addition, an extended model including
deposits was specified to reflect banks’ funding conditions, and

firm—size analysis was conducted by distinguishing loans to large firms
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from loans to small and medium-sized enterprises. The empirical
methodology consists of unit root tests, VAR lag—order selection,
Johansen  cointegration tests, and vector error correction model
estimation. Where necessary, a Granger causality test based on a VAR
model in  first differences was additionally conducted as a
supplementary analysis.

The results indicate that there is some possibility of a long—run
association between real estate assets and total corporate loans,
although  the cointegration test results were not consistent and
therefore require a cautious interpretation. In the analysis by loan
purpose, the long—run equilibrium relationship between real estate
assets and working capital loans was relatively more pronounced. In
contrast, facility loans showed some evidence of a long—run linkage in
certain tests, but the results were less consistent and should therefore
be interpreted in a limited manner. In the extended models including
deposits, a clear long—run equilibrium relationship among real estate
assets, deposits, and corporate loans was not consistently confirmed
across loan types. In the analysis by firm size, a long—run equilibrium
relationship was identified between real estate assets and small and
medium-—sized enterprise loans extended by both commercial banks and
regional banks, indicating a relatively stronger linkage than in the case
of large enterprise loans.

The contribution of this study lies in treating real estate assets as
a macro—level proxy for collateral value and in disaggregating corporate
loans by aggregate volume, loan purpose, and firm size. The findings
suggest that the relationship between changes in real estate assets and
corporate loans should not be understood merely as a simple positive
correlation, but rather as a long—run relationship in which real estate

assets and banks’ lending conditions may interact.

[Key Words] Changes in Real Estate Assets, Corporate Loans,
Working Capital Loans, Facility Loans, VECM
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