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Response to Nonfactorized One Unit Innovations + 2 S .E.
Response of ML to ML Response of ML to SL
3 3
24 . e —— - 2]
e m»,_,,, 1
ol [ e
-1 -14 -
-2 I [ — e e o
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of SL to ML
1.2
R e B
oal T
0.0 Jzmerr oo e
0.4 0.4 —
0.8 , , , , , , , , 0.8 , , , , i \wl\“\“: 77777 I
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9
ML: Azx¢, SL: AH=¢]
<E 4> 270 ot 23 (Bh=)
ML SL
ML(—1) 1.097 0.136
(0.079) (0.060)
[13.927] [2.268]
SL(-1) —0.285 0.580
(0.209) (0.159)
[—1.363] [3.650]
C 19.950 29.383
(14.453) (10.962)
[1.380] [2.680]
F0) e mEAA [ e @ o
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Error Correction: D(ML) D(SL)
CointEql —0.338 0.255
(0.219) (0.178)
[—1.545] [1.434]
D(ML(-1)) 0.212 —0.328
(0.258) (0.210)
[0.821] [—1.564]
D(SL(-1)) 0.088 0.232

(0.290) (0.236)
[0.305] [0.983]

C 0.485 0.394
(0.236) (0.192)
[2.059] [2.054]
T 0() ek BmEEA [ ] 2 twke 9]

2 AR

L ool e 24 A= oF AellA A deelM e Alxzdd MuHA]izt

o] FoAaMY FadA T& AdE = ow Aol BgekA g A

w8 AR RTE FEol e FFEAe] F1 el ket olHd
= Az Muads TF AR eR volM EAsE Tdst

2o

ol A AL AEFINA 479 AFZAF A3 AH|AAE A9 E 3719
AMul2=q] gk TExlE SAtgaEs AvEea th B2 Backus,
Kehoe & Kydland (1992)¢] %8S 553 Zo] ¥u o= malshd o
=3 2o



V5K
€2t
€3t
€511t
€512,
€513,

exple,,), i,j= ML\, ML2, ML3, M4, SL1, SI2, SL3,

P11 P12 Pr3 Pia Pis Pre Prr\(108A w1
Pa1 P22 P23 P24 P25 Pag Por logA]L[LZ,t -1
P31 P32 P33 P3a P35 P36 P37 || 108 A yrs 41
Ps1 Psa Psg Psa Pss Psg Ps7 || 108A g 44
Pe1 P2 P Pea P Pec Per || 108 A g7, 1
\D71 P12 Prs Pra Prs Prg Prr/\O8A g5y

1
Gy
C3
Cs
Ce
&

Pij
Aj,t —1

1

7

lOgA]MM,t = | C4 [T| Pua1 Pa2 Paz Paa Pus Pag Par IOgAMm,t—l | € purat

(logA
logA MI2,t
logA 5.4
logAg, ,
logAgys 4
logA g,

(6) Ai,t = Cz’(/

(7)

L

~
oy
<
~N

)

AN el d= ATE

9 4

7} 95% Al F ¢+

= ol M= 7]

1

)
“

Al ol .

T
T

SR

=
=

7}

e o)

v A A%

AxPo] tE

Al

o

FA YERstE

s

=
R

AzPo]

}

<)
“

AAAA o]

gl 7]

()] 7N&Aw 3

[e]
2
=

A<

e}

=

Az Fnko
A ZA

T

o
PA -

p -

o] o]

==
=

34

T

3} 719l AH] =g

kgl Bk

ur}

)

~
o

M
1H

%

A
Nbo
o
T
;OO
JA.UﬂO

pa—

0
N

fuze]

Mo

g
il
oy
X



SR
A

IR
A

SR
A

ENR
A

<= 7>

o

rvzel

o

rvzel

o

rvzel

o

zel

Al

227
)
l?*

SENE

sl

=

(=)9] 7= R

Sojibx] = Ao vehdkth, e o)

A2k}
il

[e)

“

-

@arolele] wF, %, Aol A

T
| .

2327}
)

=, AR} g2A

10>~<H% 12>

T
a

<%

247}
)

13

L.

B

o
il

il
il

o

o2 yeRt(<ad 8> =z, v

= 15> #Hx).

]

A



Error

SR
=24
AR
2

VEC(Vector

DI FMHAH)
28] A
244
R
7N

I=1

=

F

—

SEA
=3

=

28] A
A
A
dl

R

H

O
=

I

A
(i}

F 2L A
AR
A
Correction) HH

<% 8>

~ A
SO T .
= o X o E ML
- oi_ g @ o) T Mo
) o 0 of wm & gl
WTPNC%Ur& N

CCR N I T
< e - B
T X5 i HA__/I - Bl oy ey
A wm XA
‘ﬁl H.f _!1_ 21_ g._ ﬂ ‘UF
G TN

,UF - ‘DrL ‘UF XL o

F ool D N T

T o= ) T o~ - N
N o ™ = N T =
N LI I

= T & WoB

oo g X o X
T Tk N
g g & U e o
Ewr%aﬂmummxbfﬂ
4 ! Xy )
JPoA 2w s W
o T S AR B - Nio o i
o X7 %o - o o

OB BRI X o
oF Moo ® M OB AT N

AR e Ea

=
=

314__4

8
BARAAEA o AN AR M

T
| .

ol A



6> 1o}
=3} vl A

WA wbde] VEC +4
Hol ol 3AEH

T-aL

of A(+)e] 7=

4>~<

hyA

T-aL

|=]

A= <

=~

oj2d ow} Ard A of
Al

T
-

o]

o] VEC %

al

3

°©

stk 714

S

2 A

&

Al

=

7}

IV. 28 9 AAAH

N

7+A

=
=

e %

a2y

}

820

-

RN
oA olwl 7k e,

(=)o 7= 8

a2
=

[e)
™=

olUet f%

T

H
f S

p LN

HH

A A

ol
=

Al
18) ApAIgH

T

s




L.

Al A

He) webd Aulsgle] A At

Ao A HZo] AzAe An)|Ade e §-o

=3B
A -S4
H

o)},

s

d

() 7=

=]
=

°]
Eis

17

3 A

7= Aoz yeEhge] wel &

ahs

A

SkA
2
REEE

2

A U= AR

A2

o]

alg

tg a7 719

SIA
— 1l

(=) 7sX8

g3 gl &

2 =7F

EEC IR

o
i

il

o

g

3}

Goul

0

S

o Aol A

)

ki3

Gl = A7IfEs A -H7F

b9z e e
A org

-

o

)

7 e Qe

"



A&A(2006), MBI AFEH 7bed £y FEIAET A

AEA2007), AHI2RAEA BlST7Ee] Ql B AAA Gl MRl d

2] 291(1994), TAFINE Fxpo] a3} 4, |, Jr]=A A3

4 Working Paper.

o
Y
ST

Backus, David K., Kehoe, Patrick J. and Kydland, Finn E. (1992),

"International Real Business Cycle," Journal of Political Economy 100,

745="T75.

Basu, Susanto, Fernald, John & Kimball, Miles (2006), "Are Technology
Improvements Contractionary?," American Economic Review, vol. 96(5),

1418—1448.

Baxter, Marianne and Crucini Mario J. (1995), "Business Cycles and the
Asset Structure of Foreign Trade," /nternational Economic Review 36,

821—3854.



Bernstein, Jeffrey 1. and Ishaq Nadiri (1988), "Interindustry R&D
Spillovers, Rates of Return, and Production in High—Tech Industries,"

American Economic Review 78, 429—434.

Brandt, Nicola (2007), "Mark—ups, Economies of Scale and the Role of
Knowledge Spillovers in OECD Industries," European Economic Review

ol, 1708—1732.

Coe, David, Helpman, FElhanan and Hoffmaister, Alexander (2008),
"International R&D Spillovers and Institutions," /MF Working Paper
08/104.

Gali, Jordi (1999), "Technology, Employment and the Business Cycle: Do
Technology Shocks Explain the Aggregate Fluctuations?," American
Economic Review, vol. 89(1), 249—-271.

Hamilton, James D., (1994), 7ime Series Analysis, Princeton: Princeton

University Press.

Jaffe, Adam (1986), "Technological Opportunity and Spillovers of R&D:
Evidence from Firm's Patents, Profits and Market Value," American

Economic Review, Vol. 76, No. 5, 984—1001.

Kaiser, Ulrich (2002), "Measuring Knowledge Spillovers in
Manufacturing and Services: an Empirical Assessment of Alternative

Approaches," mimeo.



Madsen, Jakob (2005), "Technology Spillover through Trade and TFP
Convergence: 120 years of Evidence for the OECD Countries," EPRU
Working Paper, No. 2005—01.

Mohnen, Pierre (1989), "New Technologies and Inter—Industry
Spillovers," S77 Review, No. 7, OECD, Pairs.

Papaconstantinou, George, Sakura, Norihisa and Wyckoff, Andrew (1996),
"Embodied Technology Diffusion: An Empirical Analysis of 10 OECD
Countries," OECD Science, Technology and Industry Working Papers,
No. 1996/1.

Pyo, Hak K., Rhee, Keun Hee and Ha, Bongchan (2008), "Total Factor

Productivity by 72 Industries in Korea and International Comparison

(1970—2005)," Bank of Korea Working Paper #324.



N

R

BAASH AAB7F

Well= 5+ el AA,

o)
L

~N

- =
R

He] AA ol

ol A

5|
“

7}3kc}

=
°©

A o

(e}
a1

A4 %

o ¢

Al
=

o e

T
-

= AL,

(A1) 4,

(A2) A,

i%k

T
| .

LR L,

do

&

AR el

AolA 4,

_CH
CRIRRE:

kel o]

=
°©

A},

74

= A, + 4,

= AL, A

(A3) A,

(A4) A,

= AL,

dAAS} & 7]

T
| .

o] ZAB

=
AN

0]
PR

P
T

9 Aol A o

XA

Lo] Bt wEkd FAB

S
T

He

24 57

e e I s I e

o"_



[= I oio = =3 s
FE 1> 270 &tde| Z|=2lE sttt (0]=)
Response to Nonfactorized One UnitInnovations + 2 S.E.
Response of ML to ML Response of ML to SL
8 8
4 4
0
-4 4
2 3 4 5 6 7 8 S 10 1 2 3 4 5 6 7 8 S 10
Response of SL to ML Response of SL to SL
10.0 10.0
7.5 7.5 T
5.0 o 5.0 e
2.5 - ] 2.5 e
0.0 — e — - 0.
-2.5 -2.
-5.0 T T T T T T T T -5.
2 3 4 5 6 7 8 9 10
ML: A4, SL: Au]2g]
H o Z= k= S o
TE 2> 270 &tde| 7|=2lE sttant (=)
Response to Nonfactorized One Unit Innovations £+ 2 S.E.
Response of ML to ML Response of ML to SL
1.6 1.6
1.2
0.8
0.4 - S - TTTITTTTTTTTTTTTTT 1
0.0 e
-0.4 T T T T T T T T -0.4 T T T T T T T T
2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 10
Response of SL to ML Response of SL to SL
2.0 2.0
1.5 o 1.5
o
1.0 7
0.5 j
0.0
-0.5 T T T T T T T T -0.5 T T T T T T T T
2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 10

AH) 28]




fx 3> 270 &l 7|2 sMen (E=)

Response to Nonfactorized One Unit Innovations + 2 S.E.

Response of ML to ML Response of ML to SL
-0.8 T T T T T T T T -0.8 T T T T T T T T
2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1
Response of SL to ML Response of SL to SL
2.0 2.0
1.5 4 1.5 4
1.0 H 1.0 A
0.5 0.5
0.0 B e —————————— 0.0
0.5 T e— 0.5
-1.0 T T T T T T T T -1.0 T T T T T T T T
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10

ML: A|%4, SL: Au]~Y

fx 4> 274 el T|stE SMBO(EZIFAMAMA) (8]l=)

Response to Nonfactorized One Unit Innovations + 2 S.E.

Response of ML_HP to ML_HP Response of ML_HP to SL_HP
1.2 1.2
0.8
0.4
0.0 \-/'/ 777777 e —
0.4 0.4 \\\ - —
0.8 T T T T T T T T 0.8 I_\\\_I’—_ T T T T T T
2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1
Response of SL_HP to ML_HP Response of SL_HP to SL_HP
1.2 1.2
0.8
0.4
ST \"\'\x
0.0 46 —
0.4 T T T T T T T T 0.4 T T T T T T T T
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10

ML: A %4, SL: Au]~Y



A = = =
T 5> 270 dtde| J[=RlE SMEN(EI|FEMMA) (E&)
Response to Nonfactorized One Unit Innovations + 2 S .E.
Response of ML_HP to ML_HP Response of ML_HP to SL_HP
1.2 1.2
0.8
0.4
0.0 ('_/ B ——— ——
N '______,__-7
04 N\~
-0.8 T T T T T T T T -0.8 T T T T T T T T
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Response of SL_HP to ML_HP Response of SL_HP to SL_HP
1.2 1.2
0.8
04 /
/ e~
0.0 o ———— —— -
T T T T T T T T
2 3 4 5 6 7 8 9 10 10
ML: A%, SL: Au)|~=
(= e} ES =3 I3 <
2T 6> 270 Mdel J|sxE EHMSINETIFEMMA) (F=)
Response to Nonfactorized One Unit Innovations + 2 S.E.
Response of ML_HP to ML_HP Response of ML_HP to SL_HP
1.2 — 1.2
0.8
0.4
0.0 :"/ I I —— -]
-0.4 \\‘\77\\;,,k7-——"/—’_77———__
-0.8 T T T T T T T T -0.8 T T T T T T T T
2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 10
Response of SL_HP to ML_HP Response of SL_HP to SL_HP
1.2 1.2
0.8 T
./ \\\“\—;\
04 [ T e
//
L e ——
-0.4 T T T T T T T T
2 3 4 5 6 7 8 9 10

AzY, SL: A~



ML: #AZ%%], SL: Au] 29

A = =
<FZ 7> 270 dtde| J|sRlE et e H(DIFFERENCE) (o|=)
Response to Nonfactorized One Unit Innovations + 2 S.E.
Response of DML to DML Response of DML to DSL
1.2 1.2
0.8
0.4 -
-0.8 T T T T T T T T -0.8 T T T T T T T T
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Response of DSL to DML Response of DSL to DSL
1.2 1.2
0.8 -
0.4 ,/“\\\‘
0.0 _:::;;;;;_,,, _
-0.4 T T T T T T T T T T T T
2 3 4 5 6 7 8 9 10 6 7 8 9 10
ML: Al %%, SL: AHl =4
[=] A = =
FE 8> 270 Mol 7R E =t E H(DIFFERENCE) (2#)
Response to Nonfactorized One Unit Innovations + 2 S.E.
Response of DML to DML Response of DML to DSL
1.2 1.2
0.8—:\“\ 0.8 -
A\
\
0.4 - \ AN 0.4
W\ S P
0.0 +— - 0.0 < ——===
T \‘\‘ S~
0.4 \\/’ -0.4 \\ /’/
-0.8 T T T T T T T T -0.8 T T T T T T T T
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Response of DSL to DML Response of DSL to DSL
1.2 1.2
0.8
0.4 - /
\,
0.0 4& ___:j"\
“I/—_/’I T T T T T T T T T
2 3 4 5 6 7 8 9 1 7 8 9 10



= AL = =
X 9> 270 Mol J|sFlE =g H(DIFFERENCE) (¥=)
Response to Nonfactorized One Unit Innovations + 2 S.E.
Response of DML to DML Response of DML to DSL
1.2 1.2
0.8
0.4
0.0 qee — —
T
0.4 0.4 "
0.8 T T T T T T T T 0.8 T T T T T T T T
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Response of DSL to DML Response of DSL to DSL
1.6 1.6
1.2 4 ~ 1.2
:l N
0.4 ,/' S
s e
R e — — —
0.4
0.8 T T T T T T T T 0.8 T T T T T T T T
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10

ML: #AZ%9%], SL: Au] 29




2] A

b (o]=)

2=~ A

221 A

<82E 10>
21| Al

o GO
X < o)
Mo w-  w®

L O ST
X X X e N Z
NoOX e g
Mok

ﬂo

)A

o GO
O o)
Mo w-

o K o
= T < @v X 2
NN e 3
Mok
ﬁo

SR
A7)

28] A
24

SR
A

ENR
A

<82z 11>

o

zel

R
A

YAk 2}
7h

227
A

247}
)



SR
A

SR
A7)

SR
T4

1| A
2}

>
T 12
<HET

o

zel

B
)
w4
A7)
A
Q)

)
|M74) (o=

d

ZA

YAk}
7Nl
oH(E|
I
FZ}AY
Y AbA}
il

[=1

)

I

2t

A
)

£
w4
A
B
Q)

A
)
EOE
A
A
)

>
T 13
<HE=T



2] A

7)) (Z=)

d

ZEA

o (EY]
2=~ A

I=1

.

I

—

StA
=3,

Zl
2] A

<H2E 14>
2~H| A

= " M 7
NooR o e %o
A L Y
T R O M X o
MR M of %R’
Moo w- E

ﬂo

-
= " M 7
NooR o e %o
A T
T R O M X
NOOR M of R
Moo w- o =0

ﬁo

SR
A7)

A

o (EI|FEMMAH) (F=)
28] A

I=1

.

e

=

A

7ls%
2] A

F

7
(-

.I

O
=

I

A
(i)

ENR
A

<H2E 15>

o

zel

1o
oF

oF

1o
oF

1o
oF

R
A

A A2}
7h

227
A

247}
)



2E 1> St MEFE
Code Industry Name
1 Agriculture
2 Forestry
3 Fishing
4 Mining of coal and lignite; extraction of peat
5 Extraction of crude petroleum and natural gas and services
6 Mining of uranium and thorium ores
7 Mining of metal ores
8 Other mining and quarrying
9 Food products and beverages
10 Tobacco products
11 Textiles
12 Wearing apparel, dressing and dying of fur
13 Leather, leather products and footwear
14 Wood and products of wood and cork
15 Pulp, paper and paper products
16 Publishing
17 Printing and reproduction
18 Coke, refined petroleum products and nuclear fuel
19 Pharmaceuticals
20 Chemicals excluding pharmaceuticals
21 Rubber and plastics products
22 Other non—metallic mineral products
23 Basic metals
24 Fabricated metal products
25 Machinery, nec
26 Office, accounting and computing machinery
27 Insulated wire
28 Other electrical machinery and apparatus nec
29 Electronic valves and tubes
30 Telecommunication equipment
31 Radio and television receivers
32 Scientific instruments
33 Other instruments
34 Motor vehicles, trailers and semi—trailers
35 Building and repairing of ships and boats



36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
o7
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

Aircraft and spacecraft

Railroad equipment and transport equipment nec
Manufacturing nec

Recycling

Electricity supply

Gas supply

Water supply

Construction

Sale, maintenance and repair of motor vehicles and motorcycles; retail sale of

fuel

Wholesale trade and commission trade, except of motor vehicles and motorcycles
Retail trade, except of motor vehicles and motorcycles; repair of household goods
Hotels and restaurants

Inland transport

Water transport

Air transport

Supporting and auxiliary transport activities; activities of travel agencies
Post and telecommunications

Financial intermediation, except insurance and pension funding

Insurance and pension funding, except compulsory social security
Activities related to financial intermediation

Imputation of owner occupied rents

Real estate activities

Renting of machinery and equipment

Computer and related activities

Research and development

Legal, technical and advertising

Other business activities, nec

Public admin and defense; compulsory social security

Education

Health and social work

Sewage and refuse disposal, sanitation and similar activities

Activities of membership organizations nec

Media activities

Other recreational activities

Other service activities

Private households with employed persons

Extra—territorial organizations and bodies




<2 E 2> UHEFRE
Code Industry Name
9 Food products and beverages
10 Tobacco products
11 Textiles
Zu A Az
(Consumer 12 Wearing apparel, dressing and dying of fur

Manufacturing)
13 Leather, leather products and footwear

38 Manufacturing nec

39 Recycling

14 Wood and products of wood and cork
15 Pulp, paper and paper products
16 Publishing
17 Printing and reproduction
18 Coke, refined petroleum products and nuclear fuel

FHA Ax4

Intermediate 19 Pharmaceuticals

anufacturing

20 Chemicals excluding pharmaceuticals
21 Rubber and plastics products
22 Other non—metallic mineral products

23 Basic metals

24 Fabricated metal products

25 Machinery, nec

34 Motor vehicles, trailers and semi—trailers
AR A2
(Investment 35 Building and repairing of ships and boats
Manufacturing)
36 Aircraft and spacecraft

37 Railroad equipment and transport equipment nec

26 Office, accounting and computing machinery
27 Insulated wire
28 Other electrical machinery and apparatus nec
AT A 29 Electronic valves and tubes
Az
(ICT Producing) 30 Telecommunication equipment
31 Radio and television receivers

32 Scientific instruments

33 Other instruments




Sale, maintenance and repair of motor vehicles and motorcycles; retail sale

44 SF fel
45 Wholesale trade and commission trade, except of motor vehicles and
motorcycles
46 Retz&il trade, except of motor vehicles and motorcycles; repair of household
35 A 2gl 500t
(Distribution 48 Inland transport
erv1ce5
49 Water transport
50 Air transport
51 Supporting and auxiliary transport activities; activities of travel agencies
52 Post and telecommunications
53 Financial intermediation, except insurance and pension funding
54 Insurance and pension funding, except compulsory social security
55 Activities related to financial intermediation
AR Au] 28]
(Producer 58 Renting of machinery and equipment
ervice
59 Computer and related activities
60 Research and development
61 Legal, technical and advertising
62 Other business activities, nec
47 Hotels and restaurants
el Au)| A9 68 Media activities
(Pers_onzgl ) o
Service 69 Other recreational activities
70 Other service activities
63 Public admin and defense; compulsory social security
ALE] AlH]) 29 64 Education
(Social Service) 65 Health and social work
66 Sewage and refuse disposal, sanitation and similar activities




774 Lk VEC Z =t

Error Correction: D(ML1) D(ML2) D(ML3) D(ML4) D(SL1) D(SL2) D(SL3)

CointEql

CointEq2

CointEq3

CointEq4

CointEq5

CointEq6

D(ML1(-1))

D(ML2(-1))

D(ML3(-1))

D(ML4(—1))

D(SL1(-1))

D(SL2(-1))

D(SL3(—-1))

-0.535  0.181 0571  0.477  0.189  0.439  0.483
(0.200) (0.118) (0.402) (0.250) (0.124) (0.191) (0.138)
[—-2.679] [1.537] [1.4211 [1.910] [1.529] [2.300] [3.499]
-0.610 —0.833 —1.252 —1.818 —0.604 —0.406 —0.320
(0.252) (0.149) (0.508) (0.316) (0.156) (0.241) (0.175)
[—2.418] [-5.598] [—2.465] [—5.756] [—3.859] [—1.684] [—1.832]
-0.077 —0.113 —-1.122 —0.292 -0.128 —0.444 —0.087
(0.117) (0.069) (0.236) (0.147) (0.073) (0.112) (0.081)
[—0.654] [—-1.631] [—4.753] [—1.989] [—1.756] [—3.956] [—1.073]
-0.402 —0.381 —0.944 -0.970 -0.215  0.167 —0.288

(0.209) (0.123) (0.421) (0.262) (0.130) (0.200) (0.145)

[—1.917] [-3.089] [—2.241] [-3.702] [-1.658] [0.835] [—1.991]
0.395 0.189  0.700  1.616 —0.153 —0.309  0.290
(0.514) (0.303) (1.034) (0.644) (0.319) (0.491) (0.356)
[0.768] [0.623] [0.677] [2.511]1[—0.480] [—0.628] [0.817]
0.367  0.177  0.227  0.214  0.119 -0.541  0.012
(0.149) (0.088) (0.301) (0.187) (0.093) (0.143) (0.103)
[2.455] [2.006] [0.756] [1.144] [1.289][-3.791]1 [0.118]
0.128 —0.149 —0.251 —0.251 —0.235 —0.330 —0.479

(0.212) (0.125) (0.425) (0.265) (0.131) (0.202) (0.146)
[0.606] [—1.197] [—0.590] [—0.948] [—1.791] [—1.632] [—3.277]
0.942 0.688  2.131 1.308  0.538  0.348  0.185
(0.343) (0.202) (0.689) (0.429) (0.212) (0.327) (0.237)
[2.746] [3.406] [3.091]1 [3.050] [2.531] [1.064] [0.782]
0.081 0.024  0.255  0.213  0.099  0.127 —0.060
(0.114) (0.067) (0.228) (0.142) (0.070) (0.108) (0.078)
[0.714] [0.364] [1.115] [1.502] [1.404] [1.175][—0.767]
0.337  0.214  0.010 —0.091 0.045  0.061 0.166
(0.180) (0.106) (0.362) (0.225) (0.111) (0.172) (0.124)
[1.872] [2.019] [0.028] [—0.404] [0.405] [0.355] [1.338]
-0.712 -0.339 -0.157 -1.131 -0.151 =-0.272  0.319
(0.431) (0.254) (0.867) (0.539) (0.267) (0.412) (0.298)
[—1.651] [—1.334] [—0.181] [—2.096] [—0.564] [—0.659] [1.071]
-0.522 —0.227  0.119 —-0.021 —0.096 —0.257  0.022
(0.150) (0.088) (0.301) (0.187) (0.093) (0.143) (0.103)
[—3.488] [—-2.576] [0.396] [—0.115] [—1.040] [—1.801] [0.213]
0.599  0.074 —0.989  0.244  0.119  0.289 —0.096



(0.343) (0.202) (0.689) (0.429) (0.212) (0.327) (0.237)
[1.750] [0.366] [—1.436] [0.569] [0.563] [0.883] [—0.404]
C —0.742 0.154 -1.170 0.600 —0.285 0.311 —0.360
(0.390) (0.230) (0.785) (0.488) (0.242) (0.373) (0.270)
[—1.900] [0.667] [—1.490] [1.227][—1.180] 1[0.834] [—1.334]
R—squared 0.739 0.785 0.735 0.733 0.748 0.786 0.658
Adj. R—squared 0.570 0.645 0.563 0.559 0.585 0.647 0.436
Sum sq. resids 22.474 7.805 90.878 35.189 8.625 20.503 10.738
S.E. equation 1.060 0.625 2.132 1.326 0.657 1.013 0.733
F—statistic 4.366 5.621 4.268 4.215 4.577 5.647 2.966
Log likelihood —41.206 —23.227 —64.957 —48.828 —24.925 —39.646 —28.650
Akaike AIC 3.247 2.190 4.645 3.696 2.290 3.156 2.509
Schwarz SC 3.876 2.818 5.273 4.324 2.918 3.784 3.137
Mean dependent 0.220 0.865 0.964 1.486 0.198 0.524 —0.018
S.D. dependent 1.617 1.049 3.224 1.997 1.019 1.704 0.976
Determinant resid covariance
(dof adj.) 0.058
Determinant resid covariance 0.001
Log likelihood —226.049
Akaike information criterion 21.885
Schwarz criterion 28.440
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<27 4> 770 A4 VEC 23 (o]=)

Error Correction: D(ML1) D(ML2) D(ML3) D(ML4) D(SL1) D(SL2) D(SL3)

CointEql —-0.748 —0.099 —0.338  0.198  0.147  0.997 -—0.761
(0.236) (0.317) (0.280) (0.497) (0.371) (0.194) (0.273)

[—3.172] [-0.312] [-1.210] [0.399] [0.397] [5.142] [—2.787]

CointEq2 -0.174 —0.031  0.934  2.129  0.338  0.567  0.475
(0.302) (0.406) (0.358) (0.636) (0.476) (0.248) (0.350)

[-0.575] [-0.075] [2.607] [3.347] [0.710] [2.284] [1.360]

CointEq3 0.443 —0.151 —0.560 —1.000 —0.337 —0.439  0.366
(0.289) (0.388) (0.343) (0.608) (0.455) (0.237) (0.334)

[1.534] [—0.389] [—1.633] [—1.644] [—0.740] [—1.847] [1.094]

CointEq4 0.037  0.055  0.028 —0.159 —0.003 —0.143 —0.056
(0.031) (0.041) (0.037) (0.065) (0.048) (0.025) (0.036)

[1.208] [1.328] [0.760] [—2.452] [—0.063] [—5.632] [—1.571]

D(ML1(-1)) 0.373  0.287  1.138 1.131  0.752  0.188  1.548
(0.297) (0.399) (0.352) (0.626) (0.468) (0.244) (0.344)

[1.256] [0.718] [3.229] [1.807] [1.606] [0.770] [4.502]

D(ML2(-1)) 0.296  0.062 —0.158 —0.453 —0.394 —0.548 —0.245
(0.275) (0.369) (0.326) (0.579) (0.433) (0.226) (0.318)

[1.076] [0.169] [—0.485] [—0.782] [—0.909] [—2.424] [—0.769]

D(ML3(-1)) -0.209  0.052  0.076 —0.637  0.489 —0.102 —0.007
(0.186) (0.250) (0.221) (0.392) (0.293) (0.153) (0.215)

[—1.125] [0.209] [0.343][-1.625] [1.667] [—0.664] [—0.034]

D(ML4(-1)) 0.045 —0.156 —0.225  0.148 —0.268  0.058 —0.209
(0.103) (0.138) (0.122) (0.216) (0.161) (0.084) (0.119)

[0.438] [—1.131]1 [—1.853] [0.685] [-1.663] [0.693] [—1.760]

D(SL1(-1)) 0.082  0.231  0.264  0.430  0.431  0.146  0.294
(0.183) (0.246) (0.217) (0.385) (0.288) (0.150) (0.212)

[0.446] [0.939] [1.215] [1.117] [1.498] [0.971]1 [1.389]

D(SL2(—-1)) 0.251  0.003  0.742  0.141  0.489 —0.190  0.492
(0.193) (0.259) (0.229) (0.406) (0.303) (0.158) (0.223)

[1.301] [0.012] [3.247] [0.349] [1.610] [—1.201] [2.206]

D(SL3(=1)) 0.173 —0.247 —-0.211 —-1.467 —0.883 —0.890 —0.678



(0.277) (0.372) (0.329) (0.584) (0.437) (0.228) (0.321)
[0.623] [—0.662] [—0.642] [—-2.513] [—2.022] [—=3.906] [—2.112]
C 0.284  0.229 —0.018  1.213  0.452 —0.711 —1.445
(0.395) (0.530) (0.468) (0.832) (0.622) (0.325) (0.457)
[0.720] [0.431]1[—0.039] [1.459] [0.727]1[—2.190] [—3.162]

R—squared 0.409 0.375 0.714 0.658 0.352 0.749 0.652

Adj. R—squared 0.099 0.048 0.565 0.479 0.013 0.617 0.470

Sum sq. resids 27.360 49.382 38.491 121.334 67.837 18.497 36.656

S.E. equation 1.141 1.533 1.354 2.404 1.797 0.939 1.321
F—statistic 1.320 1.145 4.775 3.675 1.037 0.689 3.580
Log likelihood —43.732 —53.476 —49.365 —68.309 —58.715 —37.273 —48.559

Akaike AIC 3.378 3.968 3.719 4.867 4.286 2.986 3.670
Schwarz SC 3.922 4.512 4.263 0.411 4.830 3.530 4.214

Mean dependent 0.661 0.287 0.266 3.562 1.002 0.179 —0.528

S.D. dependent 1.203 1.571 2.052 3.330 1.809 1.517 1.815
]()degfer:éijr.lfnt resid covariance 3513
Determinant resid covariance 0.148
Log likelihood —296.302
Akaike information criterion 24.988
Schwarz criterion 30.248
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770 & VEC 23 (2=)

Error Correction: D(ML1) D(ML2) D(ML3) D(ML4) D(SL1) D(SL2) D(SL3)
CointEql 0.387 —0.536  0.630 —0.806 —0.438 —0.344 —0.050
(0.188) (0.155) (0.156) (0.387) (0.209) (0.141) (0.167)

[2.056] [—3.463] [4.052] [—2.082] [—2.095] [—2.428] [—0.301]

CointEq2 0.475 —1.501  0.850 —1.603  0.270  0.199 —0.367
(0.308) (0.253) (0.254) (0.632) (0.341) (0.231) (0.272)

[1.546] [—5.942] [3.346] [—2.536] [0.790] [0.862] [—1.350]

CointEq3 -0.957  0.953 —1.481  1.166  0.191  0.038 —0.332
(0.219) (0.180) (0.181) (0.450) (0.243) (0.164) (0.194)

[—4.373] [5.296] [—-8.191]1 [2.590] [0.788] [0.228] [—1.717]

CointEq4 0.672 —0.506  0.461 —0.862 —0.055 —0.307  0.305
(0.144) (0.118) (0.119) (0.296) (0.160) (0.108) (0.127)

[4.659] [—4.276] [3.872] [—2.910] [—0.342] [—2.838] [2.395]

D(ML1(-1)) —-0.429 —0.482 —0.986 —0.478  0.703  0.527 —0.616
(0.317) (0.260) (0.262) (0.651) (0.351) (0.238) (0.280)

[—1.353] [-1.851] [=3.768] [—0.734] [1.999] [2.217] [-2.199]

D(ML2(-1)) 0.132  0.126 —0.360 —0.395  0.211 —0.157 —0.422
(0.270) (0.222) (0.223) (0.555) (0.299) (0.203) (0.239)

[0.487] [0.567] [—1.617] [—0.712] [0.705] [—0.777] [—1.767]

D(ML3(-1)) 0.376  0.208  0.760 —0.137 —0.354 —0.384  0.134
(0.238) (0.196) (0.197) (0.490) (0.264) (0.179) (0.211)

[1.578] [1.063] [3.866] [—0.280] [—1.338] [—2.148] [0.638]

D(ML4(-1)) -0.230  0.172 —0.141  1.058 —0.017  0.142  0.095
(0.157) (0.129) (0.130) (0.323) (0.174) (0.118) (0.139)

[—1.464] [1.329]1[-1.083] [3.276] [—0.098] [1.205] [0.681]

D(SL1(—-1)) 0.182  0.182  0.460 —0.132 —0.048 —0.001  0.087
(0.196) (0.161) (0.162) (0.403) (0.217) (0.147) (0.173)

[0.929] [1.128] [2.843][—0.328]1[—0.220]1 [—0.006] [0.504]

D(SL2(—-1)) -0.881  0.688 —0.853  1.403 -—0.321  0.035  0.129
(0.328) (0.270) (0.271) (0.674) (0.364) (0.246) (0.290)

[—2.686] [2.553]1 [—3.150] [2.080] [—0.882] [0.142] [0.444]

D(SL3(=1)) 0.303 —0.234  0.117 -0.323  0.592  0.207  0.535



(0.258) (0.212) (0.213) (0.531) (0.287) (0.194) (0.229)
[1.172] [-1.102] [0.549] [-0.607] [2.064] [1.066] [2.342]
C 0.466 —1.279  0.395 —0.461  2.201  0.899 —0.980
(0.726) (0.597) (0.600) (1.493) (0.806) (0.545) (0.642)
[0.642] [—2.144] [0.659] [—0.308] [2.731] [1.648] [—1.526]

R—squared 0.829 0.870 0.923 0.569 0.456 0.573 0.735

Adj. R—squared 0.725 0.790 0.876 0.306 0.123 0.312 0.573

Sum sq. resids 55.328 37.336 37.715 233.772 68.089 31.187 43.244

S.E. equation 1.753 1.440 1.448 3.604 1.945 1.316 1.550
F—statistic 7.954 10.913 19.618 2.163 1.369 2.194 4.540
Log likelihood —51.749 —45.850 —46.001 —73.365 —54.862 —43.150 —48.053

Akaike AIC 4.250 3.857 3.867 5.691 4.457 3.677 4.004
Schwarz SC 4.810 4.417 4.427 6.252 0.018 4.237 4.564

Mean dependent —0.205 0.206 0.758 2.947 0.937 0.558 —0.952

S.D. dependent 3.344 3.142 4.110 4.326 2.077 1.587 2.372
]()deotfer:éijr.lfnt resid covariance 3 867
Determinant resid covariance 0.108
Log likelihood —264.629
Akaike information criterion 25.375
Schwarz criterion 30.793
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770 & VEC 23 (¥=)

Error Correction: D(ML1) D(ML2) D(ML3) D(ML4)

D(SL1) D(SL2) D(SL3)

CointEql —0.643
(0.563)
[—-1.142]
0.357

(0.238)

CointEq2

0.881
(0.508)
[1.733]
—0.474
(0.215)

0.819
(0.356)
[2.299]
—0.035
(0.151)

0.664
(1.367)
[0.486]
—0.093
(0.578)

[1.500] [-2.206] [-0.233] [-0.160]

CointEq3 0.550
(0.259)
[2.123]
—0.050

(0.093)

CointEq4

0.307
(0.234)

[1.316] [—1.347] [—0.465] [—0.091]

—0.064
(0.084)

[—0.532] [-0.766]

D(ML1(—1)) —0.122

(0.422)

—0.082
(0.380)

-0.221
(0.164)

0.023
(0.059)
[0.392]
—0.485
(0.267)

—0.293
(0.629)

0.136
(0.226)
[0.600]
-1.371
(1.024)

0.437
(0.629)
[0.695]

0.061
(0.991)
[0.062]

0.011 —0.682
(0.266) (0.419)
[0.043] [-1.627]
-0.026  0.415
(0.289) (0.456)
[0.909]

1.390
(1.158)
[1.199]
0.147
(0.490)
[0.299]
0.957
(0.533)
[1.795]
0.566 —0.393
(0.164) (0.192)
[3.450] [—2.049]
—0.056 —1.239
(0.743) (0.868)

0.099
(0.104)
[0.947]
—0.151
(0.471)

[—0.288] [—0.215] [—1.816] [—1.339] [—0.320] [—0.075] [—1.428]

D(ML2(-1)) 0.218
(0.217)
[1.001]
—-0.194
(0.282)

[—0.690]

0.252
(0.140)
[1.808]

0.275
(0.346)
[0.795]
—-0.163

(0.177)

D(ML3(-1))

D(ML4(—1))

D(SL1(—-1))

D(SL2(-1))

0.193
(0.196)
[0.982]

0.136
(0.254)
[0.537]

0.206
(0.126)
[1.638]

0.255
(0.312)
[0.817]
—0.475
(0.160)

0.307
(0.138)
[2.232]

0.059
(0.178)

0.876
(0.528)
[1.661]
—0.645
(0.684)

[0.332] [—0.944]

0.181
(0.088)
[2.053]

0.281
(0.219)
[1.282]
—-0.125
(0.112)

0.462
(0.339)

[1.363] [—0.010] [—0.935]

0.038
(0.840)

[0.045] [-0.252]

—0.058
(0.431)

[—0.917] [-2.965] [-1.115] [—0.134]

D(SL3(—-1)) —0.060

—0.045

—0.102

0.095

0.293
(0.243)
[1.206]

0.833
(0.383)
[2.178]

0.271
(0.447)
[0.606]
0.144 —0.323 —0.778
(0.314) (0.496) (0.579)
[0.459] [—0.652] [—1.342]
-0.001 —0.230  0.928
(0.156) (0.246) (0.287)
[3.231]
1.346
(0.712)
[1.890]
0.122 —0.055 —1.102
(0.198) (0.312) (0.365)
[0.617] [—0.175] [—3.019]
-0.102 —0.107 —0.145

—0.097
(0.387)

0.340
(0.609)
[0.557]



(0.086)

(0.078) (0.054)

(0.209) (0.096) (0.151)

(0.177)

[—0.692] [—0.586] [—1.876] [0.455] [—1.063] [—0.704] [—0.821]

C 1.572 0.325 1.673 2.274 —1.304 —2.845 1.421
(1.063) (0.959) (0.673) (2.580) (1.187) (1.871) (2.187)

[1.479] [0.339] [2.486] [0.881] [—1.098] [—1.520] [0.650]

R—squared 0.449 0.694 0.760 0.345 0.487 0.527 0.662
Adj. R—squared 0.160 0.534 0.635 0.002 0.218 0.279 0.485
Sum sq. resids  248.859 202.463 99.624 1465.332 310.159 771.004 1052.791
S.E. equation 3.442 3.105 2.178 8.353 3.843 6.059 7.080
F—statistic 1.555 4,328 6.052 1.004 1.812 2.125 3.739
Log likelihood  —80.161 —76.757 —65.056 —109.415 —83.794 —98.820 —103.959
Akaike AIC 5.586 5.379 4.670 7.358 5.806 6.716 7.028
Schwarz SC 6.130 5.923 5.214 7.903 6.350 7.261 7.572
Mean dependent 1.667 1.682 1.559 0.777 —0.997 —2.323 0.113
S.D. dependent 3.756 4.547 3.603 8.360 4.346 7.135 9.865

Determinant resid covariance

(dof adj.)

Determinant resid covariance

Log likelihood

7905024.328

Akaike information criterion

Schwarz criterion

334072.475

—0537.640

39.615

44.875
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