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(EMH : Efficient Market Hypothesis)Dol| w=H x| &2

]_
AR A Fd 27 o7 wkdE 7] Wi EAAEL AxA Az FE
[e3]

Apgo] ¢ < o U Ao aEu AR R ARe A
WAL IRk BolAY, AR 45 MA s Wt FA4 wes

Hol7w @ty o|Ad A%e Auol et AQaA Bah wee molJ

¥ ¢4 51 3P 3 (Brownian Motion : pure random walk process)C.
=

A EH A WE A dleld gEH P (biased random  walk
process) Hi X e WS 2F(fractal? brownian motion) o 2 4™ & o]
T ATCEAEH S(1999), AAL(2004)). weEta E A= Batten &
(2002)°] AFrolA Hg o AgaITo=rt AR SE5d wet A4

Holl o& #7114 719 a3} (ong-term memory effect)’7} T E =4 Hurst
A TE T3 Ay Eo

A= ol A% A Xk AEE

ofr

9
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o B FoEol Ag

1) E.F. Fama, "Efficient Capital Market : A Review of Theory and Empirical Work "
The Journal of finance, Vol. 25 (1970).
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Collin-Dufresne 5(2001b)2 719 EA4RY A9 €d  Elton (2001)
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Merton(1974) |=%-o]% A4 = 197 WEA
- 799 Fo8 EC R
Tm rf'
A 23 5ol
SMB
2TE XEXRIL FYEY monthly
Fama and Ate FEEE2 T8 Aol (1963. 7
French(1993) HMIL = e A ~
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%Qééga&:g el 1991L12)
TERM :
o|AHg 7 E 717
DEF : B =qi&
Aol d T vearly
Fons(1994) (1970
B A ~ 1993)
AY: o|A& FEHF
Longstaff and (30 T-bond (AAA, yearly
Schwartz(1995) _AA, ABBB) 7918) (977 ~
[ F7H A5 798 1992)
(S&P500%]4%)
AY : 371 T-bill
oAE S WY monthly
Duffee(1998) =717 FA}A) (1973.1
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-(3701 4 t-bil)) W
Az 7o)
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Elton, Gruber, E-UTEAEEED S FolE monthly
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ez 2 S —
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B3 Hol AgrrASI gaT F AW, FAGIAEY WEom W

P71gle] ARTEIE WshEo] Aol 4A MEAH] AXY] G A §E

4) Collin-Dufresne 5(2001b)< Collin—Dufresne, Goldstein, and Martin(2001b)& &3t}
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lo
ok
H!
X,

Intrinsic Volatility)<

ZHE AFEod

A2d HFEA

1. AEAZIHY =(Credit Spread)

A8 AT Y =(Credit Spread)® & wk7] 21d o]AF 3y o]3dte] Zzj<l

S 23935 7 S3(AAA, AA, A, BBB)9] AAFAE 2polz A},

<9 1> AAFYE W Fo)

0
2000-11-01 2001-05-01 2001-11-01 2002-05-01 2002-11-01 2003-05-01 2003-11-01 2004-05-01 2004-11-01

AAA — — — —AA — — — — — A BBB = &
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AT FEEQ A&2ZY =T Azt wE FAE A EAE
BT 918 Hurst(1951)7F a19FgH Hurst A= A&z =o] WatE
v R oA g

Hurst(1951)= Wdae] Aol Algtel] uwie} o
As Akl 2 A3 Astke] Wels 547 dojol wel Wk
As A Hurst= A3bdstel] gk A4S dwkslelr] Hs) Wste
HER e s #5319 ZF:HAE o] 5 R/SEA S AFEstSlH

Al BEAE AL AADS ARAAY FRARE et o]

4
=2
2
2
e
X
E
ot
P‘L
oy

X, v= E(eu_Mv) (1-D

A714 X, v N7IF &t FAHAEAL, e, & w9 F9E, 18I My
N7|7ve] e, o] Htolth 1]al |
o] o]t}

R= Mazx (X, y)— Min(X, y) (1-2)

M= ARkl whek Wsks 7HA7] wiEel Re Hx #5359 iEuA

(9 vhro] AuakE AA e e Ag wED,
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R/S= (ax N (1-3)

o7)H N& B5A %, at 4%, 193 HE Hurst Aol 9 (1-3)4 &

log(R/S) = Hxlog(N)+log(a) (1-4)

Hurst A5 log(R/8)%F log(v) Atele] A dWbAoR HaasH
(OLS)& ARt F43 4 vt olw Hurst X% 0FH 1749 @S
5w AAES & W3 (random walk process)S W

0

S<H=19 45 A717198 7= A A9 = Hurst A

N
12,
folr
A
i
N
N
it
v
ke
rot
(@)
IA
-
/\
o
(@]
fo,
o
o
D)
db
)
o,
)
e
rob
>
o
iied
o

Hehe, F(0)E #HEsEo] A74 79 e Z2A Egnh 283 Hurst
2 ZH "= 9u= Hurst A7 AAFE(1 774
A4E) 958 g5 1 P (random walk)d#] gom &2 Adko] 4]

WA ARE T8 Ades HaAE U A EEAE S(1999), AA<E

6) Z#:(fractal)olgt 1970FE FHobr] AAS, =219}, o, v, A & A
St 5 o2 BokellM I FFol AR ol Eolnt. e E A ;
< sk ok ‘A AR (self-similarity)” 7Nds 7IstetHo® F Zow, »d
wedh 727 Fhglol WHREHA HEF HA| xS wEs Stk
xaero] &ade A7] §AMY' '3 (recursiveness) olEE 548 7HA AL Qi) A4
Aol gopaA St sEdd XY, I 2, A2l dolvh Ak EEE o
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71 #1381 Mandelbrot(1972)° osff A= FAM HeEbeud AP (self
-affine Brownian line-to-line)$tE Ah&stal, 7H9-AFGaussian) Al 2=
(H=0.5)5 Hurst A|Fgkell GAA A AE2zy = AAE visdS i
t}.

Alzbell & A=Y= 2ol g& dY (b)), F D (i), AT
G (pipi-12), & FH(ipige), LB A S (pi-prize) = HHFOl 22
Absth o, & AFeA @l F71(k=252)DF A AT

0,= [(72 (Pt _pt—k;)]o's = (k/n)H[UQ (pt _pf,—n,)]O'5 (1-5)

71 o =n=>1, co=k=no|t} H AF A= Hurst A4S AFE3HA

“Ho : H(Hurst #A|5)7F 0.505 gk 7hd& A5t

Hy : o,= (k/n)0'50(pt —p )

H - UqZ(k/n)Ha(pt—pt,n)B) (1-6)

oA71M 1>H=>0 , H=0.5.
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I 3-1> AgAaTy e HEA HA

AA FFAA k n=1 n=>5 n=12 n=22
0.017814 1
0.052125 5 0.667102
Spread_AAA 0.095844 12 0.677183 0.695716

0.147069 22 0.682914  0.700090  0.706409
0.338013 126 0.608546  0.390587  0.536011  0.476830

0.017966 1
0.054441 5 0.688835
Spread_AA 0.101821 12 0.698109  0.715158

0.159286 22 0.705982  0.724609  0.738259
0.379501 126 0.630728  0.601746  0.559520  0.497442

0.019344 1
0.060916 5 0.712742
Spread_A 0.119936 12 0.734263  0.773828

0.200784 22 0.756977  0.805028  0.850092
0.568481 126 0.699005  0.692154 0.661744  0.596330

0.022315 1
0.075233 5 0.755128
Spread_BBB 0.157019 12 0.785184  0.840438

0.269469 22 0.805940 0.861136  0.891032
0.783782 126 0.735869  0.726264  0.683755 0.611766

<E 3-1>& Agxvyg s MEAS YelWT Batten 5(2002)¢ 74
AAARE ASFo Ax zZF 7170 d9ol A Hurst A7} 058t & 7S

vehg oA AgaEdEst 3214 Ao EnE 24 Rada Al
s}

S THAE AAEYS ARd gy B AT 23 Batten 5(2002)9]

H A7 & 717bekARt, -2uere] Al
Sazyee g 7|k E4 FaelA 058t & Hurst A5 @S
ZHAT o] A2 g Az Ert A7 ades AHHeR Yeus AAd
de HolFE Aotk 1gla A9 BBB T3 € @ (k=22)oA whd o
(k=126)¢] FANARE 0.5 ¥ MA= #e dehdown F713 AEA
S AWk vk ey AAASH AA T H 7IRMH1=k=<126)% B8
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ANALDE Ay 351 B3 A (biased random walk process)S W&ttty =

2. Ay
D Z(Call) &9
A Koz o] BF3 Fg7|do] of AFS v Fg7|HozR Y

PJI_:_
@A AT A S wdse AR g
I}

@ =4 +<&(LEVEL)

Longstaff 5(1995), Collin-Dufresne 5(2001b), 18]3l Christiansen
(2002 % 309 w719 T-Bond® #Al 9 8e] FEMsz AH§3
o elete A9 KIS ARASE A0 Ad f540] we ol A
A A Aush 24 oldgel Atk wekd B AN A & 9
= QAASFE KIS APH 7 o] 98] A=E A7} 7pA] Z=o] T

o
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Q@ A +9& A 71&7|(SLOPE)

=2 FolE FAY 7|v]e ojAEe] WstR AYIAAL FolEe] Vg

dutr} Zpol 5 ZHAl He=AE UEtle deg¥gelt
Duffee(1998)9} Christiansen(2002)> 30 %7] T-bond®} 371 %7

T-bille] wH7]ge)E AZolE FolE 49 7|=7]Z AREslal, Collin-

Dufresne 5(2001b) 10 7] T-bond$} 219 W] T-bonde] AFo]E A}
£33tk Fama$} French(1993)& A71=al #9&3 171€ ®H7] T-bille]

T g AolE AREEte] elE Wl wE AV|AAE FeEd T-billd
2

1097 1d w7 SaiA olE Aol =R VIRb ~ZHES Agkek e
(2004)¥ 30+ 30 =i selEe] AE AREE Duffee(1998)9t
Christiansen(2002)2] 713t A2 g =9} 2 & A4+ IER7|7F 29 9]
& 39 ofskel Al elEel A AERZE 3 olskql = Al pelEs A
aste] olE Al VevE ARS ST KIS ARA e 3 o] 5
kel vl 59
w39 ol 54 olstel M| wh] el A 2dolH, 5 o)de] W
= 7R AAE A 599 AbelE Al k. B3 o5 F A o

b

% ojulxio] MAlelth wepq wrle] Aolz} 1d olgtelm o

d ool WoE e AAE FUES AT SR oA
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@ GA=AEE(Expected Default Frequency : EDF)

Merton(1974)3} Collin-Dufresne 5(2001b)2 F-Eold) 9] izl
Sz ggA v&S Agstth Fons(1994)+ AFEo| &3 whfz <
o Uehdle AAsES S8l 7199 AF-Eold fds v s ARE
at3lth. Elton 5(200D)2 7]tf AF-Eoldel] o5 4= HFseld AP
At o5 7ol Wish W= A W elA BlE, AAIsE, g
AF-Eolgol EAS AEe AR AREslt 2dy & A 74

AlAFol Apg o) o]FE3dE A G (portfolio) TS AFE3HY] wjio Al 9 &

W ZaaA e bedS dS5eh
des 5(2002)2 3AW EIPVolgtar A H sk EASES HAAtow ¥
ofsto] 7Igle] AR 21899 WEtE 41453 sfefsl] AAbe] AAtE-Eolu

o] =

S
oot

o wgs] A B A7

52
nt

© dFolAe= ol (ervalue(F)7F AbEsta e 4 AP =S E

(EDIO gta AF-=oldl Ao telde= ARt

® A Fd59 HEA

Collin-Dufresne 5(2001b)< 10 ¥7] T-bond &
A FolEe WEds At 7F maA FolER WMEAdS A
= IAFAeE AL Afolell =& AT A1 wel AAAEe] fES
5| Wkt A7 o

Nl ol 3 olste] YIS TH = A FelEe FE] WIEE

ol
1%

o=

M
o
po

=
3

e

|

2

L
L

ffd%é%%éiv} = AEHE waly, F2
[e] - X
[e)

9]
15 oF 1) ool =Ate] & 7beAS
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AF(ALEVEL))sle] s o5 s o Abg3it),

® KOSPIA|4= 9] & (KOSPI)
Fama<®} French(1993)& A2y E5S AE3ste] Al Ee] W3l o
olow AFE3Y A, Longstaff 5(1995)3 Collin-Dufresne 5(2001b)<

S&P500 A& AME3te] Alg~=d s W] folow MAgstsich

o)
deh. A xIFgES dE KOSPL Al ol EoA 4 5943 ojabes

@ Fama$} French®] SMB$} HML

Fama®l French(1993) &% &9 AlAA 45 98 wid 12" &5
A AE7EA o] & BE/ME)S, the @ 69l 7I9de] FEE SAH3A
ETEEYLE TS vddl 685 1d B¢t o] LEE S A¥E ¥

2 SA3 7FxL<AMEHML : high minus low factor)®} TFEL2A(SMB :

N

1E

small minus big factor)& #AFs}A T,
w Aol Fama®h Frenche] 291& ¥z FAstaat v ol& 4
 TEZYL A /e SA7NH M€Y Bi7)ks 7HAE AL

2 3

Agw 7 olEs 2R AedT 2y =)
F53le] Aole] ARWAZ A 4 Ak wF Tae
Hap) W] o olAa= Aol sk, A% Azl ok
RS 1Y W, AgEA5oES teld & Qi KOSPL A5 5052 ALgd,

,_A
-
ne
r]I
)
o
it
-d
Ho

o
°
5y
o
1o
=

B M
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Syue FEAY R AFEHY e 719 AT AATHAE R
(SIZE)= dAstar, 718 Ao AFAZANA SAIg AHEg o] G571 (BE)
o} AFA7IA(ME)] vl &S A7 59 Bt} oq7iA 545 FRe
BE/ME H|-&2 1704 s<te] 4 gafolt}. ol& Hfgo=m & Fo 2 27
°] SMB 2EZ# 9 S FA43stal, BE/ME vl &ol 93] 3719 HMLEEZ2| S
M, =, 2)E weg. 974 ALE3tE BE/MER] £ Fama$t French(1993)
o] Ag-eA mpItA R AF9 30%, S3F 40%, dF9130%°]tE. 1 thE SMB

(m o
an!
=
—
Hd
im
fif
AC)
to
i
it}
%
&ll
n
~
-
05}
~
=
&
jan
oy}
~
-
oy}
~
=
oy}
~
)
oy
lo,
o))
)
b

ZE 05 FAS. 6719 XEZE Q. 722 BRFVIZF Tt teH AT
B2 SAAEY. S/He B/H #9F9 wad#y S/Le B/LFYES o
+& 747t 3k 3 o] xpzsiA HMLES T3tk SMBE S/L, S/M, S/H9

1L

of,

F2AAe] W AHEFA (ntrinsic Volatility : IV)
Haung 5(2003)< 214 200044 &% S&P 50
A

2 WEA agla #HA 200045 2 S&P 1004

B S

%o

r>~

lo
Nz

)

g

FANge] WEHOR NgaTdse o8 JFLS 1

o

Merton(1974)2 7]} el A7) AL Ws/do] AdGE ALY A gEs APl
AAZ] w2l Ad FAAES

Z-’S
Z7kd Aeletn T4

y
[

re
re
-4
2
o
rir
N
>
>,
o
1o,
L
offt
oX,
o

ol

oS AAEA A KRN A A=
KOSPI200 F7FA5= /4] WA Wsts deisz ARSI

S
M
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A 3AH RPLA

1. 9EHA7|IANVAREY 2 HHAFAHEY(VECM)

r>~
ofo
[>
(Kl
&
[
'
)
i,
ol
o
rO
i
b
=
o
Lo
r
X
i
1
A
=
N
do
2
Z
)
>
N
toke
X

p p
COredit Spread, = 5+ Y ,&,CreditSpread, ;+ Y, 0,X, ;+e, (2-1)
i=0 j=0 |

AZIX e, (6, =€y rey) S 7= WEH WA Z-E-(white noise) A o]t}

=, E(e)=0, E(eie)=>, 18] E(ee)=0,, t#so]t}. &9} 6,= kxk sfEZH~

otk X 7 BHel AgAZASs FAE BAS A Wi WStk
AgrzAss 7 Agacive] wAGN FHRe] WANY, eA4FL F
gste] AAD Amel FHA BAS AP 5 b WHoRFARY
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A Credit Spread, = 6+ I OreditSpread, _ | + AX, _, (2-2)
+ Z &* A CreditSpread, _ ; + Z@ FAX,_te
i=0
oA7|d AE 2} AskA}o] al, ACOreditSpread, = CreditSpread, — CreditSpread, _,

= ou3ith, m=ap’' ¢ A=ap oA o9 g 77}
kxk ®mjEg x~ojt}, 1gal

et Xe 4 e Adazgeg 4R dAE 2 W,

o

Xr WfEEAZ 79 A

rr

Q
it

of
12
M
o)
-
e
o
i

A A7 dARE A

2. GARCH®E. 3

(generalized autoregressive conditional heterosedasticity model)

Christiansen(2002)2 @.x}gke] o] FEAHd o] ARCH 23 & 7FA AL Al8~3
=9 AA Q9 #2353, Batten 5(2003)2 GARCH(1,1)e] =85S ARE-
sl fFREC9 AgAyPEEs FAS%T dEAsE FI A&ATys

o ===

o Metagle BAF] QoA olsh ol eAFe o RAHS wEistel B

5(1998), 1¥]a 9](2005) & ¥s|ar Ak

& AToME eArge] oAb el WA E = 45, GARCH(p,q) 2@l
7Hd Aol w2 p, ¢ ATH. AAAAE AAIRTRE FAsH7] H
718 AAREZ ] AlxF A7 7]Eo=Z  opffolAl AHH 7]F(Akaike
information criterion :AIC)¢ #& AR&SFaL, AR()olA pakre] A4S

AIC AB 7]F gho] 2 Egs A4 AH=2 ARSshaid.
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A Credit Spread, = a+ 3,721 821, +¢ (3-1)

o7 FAAGE] aglow AFEedl CALLE#(ACALL)SE F2 A7l A
KOSPIA| 4 42915 W3 AKOSPD, SMB¢ HML, zg]ar FA Ao WA

FAAIV)ES AR

b

@ AdN% =Y
ACredit Spread, = a+ B AN AAG 22, +e, (3-2)

o714 =A F£9F WIHALEVEL), =4 F°8¢ W54 (ALEVEL)DY),
Fad 9 W3H(ACALLY), =2 49

E 344 71€7] WsHASLOPE), 1¥al
o A=A s MBHAEDF) S YERAT

Q FAAZH AN 2FEF
A Credit Spread, = a+ 3,7 2A1E 820, +3,ANAA G 22, +¢ (3-3)
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oA71M FAAGI A HFTE A AT = WEte] nA]

P = 93-S =%
ste] Au 7] Ya FAAE L AHAAE HEE A 2¥e AAsi
3. Mg Wl Aguig 7He] #A
2 Ao 89l WGl AlgAaxyg s Wl vX s JdES oS53 A
<E 3-2>9] QokdA)
<3 3-2> gy Helel A 7ho] #A 89
w4 EAT o g5

Longstaff 5(1995), Duffee(1988),

=3 49& WM (ALEVEL) Collin-Dufresne 5(2001b), -
Christiansen(2002)
A FolEs =4 7187 W3 (ASLOPE) Collin-Dufresne%(2001b) -
B Merton(1974), Elton 5(2001)
ddEstetE W AEDF) +
I g HaK Haung 5(2003)
=3 ¢olE WA (ALEVEL)Y) Littermand 5(1991) +
Collin-Dufresne 5(2001b),
T7HA 4 =45 HI(AKOSPI -
TIHT FHE A ) Haung 5(2003)
Collin-Dufresne & (2001b),
Fama & French® SMB = - ?
Haung 5(2003), Elton %(2001)
Collin-Dufresne 5 (2001b),
Fama & French® HML - ?
Elton 5(2001)
TAAFe] WEsAd HsHALIV) Haung 5(2003) -




= 33
A 47 AFEA
Al1HA 7zEA

AT A AbgE el 7 AESHAAA, AA, A, T1¥]3 BBB)Y 2 o]
3 olst v SARA] FrolE, FEEREZ)ZE 3U0E el A Sl ) 21 o
39 ol v A FelEY Hdd xR, A Hoig, a8a

AHESl HIRIE <A 4-1> 7| 2SAIFAA RefE

<GEA-1> 72T AR
W p=x| B [EEAx] Azg | Hdg | Aees
2 o] 39 ols) W] AAAGH BARA | 693 | 5.92993 | 0.81187 | 4.39000 |7.82000| 5.20000
2 o] 3 o]sl 7] AA T A 693 | 6.08131 | 0.79901 | 4.61667 |7.95333| 5.37500
2 o] 3 o]st T A T FAMA 693 | 6.42845 | 0.75849 | 5.16333 |8.25667| 5.83000
2 o]’ 3 o] ¥t7] BBBGw I|AHA 693 | 8.88145 | 0.80667 | 7.35000 |10.8400| 8.25833
3NE 7] =3 693 | 4.63766 | 0.50955 | 3.74000 |{5.89000| 4.30000
2 o] 3 o3l W] wF A 693 | 5.30949 | 0.72979 | 3.95000 |6.92000| 4.69000
A gl Eo] HEAH(ALEVEL)) 693 | 0.00678 | 0.01849 | 0.00000 [0.25000| 0.00040
Fama & French® SMB 693 |-0.00056| 0.06427 |-0.73245|0.65511|-0.0268
Fama & French® HML 693 | 0.00689 | 0.05378 |-0.10356|0.74286|-0.0122
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A 2 4 VARES % VECMEA

1. 992 ZAA(unit root tests)

AAE Aaes SEJAS 7= FA40] oA AAIE 4 oA A
A (stationarity) o] A ojof st A AL A AHE FA435H]
9)&te] 52 2R v Al (stochastic difference equations)® #7139 3

oz o]Folx= 54 T olgk= @ (unit root)S THAETHE A

gt

A Apate] wASE ol of W AR WFEL FEWF

B o A= ADF(Augmented Dicke Fuller) A4S E3 ©9l9 =4
5, wgle] EAeks AAY ARE 14 AR Foke] oty A

55 AT <FE 4-2-1>odA AAE G9 AA AdE BE, AAE AR
22X AgaTHEE 9ol EAg e AFIHEE 49 saEdA B

A7 Eahe Aom Uuhth EE A 2olE, folE Fael 7187,
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<R 4-2-1> @9 A2 A
FENR 13} AHEw
T

vEA% | pt vEA% | pt
Spread-AAA -1.83 0.0647 -17.81 <.0001
Spread-AA -1.72 0.0808 -17.50 <.0001
Spread-A -1.60 0.1045 -16.55 <.0001
Spread-BBB -1.74 0.0781 -15.57 <.0001
LEVEL -0.83 0.3554 -16.36 <.0001
SLOPE -0.49 0.5019 -16.72 <.0001
EDF -1.30 0.1802 -12.26 <.0001
Y -1.72 0.0815 -36.08 <.0001
CALL -1.38 0.1554 -16.57 <.0001
KOSPI -2.10 0.0342 -13.21 <.0001

(ALEVEL)’ ~11.85 <.0001

SMB -18.40 <.0001

HML -18.47 <.0001

) ADF(Augmented Dickey-fuller)7 & Dickey-Fuller AAdA A7) AF#e] d&S A7tetr] Y3k

<3 4-2-2> 7| 2EA2)

e BE5A] B FodA | Hawk Hogk | AR
Spread-AAA ¥} 693 -0.00118 0.03341 -0.19000 0.22000 -0.010
Spread-AA W3} 693 -0.00120 0.03346 -0.19667 0.22000 -0.010
Spread-A ¥} 693 -0.00128 0.03421 -0.21000 0.22000 -0.010
Spread-BBB ¥ 3} 693 -0.00203 0.03757 -0.21000 0.21000 -0.017
LEVEL ®s} 693 -0.00043 0.08233 -0.34000 0.50000 -0.040
SLOPE ¥ 3} 693 0.00133 0.06085 -0.25000 0.26000 -0.030
EDF ®&}« 372 -0.00202 0.04515 -0.18946 0.22458 -0.025
IV ¥z} 628 -0.00336 0.06005 -0.80900 0.89700 -0.020
KOSPI ¥ 3} 628 -0.00041 0.01930 -0.23760 0.27650 -0.001
CALL ®3} 628 -0.01024 0.06001 -0.50000 0.53000 -0.015

) x 0 BA7)IE ol il F(e*Value(F)ol A Ala-E 20020 78 8UAF-E AFEE ST
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2. FA & (cointegration) AR
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<3 4-2-3> f3Al(Johansen) 33 & 7AA

Spread-AAA Spread—AA Spread—-A Spread-BBB

rank=0 rank=1 | rank=0 rank=1 | rank=0 rank=1 | rank=0 rank=1
Eigenvalue 0.0083  0.0040  0.0079  0.0059  0.0106  0.0060  0.0436  0.0075
EAH 8.4852 2.7526 9.5660 4.0954 11.5212 4.1843 35.9584 5.2047
LEVEL [5% 9 A A 15.34 3.84 15.34 3.84 15.34 3.84 15.34 3.84
Chi-Square 2.09 1.34 1.94 0.84 1.82 0.04 3.74 0.03
Pr>chisq 0.3514  0.2472  0.3799  0.3606  0.4030  0.8344  0.1540  0.8720
Eigenvalue 0.0115  0.0051  0.0133  0.0074  0.0132  0.0098  0.0291  0.0137
EAH 11.4862 3.5334  14.3297 5.1140 15.9719 6.8260  29.9022 9.5247
SLOPE [5%<] A1 % 15.34 3.84 15.34 3.84 15.34 3.84 15.34 3.84
Chi-Square 1.03 0.83 0.96 0.84 0.93 0.88 1.95 0.19
Pr>chisq 0.5961  0.3618  0.6194  0.3585  0.6275  0.3486  0.3766  0.6646
Eigenvalue 0.0188  0.0045  0.0212  0.0028  0.0242  0.0014  0.0256  0.0007
EA =% 8.7028 1.6600  9.0055 1.0483  9.5857  0.5099  9.8909  0.2686
EDF (5% <4 AA 15.34 3.84 15.34 3.84 15.34 3.84 15.34 3.84
Chi-Square 0.88 0.01 0.91 0.01 1.10 0.04 2.02 0.63
Pr>chisq 0.6452 09130  0.6337  0.9276  0.5781  0.8363  0.3647  0.4288
Eigenvalue 0.0729  0.0076  0.0734  0.0077  0.0797  0.0075  0.0865  0.0107
A= 57.5023  5.2414 57.9655  5.3546 62.5482  5.2040 69.8497  7.4154
IV [5%AAA 15.34 3.84 15.34 3.84 15.34 3.84 15.34 3.84
Chi-Square 0.98 0.95 0.94 0.88 0.94 0.85 1.78 1.65
Pr>chisq 0.6118  0.3302  0.6240  0.3478  0.6238  0.3574  0.4105  0.1995
Eigenvalue 0.0141  0.0077  0.0152  0.0083  0.0169  0.0073  0.0455  0.0071
=A% 15.1507  5.3645 16.2810  5.7329 16.8354  5.0641 37.0476  4.9051
KOSPI |5% 4 A A 15.34 3.84 15.34 3.84 15.34 3.84 15.34 3.84
Chi-Square 0.95 0.92 0.90 0.62 0.90 0.40 1.73 0.16
Pr>chisq 0.6234  0.3385  0.6368  0.4325  0.6361  0.5294  0.4212  0.6890
Eigenvalue 0.0127  0.0069  0.0123  0.0055  0.0143  0.0034  0.0227  0.0017
=A% 13.6175  4.7872 12.3236  3.8182 12.2513  2.3440 17.0067  1.1561
CALL |5%9 A= 15.34 3.84 15.34 3.84 15.34 3.84 15.34 3.84
Chi-Square 2.43 0.31 2.43 0.05 2.48 0.00 3.35 0.03
Pr>chisq 0.2973 05770  0.2974  0.8054  0.2895  0.9522  0.1869  0.8657

F) BA% : Trace Statistic A&
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<E 4-2-4> VARHA Awgof

Equation Parameter‘ Estimate ‘ Variable Equation ‘ Parameter ‘ Estimate Variable
Spread-AAA & LEVEL Spread-A & EDF
Spread-AAA |Constant 1{-0.00029 1 Spread-A Constant 1{-0.00295 1
ARI_1_1 | 0.87831##*| Spread-AAA(t-1) AR1_1_1 1.26284 %+ Spread-A(t-1)
AR1_1_2 | 0.00941 LEVEL(t-1) AR1_1_2 [-0.00952 EDF(t-1)
AR2_1_1 | 0.11122#* | Spread-AAA(t-2) AR2_1_1 |-0.26352##*| Spread-A(t-2)
AR2_1_2 |-0.00836 LEVEL(t-2) AR2_1_2 | 0.02145 EDF(t-2)
LEVEL Constant 2| 0.02634 1 EDF Constant 2| 0.02107##:x 1
AR1_2_1 | 0.38858x#x| Spread-AAA(t-1) AR1_2_1 0.12222 Spread-A(t-1)
AR1_2_2 | 1.14867#x= LEVEL(t-1) AR1_2_2 0.0524 3 EDF(t-1)
AR2_2_1 |-0.36993###| Spread-AAA(t-2) AR2_2_1 0.12261 Spread-A(t-2)
AR2_2_2 |-0.15589#:xx LEVEL(t-2) AR2_2_2 0.05177 EDF(t-2)
AIC -12.4099 |  SBC | -12.3441 AIC | -14.1273 [  SBC | -14.0218
Spread-AAA & SLOPE Spread-BBB & EDF
Spread-AAA |Constant 1| 0.00642 1 Spread-BBB | Constant 1 |-0.00373 1
ARI_1_1 | 0.80194#=x| Spread-AAA(t-1) AR1_1_1 1.33600##* | Spread-BBB(t-1)
AR1_1_2 [-0.04835% SLOPE(t-1) AR1_1_2 |-0.02079 EDF(t-1)
AR2_1_1 | 0.18747++x| Spread-AAA(t-2) AR2_1_1 |-0.33597##*| Spread-BBB(t-2)
AR2_1_2 | 0.04671= SLOPE(t-2) AR2_1_2 | 0.02404 EDF(t-2)
SLOPE Constant 2|-0.00717 1 EDF Constant 2 | 0.09134##:x 1
AR1_2_1 | 0.29096##+| Spread-AAA(t-1) AR1_2_1 |-0.00944 Spread-BBB(t-1)
AR1_2_2 | 1.11096x%xx SLOPE(t-1) AR1_2_2 | 0.95832#xx EDF(t-1)
AR2_2_1 |-0.27206%##*| Spread-AAA(t-2) AR2_2_1 |-0.00170 Spread-BBB(t-2)
AR2_2_2 |-0.11601xx* SLOPE(t-2) AR2_2_2 0.00434 EDF(t-2)
AIC -12.9781 |  SBC | -12.9123 AIC | -13.8885 | SBC | -13.7829
Spread-AAA & EDF Spread-AA & CALL
Spread-AAA |Constant 1| 0.00022 1 Spread-AA | Constant 1|-0.00745 1
AR1_1_1 1.17420##* | Spread-AAA(t-1) AR1_1_1 0.87394#xx* | Spread-AA(t-1)
AR1_1_2 |-0.00385 EDF(t-1) AR1_1_2 0.00270 CALL(t-1)
AR2_1_1 |-0.17997###| Spread-AAA(t-2) AR2_1_1 0.11425#=#* | Spread-AA(t-2)
AR2_1_2 | 0.00543 EDF(t-2) AR2_1_2 0.00092 CALL(t-2)
EDF Constant 2| 0.03941xx 1 CALL Constant 2 | 0.04828+ 1
AR1_2_1 | 0.03573 Spread-AAA(t-1) AR1_2_1 |-0.11899% Spread-AA(t-1)
AR1_2_2 | 0.96295#xx EDF(t-1) AR1_2_2 | 0.66726%xx CALL(t-1)
AR2_2_1 [-0.05580 Spread-AAA(t-2) AR2_2_1 0.11133 Spread-AA(t-2)
AR2_2_2 | 0.01516 EDF(t-2) AR2_2_2 | 0.32206%x* CALL(t-2)
AIC -14.2536 | SBC | -14.1480 AIC | -12.3909 |  sBC | -12.3251
Spread-AA & EDF Spread-A & CALL
Spread-AA |Constant 1| 0.00072 1 Spread-A Constant 1]0.00775 1
AR1_1_1 1.21633##* | Spread-AA(t-1) ARI_1_1 |0.89938:xx Spread-A(t-1)
AR1_1_2 |-0.00770 EDF(t-1) AR1_1_2 |-0.00370 CALL(t-1)
ARZ2_1_1 |-0.22000:::| Spread-AA(t-2) ARZ2_1_1 |0.09194#x Spread-A(t-2)
AR2_1_2 | 0.00880 EDF(t-2) AR2_1_2 |0.00387 CALL(t-2)
EDF Constant 2| 0.0489 1 1 CALL Constant 2 |0.05731#x 1
AR1_2_1 | 0.01827 Spread-AA(t-1) AR1_2_1 |-0.12553% Spread-A(t-1)
AR1_2_2 | 0.96122xxx EDF(t-1) AR1_2_2 |0.66553#x* CALL(t-1)
AR2_2_1 |-0.03935 Spread-AA(t-2) AR2_2_1 ]0.11709% Spread-A(t-2)
AR2_2_2 | 0.01288 EDF(t-2) AR2_2_2 ]0.32249%xx CALL(t-2)
AIC -14.2507 | SBC | -14.1451 AIC [ -12.3348 [ sBC | -12.2691
%) wen, v, = 2420 1%, 5%, T3 10%9] fo15%

_88_



4. VECM(Vector Error Correction Model) A A
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<% 4-2-5> VECMA

g

A3 sof

Equation ‘ Parameter‘ Estimate ‘ Variable Equation ‘ Parameter ‘ Estimate Variable
Spread—-AA & LEVEL Spread-AA & SLOPE
D_Spread-AA Constant 0.00212 1 D_Spread-AA Constant 0.00118 1
ARI_1_1 -0.00954 Spread-AA(t-1) AR1_1_1 -0.00473| Spread-AA(t-1)
AR1_1_2 0.00077 LEVEL(t-1) AR1_1_2 0.00186 SLOPE(t-1)
AR2_1_1 -0.08337 | D_Spread-AA(t-1) AR2_1_1 [-0.14697#%*| D_Spread-AA(t-1)
AR2_1_2 0.01742 D_LEVEL(t-1) AR2_1_2 -0.02698 D_SLOPE(t-1)
D_LEVEL Constant | -0.00739 1 D_SLOPE Constant | —0.00754x#x* 1
AR1_2_1 0.02034 Spread-AA(t-1) AR1_2_1 0.01717| Spread-AA(t-1)
AR1_2_2 -0.00164 LEVEL(t-1) AR1_2_2 -0.00675 SLOPE(t-1)
AR2_2_1 | 0.37279%*** | D_Spread-AA(t-1) AR2_2_1 | 0.28388##x| D_Spread-AA(t-1)
AR2_2_2 | 0.1531 6% D_LEVEL(t-1) AR2_2_2 0.11986%x* D_SLOPE(t-1)
AIC | -12.4066 |  SBC | -12.3540 AIC -12.9685 |  SBC | -12.9159
Spread-A & LEVEL Spread-A & SLOPE
D_Spread-A Constant 0.02135%x* 1 D_Spread-A Constant 0.00054 1
ARI1_1_1 -0.00598 Spread-A(t-1) ARI_1_1 -0.00263 Spread-A(t-1)
AR1_1_2 -0.00298 LEVEL(t-1) AR1_1_2 0.00173 SLOPE(t-1)
AR2_1_1 -0.04412 D_Spread-A(t-1) AR2_1_1 -0.09614= | D_Spread-A(t-1)
AR2_1_2 0.03260 D_LEVEL(t-1) AR2_1_2 -0.00481 D_SLOPE(t-1)
D_LEVEL Constant -0.00632 1 D_SLOPE Constant -0.00707= 1
AR1_2_1 0.00155 Spread-A(t-1) AR1_2_1 0.01215 Spread-A(t-1)
AR1_2_2 0.00077 LEVEL(t-1) AR1_2_2 -0.00796 SLOPE(t-1)
AR2.2_1 0.31813#x* D_Spread-A(t-1) AR2_2_1 0.25391##x | D_Spread-A(t-1)
AR2_2_2 0.13616%x#x* D_LEVEL(t-1) AR2_2_2 0.10956%x* D_SLOPE(t-1)
AIC [ -123240 | sBC | -12.2714 AIC | -12.8782 [  SsBC | -12.8256
Spread—-BBB & LEVEL Spread-BBB & SLOPE
D_Spread-BBB |Constant | 0.05789%*xx* 1 D_Spread-BBB |Constant | 0.02356%%x* 1
AR1_1_1 -0.00558 Spread-BBB(t-1) ARI1_1_1 -0.00521 Spread-BBB(t-1)
AR1_1_2 -0.00750 LEVEL(t-1) AR1_1_2 -0.01025 SLOPE(t-1)
AR2_1_1 -0.01014 |D_Spread-BBB(t-1) AR2_1_1 -0.05728 |D_Spread-BBB(t-1)
AR2_1_2 0.03071 D_LEVEL(t-1) AR2_1_2 -0.00216 D_SLOPE(t-1)
D_LEVEL Constant 0.00181 1 D_SLOPE Constant -0.00155 1
AR1_2_1 -0.00023 Spread-BBB(t-1) AR1_2_1 0.00058 Spread-BBB(t-1)
AR1_2_2 -0.00031 LEVEL(t-1) AR1_2_2 0.00113 SLOPE(t-1)
AR2_2_1 0.13719 |D_Spread-BBB(t-1) AR2_2_1 0.22360##* | D_Spread-BBB(t-1)
AR2_2_2 0.09200%* D_LEVEL(t-1) AR2_2_2 0.10649xx* D_SLOPE(t-1)
AIC [ -12.2289 |  SBC [ -12.1763 AIC [ -127268 |  SBC [ -12.6742

Spread-AAA & CALL

Spread-BBB & CALL

D_Spread-AAA |Constant |=0.00550%xx* 1 D_Spread-BBB |Constant | 0.04937#%x* 1
ARI1_1_1 -0.01379 Spread-AAA(t-1) ARI_1_1 -0.00538 Spread-BBB(t-1)
AR1_1_2 0.00302 CALL(t-1) AR1_1_2 -0.00757 CALL(t-1)
AR2_1_1 |-0.12624x*x|D_Spread-AAA(t-1) AR2_1_1 -0.03888 |D_Spread-BBB(t-1)
AR2_1_2 -0.00614 D_CALL(t-1) AR2_1_2 -0.00341 D_CALL(t-1)

D_CALL Constant -0.00667* 1 D_CALL Constant 0.06317%x* 1
AR1_2_1 -0.01232 Spread-AAA(t-1) AR1_2_1 -0.00694 Spread-BBB(t-1)
AR1_2_2 0.00270 CALL(t-1) AR1_2_2 -0.00977 CALL(t-1)
AR2_2_1 -0.08399 |D_Spread-AAA(t-1) AR2_2_1 —0.15090#* | D_Spread-BBB(t-1)
AR2_2_2 |-0.32736%%% D_CALL(t-1) AR2_2_2 |=0.32119#=* D_CALL(t-1)

AIC | -12.3981 | SBC | -12.3455 AIC [ -12.1591 | SBC | -12.1065

=
) sk k|

A

-
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<3E 4-2-5> VECMAA A2 F(A<)
Equation l-’aramctcr‘ Estimate ‘ Variable Equation ‘ Parameter ‘ Estimate ‘ Variable
Spread—-AAA & IV Spread-AAA & KOSPI
D_Spread-AAA | Constant | -0.00321 1 D_Spread-AAA| Constant -0.00080 1
ARI_1_1 0.00002 Spread-AAA(t-1) AR1_1_1 0.00025 Spread-AAA(t-1)
AR1_1_2 0.00587 V(t-1) AR1_1_2 -0.00304 KOSPI(t-1)
AR2_1_1 |-0.13042##*|D_Spread-AAA(t-1) AR2_1_1 |-0.12985###*|D_Spread-AAA(t-1)
AR2_1_2 0.00988 D_IV(t-1) AR2_1_2 -0.01116 D_KOSPI(t-1)
D_1V Constant | 0.0683 3 1 D_KOSPI Constant | 0.00385#x 1
AR1_2_1 | -0.00060 Spread-AAA(t-1) AR1_2_1 0.00232 Spread-AAA(t-1)
AR1_2_2 -0.20391 V(t-1) AR1_2_2 -0.02778 KOSPI(t-1)
AR2_2_1 -0.00427 |D_Spread-AAA(t-1) AR2_2_1 -0.00173 |D_Spread-AAA(t-1)
AR2_2_2 [-0.30513#xx* D_IV(t-1) AR2_2_2 0.02547 D_KOSPI(t-1)
AIC -12.6744 | SBC | -12.6218 AIC -14.4740 | SBC | -14.4214
Spread-AA & IV Spread—-AA & KOSPI
D_Spread-AA |Constant -0.00069 1 D_Spread-AA |Constant 0.00297 1
AR1_1_1 -0.00004 Spread-AA(t-1) AR1_1_1 -0.00027 Spread-AA(t-1)
AR1_1_2 -0.00143 v(t-1) AR1_1_2 -0.02041 KOSPI(t-1)
AR2_1_1 |-0.11678%*x*x| D_Spread-AA(t-1) AR2_1_1 =0.11870%x*| D_Spread-AA(t-1)
AR2_1_2 0.01774 D_IV(t-1) AR2_1_2 -0.00163 D_KOSPI(t-1)
D_IV Constant | 0.07237 % 1 D_KOSPI Constant 0.0052 3% 1
AR1_2_1 -0.00524 Spread-AA(t-1) AR1_2_1 -0.00035 Spread-AA(t-1)
AR1_2_2 -0.20507 V(t-1) AR1_2_2 -0.02608 KOSPI(t-1)
AR2_2_1 -0.01614 | D_Spread-AA(t-1) AR2_2_1 -0.00063 | D_Spread-AA(t-1)
AR2_2_2 |-0.30480%%*x D_IV(t-1) AR2_2_2 0.02525 D_KOSPI(t-1)
AIC -12.6675 | SBC | -12.6149 AIC -14.4687 | SBC | -14.4161
Spread-A & IV Spread-A & KOSPI
D_Spread-A Constant 0.00320 1 D_Spread-A Constant 0.00838x* 1
AR1_1_1 -0.00070 Spread-A(t-1) AR1_1_1 -0.00325 Spread-A(t-1)
AR1_1_2 -0.01089 v(t-1) AR1_1_2 -0.03079 KOSPI(t-1)
AR2_1_1 -0.09273%* | D_Spread-A(t-1) AR2_1_1 -0.09609%* | D_Spread-A(t-1)
AR2_1_2 0.02191 D_IV(t-1) AR2_1_2 -0.00175 D_KOSPI(t-1)
D_IV Constant | 0.08888&#: 1 D_KOSPI Constant 0.00691#x* 1
AR1_2_1 -0.01408 Spread-A(t-1) AR1_2_1 -0.00237 Spread-A(t-1)
AR1_2_2 -0.21936 v(t-1) AR1_2_2 -0.02247 KOSPI(t-1)
AR2_2_1 -0.01256 D_Spread-A(t-1) AR2_2_1 -0.00029 D_Spread-A(t-1)
AR2_2_2 |-0.29833#x*x D_IV(t-1) AR2_2_2 0.02417 D_KOSPI(t-1)
AIC -12.6179 | SBC | -12.5653 AIC -14.4133 | SBC | -14.3607
Spread-BBB & IV Spread-BBB & KOSPI
D_Spread-BBB |Constant 0.00563 1 D_Spread-BBB |[Constant | 0.03923s:#: 1
ARI_1_1 -0.00076 Spread-BBB(t-1) ARI_1_1 -0.00731 Spread-BBB(t-1)
AR1_1_2 -0.01434 V(t-1) AR1_1_2 -0.07749 KOSPI(t-1)
AR2_1_1 -0.03178 |D_Spread-BBB(t-1) AR2_1_1 -0.06279% |D_Spread-BBB(t-1)
AR2_1_2 0.02237 D_IV(t-1) AR2_1_2 0.05886 D_KOSPI(t-1)
D_IV Constant | 0.12272#%x* 1 D_KOSPI Constant 0.00958: 1
AR1_2_1 -0.01241 Spread-BBB(t-1) AR1_2_1 -0.00172 Spread-BBB(t-1)
AR1_2_2 -0.23512 v(t-1) AR1_2_2 -0.01823 KOSPI(t-1)
AR2_2_1 -0.01501 |D_Spread-BBB(t-1) AR2_2_1 0.00594 D_Spread-BBB(t-1)
AR2_2_2 |-0.29120%:x D_IV(t-1) AR2_2_2 0.02223 D_KOSPI(t-1)
AIC -12.3240 | SBC | -12.2714 AIC -14.2534 | SBC | -14.2008
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<E 4-3-1>ollA =2 FE Va7 54 U (ASLOPE)S =] &
HSHALEVEL)E 0.82362% Wi 2 A@dAlE Hola At

o EstetE WSHAEDR)A oA A FolE Wstel wA FolE
7l =/ W3 KOSPIAlG o5 WIHAKOSPD, Z1#la Zwd W3kA
CALL)$} ¥& H()9 AaaAE BoFa ot 1gla o =ststs wsl
= AN g WS SMBE (+)e] AadAE JERdT

W ALEVEL ASLOPE AcALL (Arever? AEDF AKOSPI  SMB HML Al
A 00000 082362 005271 028223 -029858 0.07143 -0.12356 000985 -0.05655
LEVEL | L. <0001 0.1871 <0001 <0001 00737 00011  0.7957  0.1570
A Loooop ~0-10475 012344 035936 0.12311 -0.14015 0.02663  -0.08063
SLOPE : 0.0086 00011 <0001 00020  0.0002 04841  0.0434
-0.07522 -0.21061 0.00531 0.00597 -0.01218  0.01469

AcALL 100000 0596 <0001  0.8945  0.8813  0.7606  0.7138
. -0.02838 0.03273  0.06089 -0.03425 -0.00874
(ALEVEL) 100000 'sess 04128 01093 03679  0.8270
-0.46179 0.27942 -0.03609  0.17350

AEDF LO000O — “go01 <0001 04878 0.0008
-0.07651 0.02225  -0.06873

AKOSPI 100000 0553 05779  0.0853
10000 0.01067 -0.00528

SMB 07792 0.8951
~0.1318

HML 1.00000 0.7419
Al 1.00000
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A Credit Spread, = a+ 8 AKOSPL + B,HML, + ¢,
ACredit Spread, = a+ ,SMB, + B, HML, + ¢,



ACOredit Spread, = o+ B3 AKOSPL + B,AIV, +¢, (3-1-3)

ACOredit Spread, = o+ 3,SMB, + B, AIV, +¢, (3-1-4)

o714 KOSPIA|F 4°1&(AKOSPL), SMB¢t HML, ZL2]il F2 A%
WA E(AIV) W
Spread)& A gt}

Fama®} French(1993)9] 749 A& x3<2]E3% HML, L8]al SMBHT=

%
Mgz Es Alsted fodh WS Hel F31a, Elton 5(2001)&

= TAAA WHEEA AE8Axy= WHSHACredit

=477 A ZA AA, A, BBB S Bl o3t )] #AE B

<E 4-3-3>014 EE (3-1-D9 A3, A1gaglql KOSPIAs FolE W
SHAKOSPD®F 7FA 81(HML)o] A& Ay =e] mX= d3ks HoFE
3| ARF e AP (RH)S Fama®t French(1993)9] A9} §-A}a &F 20%
S HoFE

KOSPIA4= 479l W3H(AKOSPDE RE SHAAA 1% Fossoz &
(-)¢] HAE BojFrh. KOSPIAIG Fo]&9] Wa7t 1% 57155 AAA &
T AgAzY= WilE -0.2940%2 7435, BBB 539 A&AaTys
AN -0.4291%% #Hast= A3 yebgth. KOSPIAG 4959 ®st
T7hs A7 FoHA L AeS ongth wEbA] Ve BAke f9S a
A Q7] Wil AEAZYHEE AL Utk T Y sHdTE
oo £ o A7 YRR

HMLS A%t BBB S3olAE 22F 10%9 5%

2 woomy 7 QQ(HML)Y Z7Fe Agaxge wWsle 718 Zalr),

1
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=, RN} 25% Agazds west AR A2 Elon $(2001)
o Aot AN
<E 4-3-3> AlgazTy ol FAAF] A
Model ACredit Spread, = a+ 3| AKOSPIL + 8,HML, +¢,
(3-1-1) AAA AA A BBB
A p#k A p#k AL p#k A Pt
intercept| -0.0004 0.6761| -0.0006 0.5168| -0.0011 0.2456| -0.0014 0.1644
AKOSPI -0.2940 0.0022| -0.3318 0.0026| -0.4069 0.0041| -0.4291 0.0045
HML 0.0236 0.1270 0.0247 0.1028 0.0275 0.0520 0.0287 0.0331
AR(1) -0.0783 0.0484| -0.0797 0.0457| -0.0956 0.0085| -0.0969 0.0205
R? 0.2183 0.2042 0.1981 0.1608
Model ACredit Spread, = a+ (3,SMDB, + 3, HML, +¢,
(3-1-2) AAA AA A BBB
A D&k AT D&k A pak A P&k
intercept| -0.0004 0.6670] -0.0007 0.4845] -0.0012 0.2378|-0.001675 01414
SMB 0.0280 0.0030 0.0302 0.0021 0.0319 0.0041 0.0313 0.0255
HML 0.0313 0.0003 0.0299 0.0009 0.0303 0.0029 0.0338 0.0099
AR(1) -0.0266 0.4548| -0.0293 0.4240] -0.0414 0.2472] -0.0595 0.1098
AR(2) -0.1312 0.0036] -0.1443 0.0014] -0.1591 0.0003| -0.1843 <.0001
R? 0.0146 0.0164 0.0261 0.0389
Model ACredit Spread, = a+ 3, AKOSPI + 3,AIV, +¢,
(3-1-3) AAA AA A BBB
A D&k A D&k A pak A P&k
intercept| -0.0004 0.6728| -0.0008 0.4554| -0.0009 0.4052| -0.0007 0.5906
AKOSPI -0.1686 0.0981| -0.1570 0.1812| -0.1864 0.0952| -0.3230 0.0238
ATV -0.0384 0.0242| -0.0398 0.0085| -0.0374 0.0078 -0.0215 0.2373
AR(1) -0.0565 0.2556| -0.0557 0.2657| -0.0567 0.1726/ -0.1365 0.0029
AR(2) -0.1464 0.0027| -0.1656 0.0002| -0.1893 <.0001| -0.1743 0.0001
R? 0.5031 0.4759 0.4770 0.4535
Model ACredit Spread, = a+ (3, SMB, + 3,AIV, +e,
(3-1-4) AAA AA A BBB
A p#k A p#k A p#k AL Pk
intercept| -0.0004 0.7049] -0.0007 0.4782] -0.0009 0.4522] -0.0008 0.6346
SMB 0.0369 <.0001 0.0357 0.0003 0.0340 0.0011 0.0306 0.0047
ATV -0.0335 0.0485] -0.0362 0.0127] -0.0330 0.0156] -0.0345 0.0217
AR(1) -0.0603 0.2241 -0.0577 0.2429] -0.0674 0.1023| -0.1674 0.0001
AR(2) -0.1550 0.0014|] -0.1732 0.0001| -0.2000 <.0001| -0.2766 <.0001
R* 0.5103 0.4839 0.4859 0.4658

F) PES 1%, 5%, 1213 10%9] oS Aw s
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ACredit Spread, = a+BALEVEL, +¢, (3-2-1)
ACredit Spread, = a+ ByALEVEL, + 3,(ALEVEL,)* +¢, (3-2-2)

ACredit Spread, = a+ 3,ACALL, + 3, ASLPOE, + 3, (ALEVFEL,)* +¢, (3-2-3)

ACredit Spread, = o+ 3,AEDF,+ 3,(ALEVEL,)* +e, (3-2-4)

o]7] ALEVEL-& =4 49§ W3l (ALEVEL) = =4
A, ACALL> Z3ul9] W3}, ASLOPES =z & 4 7]&7] W3}
183l AEDF & o4 =4S WeslE e

<E 4-3-4>9] By (3-2-D& A&z e wstel A HER
T2 FE WIH(ALEVEL)9IY] #AAE AHEE 23} o2 959 A
st AlgxzeEe] WItE o] A7 Ad HF()o K
Longstaff 5(1995)2 FEWsled (+)e] #AE AW S, Duffee
(1998), Collin-Dufresne (2001), Z2#] 3l Christiansen(2002)2
o wdgk F(-)o #AE AFstth

28 (3-2-2)& =4 $9E WI(ALEVEL)S =2 & #HEA(A
LEVEL))S A&y = #sto <
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(AEDF)7} #7bAb 8 ugom wEolsly] uiolety ¥ & ok = 48
SEYE WSS o)A clow ddRAE Wkt dgHe S
S &S HelFth Ed AADYRE BANI A obrelA An /1F

(Akaike information criterion :AIC)¢] #to] 7MY =&

AR(2)Z EA3&}9 T},

<HE 4-3-4> AgrzH =g APA ] A
Model ACredit Spread, = a+ SALEVEL, +¢,
(3-2-1) AAA AA A BBB
A D&k A D&k A pak A pak
intercept| -0.0013  0.1587| -0.0013  0.1549] -0.0014  0.1449] -0.0022  0.0328
ALEVEL| -02789  <0001] -0.2788  <.0001| -0.2798  <.0001| -0.3215  <.0001
R? 0.4723 0.4712 0.4533 0.4962
Model ACredit Spread, = o+ 3 ALEVEL, + 3,(ALEVEL,)* +¢,
(3-2-92) AAA AA A BBB
A D&k A D&k A pak A pak
intercept|[ -0.0041  <.0001] -0.0041  <.0001| -0.0041  <.0001| -0.0045  <.0001
ALEVEL| -0.3052  <0001] -0.3049  <.0001| -0.3052  <.0001| -0.3435  <.0001
(ALEVEL*|  0.4137  <.0001| 04112  <.0001| 04007  <.0001| 0.3463  <.0001
R” 0.5205 0.5187 0.4964 0.5229
Model _ACredit Spread, = a+ 3, ACALL, + 8, ASLOPE, + 3,(ALEVEL,)® + ¢,
(3-2-3) AAA AA A BBB
A D&k A D&k A pak A pak
intercept| -0.0029  0.0037] -0.0029  0.0061| -0.0029  0.0043] -0.0027  0.0233
ACALL | -0.0447  0.0044| -0.0533  0.0012| -0.0486  0.0020] -0.0449  0.0144
ASLOPE | -0.3706  <.0001| -0.3760  <.0001| -0.3700  <.0001| -0.4070  <.0001
(ALEVEL|  0.2235  <.0001| 0.2169  <.0001|  0.2248  <.0001|  0.1040  0.0801
R’ 0.4778 0.4608 0.4766 0.4446
Model ACredit Spread, = a+ 3, AEDF,+ 3,(ALEVEL,)* +e,
(3-2-4) AAA AA A BBB
A p#k A p#k AL p#k AL p#k
intercept|[ -0.0009  0.5306] -0.0007  0.6216| -0.0007  0.6874| -0.0003  0.8869
AEDF 0.0513  0.0072| 0.0451  0.0123| 0.0472  0.0093| 0.0467  0.0222
(ALEVELY|  0.1307  0.0883| 0.1235  0.0803| 0.1146  0.0754|  0.1032  0.0871
AR(1) -0.1100  0.0713| -0.1349  0.0288] -0.1601  0.0093| -0.2096  0.0005
AR(2) -0.2023  0.0007| -0.2224  0.0002| -0.2526  <.0001| -0.3054  <.0001
R* 0.0913 0.1128 0.1387 0.1841
) PREe 1%, 5%, 283l 10%9] oS Agdit
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olt}. Fama®} French(1993)¢] F-LditEo] 7145 A8

. Fons(1994)¢] AF-EolfEo] S7tdrs E= U3

o] Weim AgATALI Sk A3 o] Agaxds WEE Al
2 7199 aENEgoel A solol 32 THaa Yt

A H= 2o

<E 4-3-5> 218~

=g FAAG L ARG B

ACredit Spread, = a+3,AKOSPI, + B,ALEVEL, + 3, HML, + 3,AIV, +¢,

Model
AAA AA A BBB
B30 e g A p@ A% b A% ot
intercept| -0.0016  0.0942] -0.0022  0.0086[ -0.0022  0.0576] -0.0026  0.1256
AKOSPI 0.1969  0.0107| 0.1319  0.0969] 0.1657  0.0031] 0.1258  0.0304
ALEVEL | -0.2010  <.0001f -0.1895  <.0001|] -0.1993  <.0001| -0.2042  <.0001
HML 0.0453  <.0001| 0.0433  <.0001|] 0.0460  <.0001| 0.0432  <.0001
ALV -0.0366  0.0055| -0.0326  0.0001| -0.0259  0.0057| -0.0298  0.0042
AR(1) -0.0827  0.1343| -0.0116  0.7558] -0.2184  <.0001| -0.2486  <.0001
AR(2) -0.2648  <.0001| 0.2674 <0001 -0.2515  <.0001| -0.3782  <.0001
R? 0.6877 0.6762 0.6702 0.6486
Model ACredit Spread, = a+ 3, ACALL, + 3, ASLOPE, + 3,(ALEVEL,)? + 3, HML, + ¢,
(3-3-2) AAA AA A BBB
A= pak A pak A pak Al pak
intercept| -0.0032  0.0016] -0.0032  0.0017[ -0.0032  0.0026] -0.0029  0.0123
ACALL | -0.0443  0.0046] -0.0482  0.0021| -0.0529  0.0013] -0.0445  0.0150
ASLOPE| -0.3720 <0001 -0.3716  <.0001| -0.3775  <.0001| -0.4085  <.0001
(ALEVEL)? 0.2278  <.0001| 0.2297 <0001 0.2217  <.0001] 0.1086  0.0670
HML 0.0375  0.0273| 0.0422  0.0130] 0.0420  0.0186| 0.0409  0.0397
R® 0.4818 0.4817 0.4656 0.4484
Model ACredit Spread, = a+ 3, AEDF, + 3,(ALEVEL,)? + 3,HML, +e,
(3-3-3) AAA AA A BBB
A= pak A pak A pak A pak
intercept| -0.0011  0.4433] -0.0009  0.5364[ -0.0008  0.6205] -0.0005  0.8329
AEDF 0.0527  0.0051| 0.0464  0.0085] 0.0489  0.0070| 0.0481  0.0171
(ALEVEL)? 0.1328  0.0790| 0.1248  0.0701] 0.1149  0.0671] 0.0991  0.0981
HML 0.0219  0.1535| 0.0223  0.1525] 0.0239  0.1346| 0.0269  0.0902
AR(1) -0.1005  0.0995| -0.1260  0.0413| -0.1559  0.0113| -0.2095  0.0005
AR(2) -0.2079  0.0005| -0.2287  0.0001| -0.2581  <.0001| -0.3120  <.0001
R® 0.0982 0.1200 0.1464 0.1923
) PR 1%, 5%, 28 10%9] FI57=S dHac
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ABSTRACT

The Determinants of Credit Spread Changes

- Applying VAR Model and GARCH Model

Lee, Ji Won
Dept. of Business Administration
Graduate School of

Sungshin Women's University

The paper investigate the determinants of credit spread changes.
Variables that should in theory determine credit spread changes have
rather limited explanatory power. Further, the residuals from this
regression are highly cross—correlated and the analysis of principal
components implies they are mostly driven by single common factor.
Although I consider macroeconomic and financial variables as proxies, [
cannot explain this common systematic component. I consider several

stock market and bond market variables as proxies.



Data is used for the period from 1 November 2000 through 30
December 1997 for a total of 693 observations. Credit spreads are
then defined as the difference between the yield of bond with AAA,
AA, A, and BBB ratings and associated yield of the treasury bond at
the 2~3 maturities.

Credit spreads have long-term memory effect, because Hurst
exponents are over 0.5. Credit spreads are continuous time series with
the trend.

[ find that daily series of credit spreads of all the ratings are
nonstationary, but changes in credit spreads are stationary at the 1%
level of significance. [ start the analysis by investigating how well
financial variables suggested by literature explain changes in credit
spreads of the four ratings. Then the presence of stationary
cointegrating vectors between credit spreads and their significant
explanatory variables is examined to discover their equilibrium
relations.

The combined model's results suggest that Fama & French
3-factors's changes in KOSPI return, size factor(SMB : small portfolio
minus big portfolio factor), value factor(HML : high portfolio minus low
portfolio factor) are significant and positive, respectively, in the AAA,
AA, and A credit grades. Stock market's intrinsic volatility. And the
changes in treasury bond rate level, changes in slope of yield curve,
and Expected Default Frequency(EDF) in the bond market's variables,

influence significantly and negatively to the changes of credit spread.



Our main empirical results suggest that daily credit spreads in the
each rating have strong relation with stock market factors and bond

market factors.



<H-3IE 1-1> VAR #AA - Credit Spread & LEVEL

Spread—AAA & LEVEL Spread-AAA LEVEL
Spread—-AAA 1 0.87831 0.00941
LEVEL 0.38858 1.14867
Spread-AAA 9 0.11122 -0.00836
LEVEL -0.36993 -0.15589
Equation Parameter Estimate S.E. Pr>|tl Variable
Spread-AAA Constant 1 -0.00029 0.00950 0.9753 1

AR1_1_1 0.87831 0.05208 0.0001 Spread-AAA(t-1)
AR1_1_2 0.00941 0.02083 0.6517 LEVEL(t-1)
AR2_1_1 0.11122 0.05199 0.0327 Spread-AAA(t-2)
AR2_1_2 -0.00836 0.02080 0.6881 LEVEL(t-2)
LEVEL Constant 2 0.02634 0.02382 0.2691 1
AR1_2_1 0.38858 0.13056 0.0030 Spread-AAA(t-1)
AR1_2_2 1.14867 0.05221 0.0001 LEVEL(t-1)
ARZ2_2_1 -0.36993 0.13032 0.0047 Spread-AAA(t-2)
AR2_2_2 -0.15589 0.05215 0.0029 LEVEL(t-2)
AIC -12.4099
SBC -12.3441
Spread—-AAA 0.9862 Pr> F <.0001
ANOVA LEVEL R-Square 0.9870 P> F <.0001
. . Spread—-AAA . 1.98126 Pr> Chi-Square <.0001
White Noise  ITpopr Dubin Watson ™"55585 [Pr> Chi-Square] __ <.0001
<H-3E 1-2> VAR #A - Credit Spread & SLOPE

Spread-AAA & SLOPE Spread-AAA SLOPE
Spread-AAA 1 0.80194 -0.04835
SLOPE 0.29096 1.11096
Spread—-AAA 9 0.18747 0.04671
SLOPE -0.27206 -0.11601
Equation Parameter Estimate S.E. Pr>|tl Variable
Spread-AAA Constant 1 0.00642 0.00403 0.1116 1

AR1_1_1 0.80194 0.05145 0.0001 Spread-AAA(t-1)
AR1_1_2 -0.04835 0.02800 0.0847 SLOPE(t-1)
AR2_1_1 0.18747 0.05149 0.0003 Spread-AAA(t-2)
AR2_1_2 0.04671 0.02793 0.0950 SLOPE(t-2)
SLOPE Constant 2 -0.00717 0.00746 0.3369 1
AR1_2_1 0.29096 0.09523 0.0023 Spread-AAA(t-1)
AR1_2_2 1.11096 0.05183 0.0001 SLOPE(t-1)
ARZ2_2_1 -0.27206 0.09531 0.0044 Spread-AAA(t-2)
AR2_2_2 -0.11601 0.05170 0.0252 SLOPE(t-2)
AIC -12.9781
SBC -12.9123
Spread-AAA 0.9863 Pr> F <.0001
ANOVA SLOPE R-Square 0.9853 P> F <.0001
. . Spread—-AAA . 1.97289 Pr> Chi-Square <.0001
White Noise 57 opg Dubin Watson ™"55585 [Pr> Chi-Square] __ <.0001




<H-3¥ 1-3> VAR #A - Credit Spread & EDF

Spread—-AAA & EDF Spread-AAA EDF
Spread—AAA 1 1.17420 -0.00385
EDF 0.03573 0.96295
Spread—-AAA 9 -0.17997 0.00543
EDF -0.05580 0.01516
Equation Parameter Estimate S.E. Pr>|tl Variable
Spread-AAA Constant 1 0.00022 0.00619 0.9716 1
AR1_1_1 1.17420 0.05176 0.0001 Spread-AAA(t-1)
AR1_1_2 -0.00385 0.02039 0.8504 EDF(t-1)
AR2_1_1 -0.17997 0.05183 0.0006 Spread-AAA(t-2)
ARZ2_1_2 0.00543 0.02021 0.7884 EDF(t-2)
EDF Constant 2 0.03941 0.01595 0.0139 1
AR1_2_1 0.03573 0.13335 0.7889 Spread-AAA(t-1)
AR1_2_2 0.96295 0.05253 0.0001 EDF(t-1)
AR2_2_1 -0.05580 0.13352 0.6762 Spread-AAA(t-2)
AR2_2_2 0.01516 0.05207 0.7711 EDF(t-2)
AIC -14.2536
SBC -14.1480
Spread-AAA 0.9905 Pr> F <.0001
ANOVA EDF R-Square 0.9701 Pr> F <0001
. . Spread-AAA . 2.04923 Pr> Chi-Square <.0001
White Noise  ppp Dubin Watson =555 b5 Chi—Square]  <.0001
Spread-AA & EDF Spread-AA EDF
Spread—AA 1 1.21633 -0.00770
EDF 0.01827 0.96122
Spread—AA 9 -0.22000 0.00880
EDF -0.03935 0.01288
Equation Parameter Estimate S.E. Pr>|t| Variable
Spread-AA Constant 1 0.00072 0.00716 0.9201 1
AR1_1_1 1.21633 0.05125 0.0001 Spread-AA(t-1)
AR1_1_2 -0.00770 0.02041 0.7062 EDF(t-1)
AR2_1_1 -0.22000 0.05137 0.0001 Spread-AA(t-2)
AR2_1_2 0.00880 0.02019 0.6632 EDF(t-2)
EDF Constant 2 0.04891 0.01842 0.0083 1
AR1_2_1 0.01827 0.13173 0.8898 Spread-AA(t-1)
AR1_2_2 0.96122 0.05246 0.0001 EDF(t-1)
AR2_2_1 -0.03935 0.13206 0.7659 Spread-AA(t-2)
AR2_2_2 0.01288 0.05189 0.8041 EDF(t-2)
AIC -14.2507
SBC -14.1451
Spread—AA 0.9933 Pr> F <.0001
ANOVA EDF R-Square 0.9701 P> F <.0001
. . Spread-AA . 2.07831 Pr> Chi-Square <.0001
White Noise  ppp Dubin Watson ™—"06574 [pr> Chi-Square] __ <.0001




Spread-A & EDF Spread-A EDF
Spread—-A 1 1.26284 -0.00952
EDF 0.00309 0.95992
Spread—-A 9 -0.26352 0.01223
EDF -0.01843 0.00950
Equation Parameter Estimate S.E. Pr>|t| Variable
Spread-A Constant 1 -0.00295 0.00873 0.7359 1
AR1_1_1 1.26284 0.05063 0.0001 Spread-A(t-1)
AR1_1_2 -0.00952 0.02172 0.6615 EDF(t-1)
AR2_1_1 -0.26352 0.05079 0.0001 Spread-A(t-2)
AR2_1_2 0.02145 0.02145 0.5688 EDF(t-2)
EDF Constant 2 0.02107 0.02107 0.0062 1
AR1_2_1 0.12222 0.12222 0.9798 Spread-A(t-1)
AR1_2_2 0.05243 0.05243 0.0001 EDF(t-1)
AR2_2_1 0.12261 0.12261 0.8806 Spread-A(t-2)
AR2_2_2 0.05177 0.05177 0.8546 EDF(t-2)
AIC -14.1273
SBC -14.0218
Spread—A 0.9972 Pr> F <.0001
ANOVA EDF R-Square 0.9702 Pr> F <.0001
. . Spread-A . 2.10671 Pr> Chi-Square <.0001
White Noise  ppp Dubin Watson ™"5200 ™ [pr> Chi—Square] __ <.0001
Spread-BBB & EDF Spread-BBB EDF
Spread-BBB 1 1.33600 -0.02079
EDF -0.00944 0.95832
Spread—-BBB 9 -0.33597 0.02404
EDF -0.00170 0.00434
Equation Parameter Estimate S.E. Pr>|t| Variable
Spread-BBB Constant 1 -0.00373 0.01566 0.8121 1
AR1_1_1 1.33600 0.04930 0.0001 Spread-BBB(t-1)
AR1_1_2 -0.02079 0.02440 0.3948 EDF(t-1)
AR2_1_1 -0.33597 0.04943 0.0001 Spread-BBB(t-2)
AR2_1_2 0.02404 0.02411 0.3194 EDF(t-2)
EDF Constant 2 0.09134 0.03357 0.0068 1
AR1_2_1 -0.00944 0.10567 0.9288 Spread-BBB(t-1)
AR1_2_2 0.95832 0.05231 0.0001 EDF(t-1)
AR2_2_1 -0.00170 0.10596 0.9872 Spread-BBB(t-2)
AR2_2_2 0.00434 0.05167 0.9332 EDF(t-2)
AIC -13.8885
SBC -13.7829
Spread—-BBB 0.9988 Pr> F <.0001
ANOVA EDF R-Square 0.9702 Pr> F <.0001
. . Spread—-BBB . 2.15632 Pr> Chi-Square <.0001
White Noise g Dubin Watson =5 55053 [pr> Chi-Square] _ <.0001




<H-3E 1-4> VAR A - Credit Spread & CALL

Spread—-AA & CALL Spread-AA CALL
Spread—AA 1 0.87394 0.00270
CALL -0.11899 0.66726
Spread-AA 9 0.11425 0.00092
CALL 0.11133 0.32206
Equation Parameter Estimate S.E. Pr>|t| Variable
Spread-AA Constant 1 -0.00745 0.01391 0.5925 1
AR1_1_1 0.87394 0.03786 0.0001 Spread-AA(t-1)
AR1_1_2 0.00270 0.01992 0.8921 CALL(t-1)
AR2_1_1 0.11425 0.03770 0.0025 Spread-AA(t-2)
AR2_1_2 0.00092 0.01991 0.9632 CALL(t-2)
CALL Constant 2 0.04828 0.02517 0.0555 1
AR1_2_1 -0.11899 0.06849 0.0828 Spread-AA(t-1)
AR1_2_2 0.66726 0.03603 0.0001 CALL(t-1)
AR2_2_1 0.11133 0.06820 0.1031 Spread-AA(t-2)
AR2_2_2 0.32206 0.03601 0.0001 CALL(t-2)
AIC -12.3909
SBC -12.3251
Spread-AA 0.9876 Pr> F <.0001
ANOVA CALL R-Square 0.9769 Pr> F <.0001
. . Spread—AA . 1.97253 Pr> Chi-Square <.0001
White Noise [0 7 Dubin Watson = s Tpr> Chi-Square] _ <.0001
Spread-A & CALL Spread-A CALL
Spread—-A 1 0.89938 -0.00370
CALL -0.12553 0.66553
Spread-A 9 0.09194 0.00387
CALL 0.11709 0.32249
Equation Parameter Estimate S.E. Pr>|tl Variable
Spread-A Constant 1 0.00775 0.01419 0.5848 1
AR1_1_1 0.89938 0.03794 0.0001 Spread-A(t-1)
AR1_1_2 -0.00370 0.02051 0.8567 CALL(t-1)
AR2_1_1 0.09194 0.03781 0.0153 Spread-A(t-2)
AR2_1_2 0.00387 0.02045 0.8500 CALL(t-2)
CALL Constant 2 0.05731 0.02491 0.0217 1
AR1_2_1 -0.12553 0.06663 0.0600 Spread-A(t-1)
AR1_2_2 0.66553 0.03602 0.0001 CALL(t-1)
AR2_2_1 0.11709 0.06640 0.0783 Spread-A(t-2)
AR2_2_2 0.32249 0.03592 0.0001 CALL(t-2)
AIC -12.3348
SBC -12.2691
Spread-A 0.9904 Pr> F <.0001
ANOVA CALL R-Square 0.9769 Pr> F <.0001
. . Spread-A . 1.96396 Pr> Chi-Square <.0001
White Noise  foa 77 Dubin Watson 5 5e597 [Pr> Chi-Square| __ <.0001




<H-3® 2-1> VECM #4 - Credit Spread & LEVEL

Type of Model VECM(2)
Spread-AA & LEVEL |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1

Long-Run Parameter
Beta Estimates
When RANK=1

Adjustment Coefficient
Alpha Estimates
When RANK=1

Parameter Alpha *

Beta' Estimates

AR Coefficients of

Differenced Lag

Variable 1 1 Spread-AA LEVEL | DIF Lag Spread-AA LEVEL
Spread-AA 1.00000 -0.00954 -0.00954  0.00077 1 -0.08337 0.01742
LEVEL -0.08064 0.02034 0.02034 -0.00164 0.37279  0.15316
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-AA |Constant 0.00212 0.00191 1.11 0.2686 1
AR1_1_1 -0.00954 0.00417 Spread-AA(t-1)
AR1_1_2 0.00077 0.00034 LEVEL(t-1)
AR2_1_1 -0.08337 0.05187 -1.61 0.1084 D_Spread-AA(t-1)
AR2_1_2 0.01742 0.02078 0.84 0.4021 D_LEVEL(t-1)
D_LEVEL Constant -0.00739 0.00478 -1.55 0.1228 1
AR1_2_1 0.02034 0.01042 Spread-AA(t-1)
AR1_2_2 -0.00164 0.00084 LEVEL(t-1)
AR2_2_1 0.37279 0.12963 2.88 0.0042 D_Spread-AA(t-1)
AR2_2_2 0.15316 0.05193 2.95 0.0033 D_LEVEL(t-1)
AIC -12.4066
SBC -12.3540
Spread-AA 0.0221 3.88 0.0040
ANOVA LEVEL R-Square 0.0200 F Value 349 Pr>F 00079
White Noise E;r\;];i AA Dubin Watson 13;?22 Chi-Square 2675292.8932 Pr>ChiSq %
Type of Model VECM(2)
Spread-A & LEVEL |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-A  LEVEL | DIF Lag Spread-A LEVEL
Spread-A 1.00000 -0.00598 -0.00598 -0.00298 1 -0.04412 0.03260
LEVEL 0.49825 0.00155 0.00155  0.00077 0.31813 0.13616
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-A Constant 0.02135 0.01068 2.00 0.0460 1
AR1_1_1 -0.00598 0.00282 Spread-A(t-1)
AR1_1_2 -0.00298 0.00140 LEVEL(t-1)
AR2_1_1 -0.04412 0.05113 -0.68 0.3885 D_Spread-A(t-1)
AR2_1_2 0.03260 0.02101 1.55 0.1212 D_LEVEL(t-1)
D_LEVEL Constant -0.00632 0.02609 -0.24 0.8066 1
AR1_2_1 0.00155 0.00688 Spread-A(t-1)
AR1_2_2 0.00077 0.00343 LEVEL(t-1)
AR2_2_1 0.31813 0.12485 2.55 0.0110 D_Spread-A(t-1)
AR2_2_2 0.13616 0.05130 2.65 0.0081 D_LEVEL(t-1)
AIC -12.3240
SBC -12.2714
Spread-A 0.0185 3.23 0.0122
ANOVA LEVEL R-Square 00116 F Value 502 Pr>F 00903
White Noise i;r\;;i A Dubin Watson 13;;23 Chi-Square 266973(?'2277 Pr>ChiSq 7?8881




Type of Model VECM(2)
Spread-BBB & LEVEL |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient -
X K Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
) - Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-BBB  LEVEL |DIF Lag Spread-BBB LEVEL
Spread-BBB 1.00000 -0.00558 -0.00558 -0.00750 1 -0.01014 0.03071
LEVEL 1.34388 -0.00023 -0.00023 -0.00031 0.13719  0.09200
Equation Parameter Estimate S.E. t Value Pr>|t| Variable
D_Spread-BBB |Constant 0.05789 0.01557 3.72 0.0002 1
AR1_1_1 -0.00558 0.00145 Spread-BBB(t-1)
AR1_1_2 -0.00750 0.00195 LEVEL(t-1)
AR2_1_1 -0.01014 0.05355 -0.19 0.8498 D_Spread-BBB(t-1)
AR2_1_2 0.03071 0.02390 1.29 0.1992 D_LEVEL(t-1)
D_LEVEL Constant 0.00181 0.03493 0.05 0.9588 1
AR1_2_1 -0.00023 0.00325 Spread-BBB(t-1)
AR1_2_2 -0.00031 0.00437 LEVEL(t-1)
AR2_2_1 0.13719 0.12015 1.14 0.2539 D_Spread-BBB(t-1)
AR2_2_2 0.09200 0.05362 1.72 0.0867 D_LEVEL(t-1)
AIC -12.2289
SBC -12.1763
Spread-BBB 0.0254 4.46 0.0015
ANOVA LEVEL R-Square 0.0043 F Value 0.74 Pr>F BETEE
White Noise ig;f;i BBB Dubin Watson 133233 Chi-Square 1793053"1150 Pr>ChiSq 728881




<H-3® 2-2> VECM #H4 -

Credit Spread & SLOPE

Type of Model VECM(2)
Spread-AA & SLOPE |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient -
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
) - Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-AA SLOPE | DIF Lag Spread-AA SLOPE
Spread-AA 1.00000 -0.00473 -0.00473 0.00152 1 -0.14697 -0.02698
SLOPE -0.39298 0.01717 0.01717  -0.00950 0.28388  0.11986
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-AA |Constant 0.00118 0.00204 0.58 0.5640 1
ARI_1_1 -0.00473 0.00316 Spread-AA(t-1)
AR1_1_2 0.00186 0.00124 SLOPE(t-1)
AR2_1_1 -0.14697 0.05152 -2.85 0.0045 D_Spread-AA(t-1)
AR2_1_2 -0.02698 0.02796 -.096 0.3349 D_SLOPE(t-1)
D_SLOPE Constant -0.00754 0.00375 -2.01 0.0449 1
AR1_2_1 0.01717 0.00578 Spread-AA(t-1)
AR1_2_2 -0.00675 0.00227 SLOPE(t-1)
AR2_2_1 0.28388 0.09451 3.00 0.0028 D_Spread-AA(t-1)
AR2_2_2 0.11986 0.05128 2.34 0.0197 D_SLOPE(t-1)
AIC -12.9685
SBC -12.9159
Spread-AA 0.0185 3.23 0.0113
ANOVA SLOPE R-Square 0.0273 F Value 1389 Pr>F 00006
White Noise :ig;g AA Dubin Watson 132;;; Chi-Square 216024(?6858 Pr>ChiSq %
Type of Model VECM(2)
Spread-A & SLOPE |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-A  SLOPE | DIF Lag Spread-A SLOPE
Spread-A 1.00000 -0.00263 -0.00263 0.00173 1 -0.09614 0.00481
SLOPE -0.65519 0.01215 0.01215 -0.00796 0.25391  0.10956
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-A  |Constant 0.00054 0.00209 0.26 0.7951 1
AR1_1_1 -0.00263 0.00239 Spread-A(t-1)
AR1_1_2 0.00173 0.00157 SLOPE(t-1)
AR2_1_1 -0.09614 0.05082 -1.89 0.0589 D_Spread-A(t-1)
AR2_1_2 -0.00481 0.02827 -0.17 0.8650 D_SLOPE(t-1)
D_SLOPE Constant -0.00707 0.00372 -1.90 0.0579 1
AR1_2_1 0.01215 0.00427 Spread-A(t-1)
AR1_2_2 -0.00796 0.00280 SLOPE(t-1)
AR2_2_1 0.25391 0.09062 2.80 0.0052 D_Spread-A(t-1)
AR2_2_2 0.10956 0.05042 2.17 0.0301 D_SLOPE(t-1)
AIC -12.8782
SBC -12.8256
Spread-A 0.0106 1.83 0.1217
ANOVA SLOPE R-Square 0.0250 F Value 139 Pr > F T 0.0016
White Noise :Elglfg A Dubin Watson 1ggégi Chi-Square 214048?é904 Pr>ChiSq 728881




Type of Model VECM(2)
Spread-BBB & SLOPE |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient -
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-BBB  SLOPE |DIF Lag Spread-BBB  SLOPE
Spread-BBB 1.00000 -0.00521 -0.00521 -0.01025 1 -0.05728 -0.00216
SLOPE 1.96573 0.00058 0.00058  -0.00113 0.22360  0.10649
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-BBB |Constant 0.02356 0.00743 3.17 0.0016 1
AR1_1_1 -0.00521 0.00149 Spread-BBB(t-1)
AR1_1_2 -0.01025 0.00293 SLOPE(t-1)
AR2_1_1 -0.05728 0.05131 -1.12 0.2646 D_Spread-BBB(t-1)
AR2_1_2 -0.00216 0.03115 -0.07 0.9448 D_SLOPE(t-1)
D_SLOPE Constant -0.00155 0.01223 -0.13 0.8994 1
AR1_2_1 0.00058 0.00246 Spread-BBB(t-1)
AR1_2_2 0.00113 0.00483 SLOPE(t-1)
AR2_2_1 0.22360 0.08443 2.65 0.0083 D_Spread-BBB(t-1)
AR2_2_2 0.10649 0.05126 2.08 0.0381 D_SLOPE(t-1)
AIC -12.7268
SBC -12.6742
Spread-BBB 0.0184 3.21 0.0126
ANOVA SLOPE R-Square 0.0103 F Value 173 Pr>F 01301
- — 5 <
White Noise Zilg;g BBBY b ubin Watson 132;2‘7’ Chi-Square 1171265'1927 Pr>ChiSq %




<E3Z 2-4> VECM A

261 -

Credit Spread & CALL

Spread-AAA & CALL

Type of Model
Estimation Method

VECM(2)

Maximum Likelihood Estimation

Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient -
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-AAA  CALL |DIF Lag Spread-AAA  CALL
Spread-AAA 1.00000 -0.01379 -0.01379  0.00302 1 -0.12624 -0.00614
CALL -0.21915 -0.01232 -0.01232  0.00270 -0.08399 -0.32736
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-AAA |Constant -0.00550 0.00203 -2.71 0.0068 1
AR1_1_1 -0.01379 0.00512 Spread-AAA(t-1)
AR1_1_2 0.00302 0.00112 CALL(t-1)
AR2_1_1 -0.12624 0.03746 -3.37 0.0008 D_Spread-AAA(t-1)
AR2_1_2 -0.00614 0.01971 -0.31 0.7557 D_CALL(t-1)
D_CALL Constant -0.00667 0.00370 -1.80 0.0716 1
AR1_2_1 -0.01232 0.00934 Spread-AAA(t-1)
AR1_2_2 0.00270 0.00205 CALL(t-1)
AR2_2_1 -0.08399 0.06835 -1.23 0.2195 D_Spread-AAA(t-1)
AR2_2_2 -0.32736 0.03597 -9.10 0.0001 D_CALL(t-1)
AIC -12.3981
SBC -12.3455
Spread-AAA 0.0272 4.80 0.0008
ANOVA CALL R-Square 01101 F Value 5118 Pr>F <0001
White Noise (S:ZI}SEd AAA Dubin Watson ;g;gfg Chi-Square zg;ggi Pr>ChiSq %
Type of Model VECM(2)
Spread-BBB & CALL |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-BBB ~ CALL |DIF Lag Spread-BBB ~ CALL
Spread-BBB 1.00000 -0.00538 -0.00538  -0.00757 1 -0.03888 -0.00341
CALL 1.40810 -0.00694 -0.00694 -0.00977 0.15090 -0.32119
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-BBB |Constant 0.04937 0.01639 3.01 0.0027 1
ARI1_1_1 -0.00538 0.00171 Spread-BBB(t-1)
AR1_1_2 -0.00757 0.00241 CALL(t-1)
AR2_1_1 -0.03888 0.03765 -1.03 0.3022 D_Spread-BBB(t-1)
AR2_1_2 -0.00341 0.02229 -0.15 0.8786 D_CALL(t-1)
D_CALL Constant 0.06317 0.02620 2.41 0.0162 1
AR1_2_1 -0.00694 0.00274 Spread-BBB(t-1)
AR1_2_2 -0.00977 0.00385 CALL(t-1)
AR2_2_1 -0.15090 0.06020 -2.51 0.0124 D_Spread-BBB(t-1)
AR2_2_2 -0.32119 0.03563 -9.01 0.0001 D_CALL(t-1)
AIC -12.1591
SBC -12.1065
Spread-BBB 0.0152 2.64 0.0326
ANOVA CALL R-Square 01211 F Value 5359 Pr>F <0001
White Noise (S:ZTEd BBB Dubin Watson ;ggggg Chi-Square é;?ggé Pr>ChiSq 7§8881




<HE 2-5> VECM AA -

Credit Spread & IV

Spread-AAA & IV

Type of Model
Estimation Method

VECM(2)

Maximum Likelihood Estimation

Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient -
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-AAA v DIF Lag Spread-AAA v
Spread-AAA 1.00000 0.00002 0.00002 0.00587 1 -0.13042 0.00988
v 338.11414 -0.00060 -0.00060 -0.20391 -0.00427 -0.30513
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-AAA |Constant -0.00321 0.00608 -0.53 0.5983 1
AR1_1_1 0.00002 0.00005 Spread-AAA(t-1)
AR1_1_2 0.00587 0.01762 V(t-1)
AR2_1_1 -0.13042 0.03763 -3.47 0.0006 D_Spread-AAA(t-1)
AR2_1_2 0.00988 0.02301 0.43 0.6678 D_IV(t-1)
D_IV Constant 0.06833 0.00957 7.14 0.0001 1
AR1_2_1 -0.00060 0.00008 Spread-AAA(t-1)
AR1_2_2 -0.20391 0.02773 v@-1)
AR2_2_1 -0.00427 0.05921 -0.07 0.9425 D_Spread-AAA(t-1)
AR2_2_2 -0.30513 0.03621 -8.43 0.0001 D_IV(t-1)
AIC -12.6744
SBC -12.6218
Spread-AAA 0.0177 3.08 0.0157
ANOVA v R-Square 0.2260 F Value 19.99 Pr>F <0001
White Noise IS\?erd AAA Dubin Watson ;?Zigg Chi-Square ;gg;g; Pr>ChiSq 7§8881
Type of Model VECM(2)
Spread-AA & IV Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-AA v DIF Lag Spread-AA v
Spread-AA 1.00000 -0.00004 -0.00004 -0.00143 1 -0.11678 0.01774
v 39.16966 -0.00524 -0.00524  -0.20507 -0.01614 -0.30480
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-AA Constant -0.00069 0.00642 -0.11 0.9141 1
AR1_1_1 -0.00004 0.00045 Spread-AA(t-1)
AR1_1_2 -0.00143 0.01770 V(t-1)
AR2_1_1 -0.11678 0.03771 -3.10 0.0020 D_Spread-AA(t-1)
AR2_1_2 0.01774 0.02309 0.77 0.4425 D_IV(t-1)
D_IV Constant 0.07237 0.01006 7.20 0.0001 1
AR1_2_1 -0.00524 0.00071 Spread-AA(t-1)
AR1_2_2 -0.20507 0.02774 -1
AR2_2_1 -0.01614 0.05909 -0.27 0.7848 D_Spread-AA(t-1)
AR2_2_2 -0.30480 0.03618 -8.42 0.0001 D_IV(t-1)
AIC -12.6675
SBC -12.6149
Spread-AA 0.0146 2.54 0.0385
ANOVA 1\5’ R-Square 05267 F Value oot Pr>F oo
White Noise IS\?redd AA Dubin Watson ;?Zééz Chi-Square ;ggégé Pr>ChiSq 7?8881




Type of Model VECM(2)
Spread-A & IV Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 Spread-A v DIF Lag Spread-A v
Spread-A 1.00000 -0.00070 -0.00070  -0.01089 1 -0.09273 0.02191
v 15.57800 -0.01408 -0.01408 -0.21936 -0.01256 -0.29833
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-A Constant 0.00320 0.00774 0.41 0.6791 1
AR1_1_1 -0.00070 0.00120 Spread-A(t-1)
AR1_1_2 -0.01089 0.01872 v@-1)
AR2_1_1 -0.09273 0.03781 -2.45 0.0144 D_Spread-A(t-1)
AR2_1_2 0.02191 0.02382 0.92 0.3581 D_IV(t-1)
D_IV Constant 0.08888 0.01176 7.56 0.0001 1
AR1_2_1 -0.01408 0.00183 Spread-A(t-1)
AR1_2_2 -0.21936 0.02843 V(t-1)
AR2_2_1 -0.01256 0.05742 -0.22 0.8269 D_Spread-A(t-1)
AR2_2_2 -0.29833 0.03618 -8.24 0.0001 D_IV(t-1)
AIC -12.6179
SBC -12.5653
Spread-A 0.0100 1.74 0.1400
ANOVA v R-Square 0.2317 F Value 5164 Pr >F <000l
White Noise IS\?read A Dubin Watson é?iiég Chi-Square ggggég Pr>ChiSq %
Type of Model VECM(2)
Spread-BBB & IV |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-BBB v DIF Lag Spread-BBB v
Spread-BBB 1.00000 -0.00076 -0.00076  -0.01434 1 -0.03178 0.02237
v 18.94214 -0.01241 -0.01241 -0.23512 -0.01501 -0.29120
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-BBB |Constant 0.00563 0.01122 0.50 0.6162 1
AR1_1_1 -0.00076 0.00112 Spread-BBB(t-1)
AR1_1_2 -0.01434 0.02122 V(t-1)
AR2_1_1 -0.03178 0.03784 -0.84 0.4013 D_Spread-BBB(t-1)
AR2_1_2 0.02237 0.02632 0.85 0.3955 D_IV(t-1)
D_IV Constant 0.12272 0.01543 7.95 0.0001 1
AR1_2_1 -0.01241 0.00154 Spread-BBB(t-1)
AR1_2_2 -0.23512 0.02919 V(t-1)
AR2_2_1 -0.01501 0.05205 -0.29 0.7731 D_Spread-BBB(t-1)
AR2_2_2 -0.29120 0.03619 -8.05 0.0001 D_IV(t-1)
AIC -12.4339
SBC -12.3813
Spread-BBB 0.0023 0.40 0.8110
ANOVA 1\5’ R-Square 09773 F Value i on Pr>F oo
White Noise IS\?erd BBB Dubin Watson ;?2??; Chi-Square ;g;;;g Pr>ChiSq 7?8881




<HE 2-6> VECM AA -

Credit Spread & KOSPI

Type of Model VECM(2)
Spread-AAA & KOSPI |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
) - Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-AAA  KOSPI |DIF Lag Spread-AAA  KOSPI
Spread-AAA 1.00000 0.00025 0.00025  -0.00304 -0.12985 -0.01116
KOSPI -11.95149 0.00232 0.00232  -0.02778 -0.00173 0.02547
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-AAA |Constant -0.00080 0.00235 -0.34 0.7343 1
ARI1_1_1 0.00025 0.00116 Spread-AAA(t-1)
AR1_1_2 -0.00304 0.01382 KOSPI(t-1)
AR2_1_1 -0.12985 0.03770 -3.44 0.0006 D_Spread-AAA(t-1)
AR2_1_2 -0.01116 0.05951 -0.19 0.8513 D_KOSPI(t-1)
D_KOSPI Constant 0.00385 0.00150 2.56 0.0105 1
AR1_2_1 0.00232 0.00074 Spread-AAA(t-1)
AR1_2_2 -0.02778 0.00885 KOSPI(t-1)
AR2_2_1 -0.00173 0.02414 -0.07 0.9428 D_Spread-AAA(t-1)
AR2_2_2 0.02547 0.03811 0.67 0.5042 D_KOSPI(t-1)
AIC -14.4740
SBC -14.4214
Spread-AAA 0.0171 2.99 0.0184
ANOVA KOSPI R-Square 0.0142 F Value 547 Pr > F 00136
White Noise }S{pgg;;l*AAA Dubin Watson 13;?;; Chi-Square gggggg Pr>ChiSq 7?8881
Type of Model VECM(2)
Spread-AA & KOSPI |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-AA KOSPI |DIF Lag Spread-AA KOSPI
Spread-AA 1.00000 -0.00027 -0.00027 -0.02041 1 -0.11870 -0.02041
KOSPI 75.24360 -0.00035 -0.00035 -0.02608 -0.00063 -0.02608
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-AA  |Constant 0.00297 0.00308 0.97 0.3344 1
AR1_1_1 -0.00027 0.00018 Spread-AA(t-1)
AR1_1_2 -0.02041 0.01367 KOSPI(t-1)
AR2_1_1 -0.11870 0.03777 -3.14 0.0017 D_Spread-AA(t-1)
AR2_1_2 -0.00163 0.05973 -0.03 0.9782 D_KOSPI(t-1)
D_KOSPI Constant 0.00523 0.00197 2.66 0.0080 1
AR1_2_1 -0.00035 0.00012 Spread-AA(t-1)
AR1_2_2 -0.02608 0.00874 KOSPI(t-1)
AR2_2_1 -0.00063 0.02415 -0.03 0.9792 D_Spread-AA(t-1)
AR2_2_2 0.02525 0.03819 0.66 0.5087 D_KOSPI(t-1)
AIC -14.4687
SBC -14.4161
Spread-AA 0.0170 2.95 0.0195
ANOVA KOSPL R-Square 0.0129 F Value 503 Pr>F T 0.0638
White Noise IS;S:;?_AA Dubin Watson 13;;3: Chi-Square ;Sgigg Pr>ChiSq 7§8881




Type of Model VECM(2)
Spread-A & KOSPI |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-A KOSPI |DIF Lag Spread-A  KOSPI
Spread-A 1.00000 -0.00325 -0.00325 -0.03079 1 -0.09609 -0.00175
KOSPI 9.47296 -0.00237 -0.00237 -0.02247 -0.00029 0.02417
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-A Constant 0.00838 0.00439 1.91 0.0569 1
AR1_1_1 -0.00325 0.00142 Spread-A(t-1)
AR1_1_2 -0.03079 0.01342 KOSPI(t-1)
AR2_1_1 -0.09609 0.03777 -2.54 0.0112 D_Spread-A(t-1)
AR2_1_2 -0.00175 0.06130 -0.03 0.9772 D_KOSPI(t-1)
D_KOSPI Constant 0.00691 0.00274 2.52 0.0119 1
AR1_2_1 -0.00237 0.00088 Spread-A(t-1)
AR1_2_2 -0.02247 0.00837 KOSPI(t-1)
AR2_2_1 -0.00029 0.02356 -0.01 0.9900 D_Spread-A(t-1)
AR2_2_2 0.02417 0.03823 0.63 0.5274 D_KOSPI(t-1)
AIC -14.4133
SBC -14.3607
Spread-A 0.0164 2.85 0.0230
ANOVA KOSPL R-Square 0.0105 F Value 181 Pr >F T o1244
White Noise ?{g;i? A Dubin Watson 133382 Chi-Square ggg;gg Pr>ChiSq %
Type of Model VECM(2)
Spread-BBB & KOSPI |Estimation Method Maximum Likelihood Estimation
Cointegrated Rank 1
Long-Run Parameter|Adjustment Coefficient .
. . Parameter Alpha * AR Coefficients of
Beta Estimates Alpha Estimates . .
) - Beta' Estimates Differenced Lag
When RANK=1 When RANK=1
Variable 1 1 Spread-BBB  KOSPI |DIF Lag Spread-BBB  KOSPI
Spread-BBB 1.00000 -0.00731 -0.00731 -0.07749 1 -0.06279 0.05886
KOSPI 10.59947 -0.00172 -0.00172  -0.01823 0.00594  0.02223
Equation Parameter Estimate S.E. t Value Pr>|tl Variable
D_Spread-BBB |Constant 0.03923 0.00774 5.07 0.0001 1
AR1_1_1 -0.00731 0.00135 Spread-BBB(t-1)
AR1_1_2 -0.07749 0.01433 KOSPI(t-1)
AR2_1_1 -0.06279 0.03757 -1.67 0.0952 D_Spread-BBB(t-1)
AR2_1_2 0.05886 0.06653 0.88 0.3766 D_KOSPI(t-1)
D_KOSPI Constant 0.00958 0.00447 2.15 0.0323 1
AR1_2_1 -0.00172 0.00078 Spread-BBB(t-1)
AR1_2_2 -0.01823 0.00828 KOSPI(t-1)
AR2_2_1 0.00594 0.02169 0.27 0.7844 D_Spread-BBB(t-1)
AR2_2_2 0.02223 0.03841 0.58 0.5629 D_KOSPI(t-1)
AIC -14.2534
SBC -14.2008
Spread-BBB 0.0417 7.45 <.0001
ANOVA KOSPL R-Square 0.0076 F Value 132 Pr > F 02616
White Noise }S{[gsg;? BBB Dubin Watson 1322?2 Chi-Square ég;é;; Pr>ChiSq 7§8881
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