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Abstract:

This study attempts to know the extent impact of oil price volatility on Liberalizing
Foreign Trade in Algeria based on quarterly data from 200 to 2019, using the models (ARCH) and
the structural vector auto-regression model (SVAR).

The main findings indicate in the short term that there no causal relationship between the
study variables. The study proved that the volatility of oil prices positively affects the indicators of
the Liberalizing Foreign Trade in Algeria, the results of the variance decomposition revealed that
the oil price volatility explains most of the changes that occur in trade openness and export in
Algeria, as well as the weak percentage of the changes that happen in both import and real
exchange rate in the short and long term.

Key words: volatility, oil prices, Liberalizing Foreign Trade, models (ARCH),model (SVAR),
Algeria.

Résume:

L'objet de cette étude c'est danalyser I'impact de la volatilité pétroliers sur les la
libéralisation du commerce extérieur de I'Algérie sur la base de données trimestrielles durant la
période 2000 - 2019, en utilisant les modeles (ARCH) et le modéle d'auto-régression structurelle.

Les résultats a court terme ont montré qu'il n'y a pas de relation causale entre les variables
de I'étude. Aussi, L'étude a prouvé que la volatilité des prix du pétrole affecte positivement les
indicateurs de la libéralisation du commerce extérieur en Algérie, or que l'analyse de la variance
ont révélé que le prix du pétrole explique la plupart des changements qui se produisent dans
I’ouverture commerciale et I’exportations en Algérie, ainsi que des changements qui se produisent
a la fois dans I’'importations et le taux de changeréel a court et a long terme.

Mots clés : volatilité, prix du pétrole, libéralisation du commerce extérieur, modéles (ARCH), le
modele d’auto-régression structurelle, Algérie.
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AY =B+ Bo+0Y 1+ 0G0 gAYt + Epnnnnnnnn (3)
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JoV) G4l s Syidl L
PP ,lz=I | ADF )Lzl | PP ,lztl | ADF jlas 5ol LS il
-3.144844 -3.013006 -1.593009 -2.335102
0.0275 0.0382 0.4812 0.1639 coldl ad
-3.272421 -3.148246 -1.254080 -2.138077 SE 3\; ol£ Doy
0.0788 0.1030 0.8914 0.5163 . LOP
* no No No el
-3.095857 -2.967356 0.545298 0.322505 )
0.0024 0.0035 0.8317 0.7762 (LJ\ P

Note : (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant
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Loyl Laggas SUE il ades Jly OF Slel 310 BLEYI als s ©usT 35 0,05

DLOP dkuded gl syt s :(01-03) JLads

Autocarrelation Fartial Correlation AL FPaC  Q-5Stat Prob

[ I—
[

0781 0.781
0.579 -0.082
0.382 -0.111
0.183 -0.149
0.0v6 0.079
-0.007 -0.043
-0.073 -0.057
-0.125 -0.073
-0.098 0152
10 -0.076 -0.029
11 -0.059 -0.039
12 -0.047 -0.050

48.273
75.114
86.983
89.738
90.223
90.227
90.690
92.052
92.899
93.418
93.736
93.940

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

_______TQUHH
W 00 =] I N fe L ) =

—l

=m0l e

Eviews 10z, ol : bl

DLOP J AR(1) GMJ! ) #3458 puddl dhes mils :(02-04) o3y Jgud!

Dependent Variable: DLOP

Method: ARMA Maximum Likelihood (BFGS)

Date: 04/17/21 Time: 22:05

Sample: 2000Q2 2019Q1

Included observations: 76

Convergence achieved after 4 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob

C 0.008074 0.025732 0.313760 0.7546

AR(1) 0.779043 0.062905 12.38452 0.0000

SIGMASQ 0.001682 0.000190 8.876216 0.0000
R-squared 0.616632 Mean dependent var 0.011167
Adjusted R-squared 0.606129 S.D. dependent var 0.066686
S.E. of regression 0.041852 Akaike info criterion -3.458419
Sum squared resid 0.127863 Schwarz criterion -3.366416
Log likelihood 134.4199 Hannan-Quinn criter. -3.421650
F-statistic 58.70876 Durbin-Watson stat 1.859937

Prob(F-statistic) 0.000000

Eviews 10 -z e slaeVU ael : jualy
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ARCH—GARCH plusuinb zged! pdd Blg ks by drdd 1IN Gl
L as e sl ol G Y sla) s ARCH i sy st Il oo
— 2 2 2
8% =ag+ aref g +ag + i, + -+ agef,

Akaike mlee 2dz st s Ol sue Ola Comgn MU N s o) 3
tb WSl e (il bl ol (3 alsedl dp ) lasb sl & (Schwarz g
(o) pe el slas N1 L5 Ho Al i 4l 5
L) ol Ol pe tHL AL 20,
by Y05 e ael O 136 LMcal (Obs*R-squared) asla>| Jla=YU ©laea¥U s 4
(b ol O pie) Hi abad) 2zl iy (ool pe el slos W) 4l5) Ho deedall 3,4l
gl Sy
e OF B o W tamg pdd) Zhee Jly b Gl LY b oy JW Kl
e s Lotdeg (0.05 e aol BVl 6T i)l e Lgine il (Lung-Box)Q-Stat <lila>)
ARCH el o Slsdl ke 0585 0T 2518
2 ddes Blg aype dhadd Gl B3y F1s 1(02-03) (e

Autocorrelation Partial Correlaticon A0 Pac D-Stat ProbD
1 1 1 1 | o010 o.010 o.0o07F9 o.9z29
1 1 1 1 2 -0.016 -0.016 o.0zZ2932 0.935
1 1 1 1 2 -0.0179 -0.018 o.0s7a 0.996
LI E— LI E— 4 0.557 o0.5857 25.571 O.000
1O 1 1O 1 5 -0.075 -0.134 2Z26.045 O.000
1 O 1 1 O 1 & -0.095 -0.106 2656.806 O.000
1 O 1 1 O 1 ¥ 0105 01032 27 . 754 0000
LI | — 1 =8 0. 1Z24 -0.250 29 315 O.000
Ly 1 LI | 1 9 -0.1321 -0.035 20.839 O.000
Ly = 1 LI | ! 10 -0 124 -0.045 22,460 0. .000
Ly = 1 LI | ! 11 -0 127 -0.043 34 166 0. .000
! 1 1 ! 12 -0.018 0015 24.193 0. 001
' O 1 LI | ! 12 -0.1174 -0.044 35 4770 0. 001
Ly = 1 LI ! 14 -0 117 -0.057 365. 7713 0. 001
Ly = 1 LI ! 15 -0.116 -0.062 22016 0. 001
! 1 1 ! 16 (R Ry | 0004 3IB.O016 0. 002
' O 1 1 O ! 17 -0 105 -0.109 29124 0,002
' O 1 1O ! 18 -0 100 -0.085 40152 0. 002
' O 1 1O ! 19 -0.095 -0.031 41,094 0002
LI o | LI i | =20 O 224 0273 A45.298 0. 001
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2 4 W el 0T W sl adly ol Wl sde Ol Ll 3509 ARCH L Il e

ARCH 356 L) ol ey (U Jaidly (Schwarz s Akaike (sples a5dn pois (Ul

ARCH gged! jlas) mits :(03-04) o3y g

Heteroskedasticity Test: ARCH

F-statistic 7.668846 Prob. F(4,67) 0.0000
Obs*R-squared 22.61192 Prob. Chi-Square(4) 0.0002
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 04/21/21 Time: 17:37
Sample (adjusted): 2001Q2 2019Q1
Included observations: 72 after adjustments
Variable Coefficient Std. Error t-Statistic Prob
C 0.000813 0.000594 1.367429 0.1761
RESID"2(-1) 0.015804 0.101238 0.156107 0.8764
RESID"2(-2) -0.009177 0.101237 -0.090651 0.9280
RESID"2(-3) -0.023698 0.101258 -0.234032 0.8157
RESID"2(-4) 0.560298 0.101289 5.531683 0.0000
R-squared 0.314054 Mean dependent var 0.001755
Adjusted R-squared 0.273102 S.D. dependent var 0.004722
S.E. of regression 0.004026 Akaike info criterion -8.125272
Sum squared resid 0.001086 Schwarz criterion -7.967170
Log likelihood 297.5098 Hannan-Quinn criter. -8.062331
F-statistic 7.668846 Durbin-Watson stat 1.848096
Prob(F-statistic) 0.000038

Eviews 10 w2 s stV asl :yiuall
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Dependent Variable: DLOP

Method: ML ARCH - Normal distribution (Marquardt / EViews legacy)

Date: 04/21/21 Time: 22:45

Sample (adjusted): 2000Q3 2019Q1
Included observations: 75 after adjustments
Convergence achieved after 31 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(3) + C(4)*GARCH(-1) + C(5)*GARCH(-2)

Variable Coefficient Std. Error Z-Statistic Prob
C 0.001052 0.017515 0.060069 0.9521
AR(1) 0.783586 0.062075 12.62323 0.0000
Variance Equation

C 4.08E-06 7.40E-07 5513231 0.0000

GARCH(-1) 2.038941 0.013820 147.5391 0.0000

GARCH(-2) -1.043371 0.013706 -76.12278 0.0000
R-squared 0.614991 Mean dependent var 0.011868
Adjusted R-squared 0.609717 S.D. dependent var 0.066852
S.E. of regression 0.041764 Akaike info criterion -3.698193
Sum squared resid 0.127331 Schwarz criterion -3.543694
Log likelihood 143.6822 Hannan-Quinn criter. -3.636503

Durbin-Watson stat 1.873407

Eviews 10 w2 s slasVU asf @ el

tk LSl asles 2187 S (04-04) o3y Joudt wils e Ialeze!

GARCH = 4.08E-06+ 2.038941*GARCH(-1) -1.043371*GARCH(-2)
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! Dikkaya, M., Doyar, B. V., & Kanbir, O, “The effects of oil prices on Turkey's foreign”, Review of Socio-Economic
Perspectives, vol 3, 1 02, December 2018.

2 AbdulRazaq Hamad , H., & Hamoud Saad , M, “Analysis of the impact of fluctuations in crude oil prices on OAPEC's
foreign trade for the period (2000-2016) / Iraq as a model”, Tikrit Journal of Administration & Economic Sciences, Vol 3,
143, 2018.

30zge BESER, N, “The effect of oil prices on foreign trade deficit in the economics of Bulgaria”, Theoretical and
Applied Economics, |1 03, 2019.

4 AS Mohsen, SY Chua, CNC Sab, “Trade Liberalization, Exports and Imports in Syria”, Foreign Trade Review, 2017.

5 HA AL-Shammaria, JK Al-Bakrib, “Liberalization of Foreign Trade and Its Impact on the Macroeconomic Indicators
of Irag Economy for the Period 2003-2018”, International Journal of Innovation, Creativity and Change, vol 14, N° 04,
2020.
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Ayl Sl do gl sla=1 :(06-04) o3y o3

LCSDGARCH LERR LOUV LEX LEM

Mean -3.191016 4.628382 2.498680 5.251737 5.802831
Median -2.847269 4.618218 2.640068 | 5.323229 6.075087
Maximum -2.342715 4.813831 2.964664 5.885919 6.459517
Minimum -5.391351 4.535536 1.686360 4.446510 4.605170
Std. Dev. 0.841730 0.065771 0.422810 0.435936 0.590404
Skewness -1.558958 1.441968 -0.825319 | -0.438442 -0.767188
Kurtosis 4.455289 4.609146 2.316721 1.996608 2.108701
Jarque-Bera 23.67854 34.99148 10.23931 5.697108 10.10215
Probability 0.000007 0.000000 0.005978 0.057928 0.006402
Sum -153.1688 356.3854 192.3983 404.3837 446.8180
Sum Sq. Dev. 33.29997 0.328760 13.58641 14.44307 26.49180

Observations 48 77 77 77 77
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Jo¥ 34 s Syl dis
PP L ADF Lz PP L ADF Lz T3 ol Oyl
-6.367463 -6.367463 -1.659717 -1.480274
0.0000 0.0000 0.4444 0.5344 ol ad
-6.489792 -6.488560 -1.373388 -1.314036 -
e (\.c ol Oy
0.0000 0.0000 0.8554 0.8716 LCSDGARCH
n0 n0
-6.429434 -6.429434 0.007144 0.007144
0.0000 0.0000 0.6797 0.6797 fw\ NPAY
-3.651807 -2.664741 -2.129188 -2.988376
0.0069 0.0853 0.2341 0.0408 ol ad
-3.816461 -2.803498 -2.007439 -2.803498 -
e (Lc ol Oy
0.0209 0.2010 0.5878 0.2010 LERR
oo
o no n0 n0
-3.445823 2.470615 -1.672896 -1.073813
0.0008 0.0140 0.0890 0.2535 (\.xj\ ol LY
-3.029704 -2.760741 -1.906121 -2.211747
0.0367 0.0689 0.3279 0.2039 ol ot
** * no n0
-3.512802 -3.330699 -0.317986 -1.184475 - LOUV
A ¢Lc ol Oy
0.0452 0.0692 0.9888 0.9062
ok * C,u.u
no No
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-2.910796 -2.667592 0.958528 0.376531
0.0041 0.0082 0.9091 0.7905 ('\’J\ ol £
-3.289121 -3.062573 -1.621180 -2.276804
0.0189 0.0338 0.4669 0.1821 coldl ud
-3.477025 -3.325908 -1.090103 -1.875929 .
e f\“’ ol Oy
0.0493 0.0700 0.9236 0.6571 LEX
o * n0 No b
-3.289046 -3.065826 0.323246 0.125636
0.0013 0.0026 0.7764 0.7193 (abd\ ol£Y!
e * no No
-2.773529 -2.553397 -2.817906 -2.362913
0.0669 0.1073 0.0605 0.1557 coldl ud
* No * No
-3.765451 -4.230578 0.525100 -0.419374 .
A (&Lc ol Oy
0.0240 0.0069 0.9992 0.9851 LEM
ok kK g:,qv}
no No
-2.408440 -2.317255 2.138550 0.855527
0.0164 0.0207 0.9919 0.8928 ¢w\ oY

Note : (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant
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010 2 5imn st s 3t Bie))l D)
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S I SIS #5368 i il gl Gl

Lid) jlanl pled AUSAl Slakall 2> ga JSA G JUEY) 2308 i e Sub) O]
Llad g ol V1 aal (] o pase lladll s ey ol gl (3 4054 a3l 2 e
2 s WA 4 e Sar W Al STl jan e oy 3l Alizal e 1S
L SSA Gl Yl 3
PG IRCIPLIFNANIRER NP ¥l

s Y (T35 Loz @) oV Sl ddrs 05 S 3l laLy) T35 2 S
Sl sde w5 oy QW Jeddly il Zhen sl 13 Lede ol a @ A ld) by 2dl s

tk Lo el oyl
WO s wud s oW :(08-04) oy Jgs!

o\l sae
Logl LR FPE AIC SC HQ
(Lag)
158.3169 NA 2.65e-10 -7.862407 -7.649130 -7.785885 0
521.7244 | 614.9972 | 7.79-18 -25.21663 -23.93697 -24.75750 1
575.7054 | 77.51126* | 1.88e-18* | -26.70284* | -24.35679* | -25.86110* 2
582.2777 | 7.751886 | 5.79e-18 -25.75783 -22.34540 -24.53348 3

Eviews 10 oz s slasVu LIl slas) eyl

s 356 OF 4| 225 LRy FPEsHQ3SCHAIC o IS o OF oMol Jodhl JMs o Lo

Jadk 3 (F) jon ) sepe (02 a ot ud 510 L3 Y1 LY 2
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ShLa V) aad Bale 4 GlS s @ cantls L e G IUEY) 2308 iy Yl psdie
M T e ) Ayl e Ry Al SN e by Y z3sed) ol W asy & =Y

&Q" ISR 735k L@Muiubsﬂéj\ A
VAR ‘_:;‘-U\ )‘»@‘ﬂ‘ C:}C ﬁ-\ﬁﬁ :'gji

sda) g alax| Z3U And miw 05 3) gl ann LS Gl S 2358 i e

pk Lo Aadlly (D) At gyl ol
il gL ﬁ\h}' ddw (.:.3)&—55 dslas :inﬂ\ GS}‘);J‘ —i

QU gy Laddl e slas alde e Alsles IS5 a J5Y1 mdped) s S

LCSDGARCH = 1.19*LCSDGARCH(-1) - 0.04*LCSDGARCH(-2) + 13.54*LERR(-1)
(tstat) [2.89757 | [-0.20783] [ 0.62861]
- 11.79*LERR(-2) - 42.33*LOUV(-1) + 27.39*LOUV(-2) + 5.78*LEX(-1) - 0.23*LEX(-2)
[-0.68763] [-0.90746] [ 0.76689] [ 0.42746] [-0.01696]
+24.03*LEM(-1) - 16.69*LEM(-2) - 41.88
[ 0.92447] [-0.82764]  [-0.39277]

R? = 69.65% Fstat = 07.11 N =42

t U il e s alde o) Alslas IS5 e o>
Y Ades e Lo Ll ae pls alide ey Aslal G Olodall Bigiae puc @
gdd) Lgzad oo Bl colS Sladaell Bgut] izt aslas] OV Gasly Gy 3550
¢(Ttab=No.05=1.96)
Aol a5 3] il e s alde ke e Tl @) il 22 Jo 23sadl 505 @
Ppleshl Aol Sl el G B el sdag (069,65 Ll damdl falal
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BU Ay (DIl 2 agey wlplall Aad j55e (g)bndl) AEV) ¢ i) Jad
(3sedl o 4 T Sl L ol elas U 5505 %630.35

Fspar = 07.11> Fpgp = FO5P = 2.61 tami JSS gosell 2 jlas) @
Wl Yok m3sd) 055 QWL

(i) Jadll Ol gr gyl Dslas 1yl Zigedl —o

WS p g il el Coall e ap)led Asles IV e G 350 r“‘”ug‘

LERR = - 0.007*LCSDGARCH(-1) - 0.0002*LCSDGARCH(-2) + 1.36*LERR(-1)

(prob) (0.00421) (0.00207) (0.22164)
- 0.53*LERR(-2) + 0.28*LOUV/(-1) - 0.04*LOUV(-2) + 0.05*LEX(-1) - 0.13*LEX(-2)
(0.17639) (0.47997) (0.36746) (0.13917)  (0.13719)

- 0.13*LEM(-1) + 0.001*LEM(-2) + 1.34
(0.26743)  (0.20746)  (1.09719)

R? = 98.72% Fstat = 239.04 N =42

tk b i Jadll Gpall e azle ) Aslas I35 e L

Aok gades e Lo 2ad) Jadll Coall an onjles) Wblad BSU Oldal) dgns pas @
STl ldall 28y JlaV 2 OY (Cptiny 51y daay 3,550 Loidl aw i
cls 10

AL e s dde ey AA Coall e anled G S WD 3y @
o) ais wle 1o sty iy 2l V1M ) 13) (Ot By ay
A Ll e ol Ak azled wy) 13y s 0.007 5 aad) Jadh Goall e
e 0.0002 . i el ool e nled) ais il 15 o

Aol 525 3] ¢ i) Jadl) Gpall ae wn)ley) Je Tl ol e 230adi 508 @
lolh) Oldl el G I deile Al odny (N098.72 Ll ol fulel

et o IS0 Bl Ll oy Bty s 2 AL el Gl e gl
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(DIl dad Jigey wholall dad Jige (gt FaY) chadl an ol dluls)
(35l o el Sl L of elas S 5505 01,28 23U 4l

Wby Fopar = 239.04 > Fpgpp = FO92 = 2.61 1 S hsell 23 jlas) @
W] Yok m3sad) 05

QWS n g o) PV e s) Alalan I pa I 3l s S

LOUV = 0.002*LCSDGARCH(-1) - 0.003*LCSDGARCH(-2) - 0.44*LERR(-1)

(prob) (0.01248) (0.00614) (0.65734)
+ 0.17*LERR(-2) + 0.71*LOUV(-1) + 0.27*LOUV(-2) + 0.29*LEX(-1) - 0.28*LEX(-2)
(0.52314) (1.42350) (1.08983) (0.41274)  (0.40687)

+ 0.60*LEM(-1) - 0.62*LEM(-2) + 1.28
(0.79316)  (0.61528)  (3.25406)

R? =99.87% Fstat = 2363.33 N =42

tk Lo bl Sli o) Wslas S5 e a3l

e S ks Slades e Lo (gylnd) ALsW) )l ) Wblad S Sldall Ggine pas @
@ls 10 o ST oS oldabl eV JlaY1 aas 0Y (Ll

By A3 LA e s dlde o2)le )y (lndl AEY) )88 G Bis b BV ey @
wls 0.002 5 gt Zla¥l walegd misy wle 1o 31 s aisyl 13) e 3ol
Lidl e s el ajledy () ALV wyles) G S @D dag LS
2 @bl AaYl ey aisn Bl 1 o s e a5y B G e S5
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Fstar = 2363.33 > Fpgp = Foge = 2.61 1mi JSS z3saill L2 jlas) @
Wl Yok m3sd) 055 QWL

Ohslall dad ph5s auylbgl Aol tal ) Zdsadl —O

WS o gy lalall i 35 waleg) Walan IV n ) Z3sadl el Ss

LEX =0.005*LCSDGARCH(-1) - 0.0008*LCSDGARCH(-2) + 0.02*LERR(-1)

(prob) (0.01494) (0.00735) (0.78681)
- 0.04*LERR(-2) - 0.85*LOUV(-1) + 0.52*LOUV(-2) + 1.87*LEX(-1) - 0.76*LEX(-2)
(0.62617) (1.70386) (1.30448) (0.49403) (0.48701)
+ 0.59*LEM(-1) - 0.43*LEM(-2) - 0.62
(0.94938) (0.73646)  (3.89497)
R? = 99.85% Fstat = 2003.21 N = 42

ok b olslall A age n)leg) Aslae M5 a3

2l Al lades e b wlplall A a5e wnleyd Aslad BSU Oladall Lins pis @
sty 10 o 58T oS oladal) 1eY Jla¥ ad OY (Lidl au
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0.005 - gl iV wyleyd winy Bl 15 W s wi) 13) G By Bt
e s dledis ey lpalall e ()l i AeSs BMe dang ST s
Shsball ded age wyleyd s Bl 1o e Y1l ais)l 13] o i 534 i)
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Fstar = 2003.21 > Fypp = FP9e = 2.61 tmi JSS 235uill 2 jlas) @
Wl Yok m3sd) 055 QWL

O3ylg Aad pise gyl g Adlae 1 pmal) Zigadl  —7
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LEM = - 0.004*LCSDGARCH(-1) - 0.006*LCSDGARCH(-2) - 1.01*LERR(-1)

(prob) (0.01640) (0.00806) (0.86339)
+ 0.39*LERR(-2) - 0.26*LOUV(-1) + 0.939639068406*LOUV/(-2) + 0.16*LEX(-1)
(0.68712) (1.86970) (1.43144) (0.54212)

- 0.4*LEX(-2) + 1.85*LEM(-1) - 1.25*LEM(-2) + 4.68
(0.53441)  (1.04178)  (0.80814)  (4.27406)

R? = 99.86% Fstat = 2253.124 N =42

tok Lol el age wn)le ) Wbles I e Lo

2l dlde Sldas e L Sl aad a5e vyle) Aslad S Sladall dgins pis @
sty 10 o 58T oS oladal) 1Y Jla¥ as OY (Lidl au

AR Ll e plas Alede ey ol Red a5 (sl B B oy @
cplesd ais Bl 1o sasly B gl e U s ) 13 S (g By R
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cplesl Aol i) s o e Aaie 2l sdag (9099.86 >t
Rl alade) wled e S 8a iy Gty Buly Ry SE Iyl ded b
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Fstar = 2253.124 > Fpgp = Fofe = 2.61 tanid [SS 23sall 28 jlas) @

W) Yok m3sd) 055 QWL

Tigedl LMo o USTH) Syl LG

M dlnal anhs IO e (IS Gl lady) T35 Ao e il S dmy poiis
U Sl VI Vs e @) STl o 35y pde e ASTHN & z3sed

S G S #368 Byl sl jlet

w5 b W e i roots caracteristic polynominal Lzl zsts (08-04) o3, Jeadt e
N kS R LI

S BN JAEY 7358 gl rl s it 1(09-04) 03y I

Root Modulus
0.944657 - 0.108900i 0.950913
0.944657 + 0.108900i 0.950913

0.935401 0.935401
0.844861 0.844861
0.733255 - 0.2762809i 0.783581
0.733255 + 0.276289i 0.783581
0.588071 - 0.481707i 0.760177
0.588071 + 0.481707i 0.760177
0.688774 0.688774
-0.014829 0.014829
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Model: Ae = Bu where E[uu']=I

A=
1 0 0 0 0
C(1) 1 0 0 0
C(2) C(5) 1 0 0
C@3) C(6) C(8) 1 0
C(4) C(7) C(9) C(10) 1
B =
C(11) 0 0 0 0
0 C(12) 0 0 0
0 0 C(13) 0 0
0 0 0 C(14) 0
0 0 0 0 C(15)
Coefficient Std. Error z-Statistic Prob.
Cc(1) 0.002270 0.001549 1.465714 0.1427
C(2) -0.023150 0.002600 -8.902271 0.0000
C@3) -0.034847 0.004369 -7.975723 0.0000
C(4) 0.010890 0.002285 4.764762 0.0000
C(5) -1.691753 0.252716 -6.694272 0.0000
C(6) -0.584350 0.359275 -1.626470 0.1038
C(7) 0.541831 0.122188 4.434418 0.0000
C(8) 0.061132 0.152582 0.400653 0.6887
C(9) -1.787051 0.050427 -35.43821 0.0000
C(10) 0.430326 0.050899 8.454452 0.0000
C(11) 0.540507 0.058974 9.165142 0.0000
C(12) 0.005425 0.000592 9.165159 0.0000
C(13) 0.008885 0.000969 9.165142 0.0000
C(14) 0.008786 0.000959 9.165149 0.0000
C(15) 0.002898 0.000316 9.165150 0.0000
Log likelihood 589.6401
Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000
0.002270 1.000000 0.000000 0.000000 0.000000
-0.023150 -1.691753 1.000000 0.000000 0.000000
-0.034847 -0.584350 0.061132 1.000000 0.000000
0.010890 0.541831 -1.787051 0.430326 1.000000
Estimated B matrix :
0.540507 0.000000 0.000000 0.000000 0.000000
0.000000 0.005425 0.000000 0.000000 0.000000
0.000000 0.000000 0.008885 0.000000 0.000000
0.000000 0.000000 0.000000 0.008786 0.000000
0.000000 0.000000 0.000000 0.000000 0.002898
Estimated S matrix :
0.540507 0.000000 0.000000 0.000000 0.000000
-0.001227 0.005425 0.000000 0.000000 0.000000
0.010437 0.009178 0.008885 0.000000 0.000000
0.017480 0.002609 -0.000543 0.008786 0.000000
0.005909 0.012339 0.016111 -0.003781 0.002898
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Model: e = Su where E[uu']=I

S=
C(1) 0 0 0 0
C(2) C(6) 0 0 0
C(3) C(7) C(10) 0 0
C(4) C(8) C(11) C(13) 0
C(5) C(9) C(12) C(14) C(15)
Coefficient Std. Error z-Statistic Prob.
C(1) 0.540507 0.058974 9.165102 0.0000
C(2) -0.001227 0.000848 -1.447312 0.1478
C(3) 0.010437 0.002276 4.585007 0.0000
C(4) 0.017480 0.002376 7.357517 0.0000
C(5) 0.005909 0.003280 1.801183 0.0717
C(6) 0.005425 0.000592 9.165115 0.0000
C(7) 0.009178 0.001698 5.405795 0.0000
C(8) 0.002609 0.001388 1.880003 0.0601
C(9) 0.012339 0.002921 4.223895 0.0000
C(10) 0.008885 0.000969 9.165172 0.0000
C(11) -0.000543 0.001357 -0.400277 0.6890
C(12) 0.016111 0.001905 8.455820 0.0000
C(13) 0.008786 0.000959 9.165154 0.0000
C(14) -0.003781 0.000608 -6.214282 0.0000
C(15) 0.002898 0.000316 9.165152 0.0000
Log likelihood 589.6401
Estimated S matrix :

0.540507 0.000000 0.000000 0.000000 0.000000

-0.001227 0.005425 0.000000 0.000000 0.000000

0.010437 0.009178 0.008885 0.000000 0.000000

0.017480 0.002609 -0.000543 0.008786 0.000000

0.005909 0.012339 0.016111 -0.003781 0.002898
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LEM LEX LOUV LERR LCSDGARCH )
0.005909 | 0.017480 0.010437 -0.001227 0.540507 1
(0.00328) | (0.00238) (0.00228) (0.00085) (0.05897) (Prob)
0.010052 |  0.029954 0.017896 ~0.002460 0.425226 2
(0.00641) | (0.00533) (0.00470) (0.00167) (0.10758) (Prob)
0.011462 | 0.038079 0.022153 ~0.003415 0.303012 3
(0.00923) | (0.00848) (0.00701) (0.00240) (0.11945) (Prob)
0.012860 |  0.042690 0.024750 ~0.003747 0.197567 4
(0.01246) | (0.01219) (0.00961) (0.00320) (0.14655) (Prob)
0.015670 |  0.045019 0.026975 ~0.003419 0.125982 5
0.01616) | (0.01637) (0.01255) (0.00405) (0.16585) (Prob)
0.019997 |  0.046170 0.029469 ~0.002621 0.087502 6
0.01996) | (0.02066) (0.01553) (0.00482) (0.17410) (Prob)
0.025110 | 0.046829 0.032250 20.001629 0.070355 7
(0.02365) | (0.02473) (0.01839) (0.00542) (0.17437) (Prob)
0.030056 | 0.047234 0.034960 ~0.000678 0.060488 8
0.02718) | (0.02842) (0.02108) (0.00579) (0.17113) (Prob)
0.034113 | 0.047316 0.037173 0.000103 0.047830 9
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(0.03055) | (0.03170) (0.02367) (0.00594) (0.16739) (Prob)
0.036972 | 0.046895 0.038597 0.000689 0.028499 10
(0.03372) | (0.03461) (0.02618) (0.00590) (0.16405) (Prob)
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LEM LEX LOUV LERR LCSDGARCH )
0.012339 |  0.002609 0.009178 0.005425 0.000000 1
(0.00292) | (0.00139) (0.00170) (0.00059) (0.00000) (Prob)
0.015425 |  0.004487 0.012343 0.008464 ~0.003471 2
(0.00552) | (0.00347) (0.00356) (0.00119) (0.07283) (Prob)
0.011866 | 0.004463 0.010747 0.009608 ~0.034478 3
(0.00869) | (0.00691) (0.00614) (0.00202) (0.10979) (Prob)
0.004240 |  0.002315 0.005870 0.009407 ~0.074765 4
0.01179) | (0.01066) (0.00872) (0.00285) (0.12595) (Prob)
0.005022 | -0.001580 | -0.000747 0.008403 ~0.110959 5
(0.01458) | (0.01417) (0.01100) (0.00352) (0.13114) (Prob)
~0.013987 | -0.006522 | -0.007735 0.007050 ~0.134185 6
(0.01710) | (0.01721) (0.01295) (0.00400) (0.13119) (Prob)
0.021414 | -0.011725 | -0.014067 0.005666 ~0.140655 7
(0.01944) | (0.01973) (0.01468) (0.00426) (0.12848) (Prob)
20.026762 | -0.016509 | -0.019135 0.004432 ~0.131295 8
0.02161) | (0.02174) (0.01629) (0.00432) (0.12398) (Prob)
~0.030046 | -0.020405 | -0.022720 0.003416 ~0.110297 9
(0.02359) | (0.02333) (0.01782) (0.00423) (0.11861) (Prob)
0.031621 | -0.023188 | -0.024897 0.002617 ~0.083173 10
(0.02534) | (0.02455) (0.01925) (0.00402) (0.11315) (Prob)
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LEM LEX LOUV LERR LCSDGARCH )
0.016111 | -0.000543 0.008885 0.000000 0.000000 1
(0.00191) | (0.00136) (0.00097) (0.00000) (0.00000) (Prob)
0.027457 | 0.000961 0.015843 0.000369 0.007889 2
(0.00400) | (0.00309) (0.00251) (0.00063) (0.06041) (Prob)
0.034956 | 0.002745 0.020497 0.001082 ~0.016400 3
(0.00685) | (0.00600) (0.00487) (0.00147) (0.09395) (Prob)
0.039187 |  0.004057 0.022964 0.001962 ~0.045782 4
(0.00977) | (0.00932) (0.00731) (0.00230) (0.11044) (Prob)
0.040552 |  0.004640 0.023524 0.002776 ~0.069343 5
(0.01238) | (0.01249) (0.00944) (0.00298) (0.11321) (Prob)
0.039334 |  0.004431 0.022438 0.003326 ~0.086287 6
(0.01460) | (0.01515) (0.01114) (0.00342) (0.10792) (Prob)
0.035884 | 0.003426 0.019952 0.003513 ~0.099573 7
(0.01652) | (0.01720) (0.01253) (0.00361) (0.10249) (Prob)
0.030734 | 0.001665 0.016365 0.003351 ~0.111406 8
(0.01834) | (0.01875) (0.01381) (0.00361) (0.10282) (Prob)
0.024570 | -0.000739 0.012052 0.002930 ~0.121649 9
(0.02016) | (0.02003) (0.01518) (0.00354) (0.10866) (Prob)
0.018108 | -0.003585 0.007438 0.002374 ~0.128456 10
(0.02198) | (0.02128) (0.01668) (0.00350) (0.11591) (Prob)
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0.005587 | 0.014225 0.000321 0.000879 ~0.040045 2
(0.00286) | (0.00290) (0.00205) (0.00069) (0.06762) (Prob)
~0.007609 |  0.017862 0.000521 0.001775 ~0.040056 3
(0.00586) | (0.00590) (0.00452) (0.00151) (0.09508) (Prob)
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(0.02310) | (0.02324) (0.01779) (0.00404) (0.10993) (Prob)
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0.005362 | 0.001719 0.001738 ~0.000370 0.069630 2
(0.00308) | (0.00276) (0.00231) (0.00078) (0.07570) (Prob)
0.006219 |  0.004013 0.003483 ~0.001106 0.094380 3
(0.00645) | (0.00622) (0.00505) (0.00167) (0.10423) (Prob)
0.005696 | 0.005938 0.004489 ~0.001912 0.081266 4
(0.00894) | (0.00922) (0.00715) (0.00235) (0.10163) (Prob)
0.004885 | 0.007108 0.004895 ~0.002470 0.051393 5
(0.01028) | (0.01112) (0.00827) (0.00264) (0.08225) (Prob)
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0.01139) | (0.01179) (0.00873) (0.00227) (0.05406) (Prob)
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(0.01317) | (0.01110) (0.01000) (0.00126) (0.04947) (Prob)
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2.358373 | 0.550016 0.056785 0.205873 96.82895 0.763726 3
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0.125146 | 0.704651 | 0.124037 | 92.15567 6.890495 | 0.010473 2
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0.000000 | 0.000000 29.01108 30.95414 40.03478 0.016496 1
0.302255 | 0.010326 33.03359 23.68464 42.96919 0.031604 2
0.743367 | 0.018386 36.81149 17.27892 45.14783 0.045140 3
1.092118 | 0.012017 39.52195 11.95909 47.41483 0.056852 4
1.305540 | 0.036698 40.33530 8.528231 49.79423 0.067372 5
1.434833 | 0.183586 38.85932 7.439979 52.08229 0.077505 6
1.551472 | 0.498375 35.46817 8.370144 54.11183 0.087771 7
1.710107 | 0.927976 31.06819 10.46913 55.82459 0.098268 8
1.932556 | 1.366559 26.57565 12.90293 57.22230 0.108792 9
2.205976 | 1.728967 22.59191 15.15434 58.31880 0.119028 10
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0.000000 | 19.79965 0.075674 1.746027 78.37865 0.019745 1
0.195140 | 18.47073 0.080538 1.780273 79.47331 0.038904 2
0.572875 | 17.99705 0.263253 1.408828 79.75800 0.057672 3
0.968048 | 17.89769 0.449326 0.930556 79.75438 0.074908 4
1.285149 | 17.77445 0.572913 0.670651 79.69684 0.090323 5
1.505919 | 17.37550 0.612057 0.896737 79.60979 0.104139 6
1.657290 | 16.62936 0.573032 1.721900 79.41841 0.116757 7
1.777369 | 15.61592 0.489681 3.070950 79.04608 0.128526 8
1.896160 | 14.48549 0.417723 4.737910 78.46271 0.139625 9
2.028679 | 13.37878 0.418667 6.488774 77.68510 0.150070 10
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1.789191 | 3.044935 55.29678 32.43178 7.437316 0.021666 1
2.290305 | 2.805428 62.47296 24.05095 8.380357 0.040277 2
2.360157 | 3.218720 69.57459 16.52629 8.320245 0.056683 3
2.131533 | 4.307390 74.23586 10.80672 8.518493 0.071272 4
1.824192 | 6.123704 74.76170 7.926671 9.363735 0.085109 5
1.579940 | 8.478751 71.07660 7.858501 11.00620 0.098974 6
1.464247 | 10.96189 64.58278 9.615727 13.37536 0.113025 7
1.502591 | 13.17239 57.05215 12.06589 16.20698 0.126951 8
1.681992 | 14.88856 49.78113 14.46582 19.18249 0.140297 9
1.952766 | 16.07420 43.42343 16.49734 22.05227 0.152710 10
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Dependent Variable: DLOP

Method: ARMA Maximum Likelihood (BFGS)

Date: 04/17/21 Time: 22:05

Sample: 2000Q2 2019Q1

Included observations: 76

Convergence achieved after 4 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic

Prob.

Cc 0.008074 0.025732 0.313760
AR(1) 0.779043 0.062905 12.38452
SIGMASQ 0.001682 0.000190 8.876216

0.7546
0.0000
0.0000

R-squared 0.616632 Mean dependent var
Adjusted R-squared 0.606129 S.D. dependent var
S.E. of regression 0.041852 Akaike info criterion
Sum squared resid 0.127863 Schwarz criterion
Log likelihood 134.4199 Hannan-Quinn criter.
F-statistic 58.70876 Durbin-Watson stat
Prob(F-statistic) 0.000000

0.011167
0.066686
-3.458419
-3.366416
-3.421650
1.859937

Inverted AR Roots .78
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Heteroskedasticity Test: ARCH

F-statistic 7.668846 Prob. F(4,67)
Obs*R-squared 22.61192 Prob. Chi-Square(4)

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 04/21/21 Time: 22:42

Sample (adjusted): 2001Q2 2019Q1
Included observations: 72 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000813 0.000594 1.367429 0.1761
RESID"2(-1) 0.015804 0.101238 0.156107 0.8764
RESID"2(-2) -0.009177 0.101237 -0.090651 0.9280
RESID"2(-3) -0.023698 0.101258 -0.234032 0.8157
RESID"2(-4) 0.560298 0.101289 5.531683 0.0000

R-squared 0.314054 Mean dependent var 0.001755
Adjusted R-squared 0.273102 S.D. dependent var 0.004722
S.E. of regression 0.004026 Akaike info criterion -8.125272
Sum squared resid 0.001086 Schwarz criterion -7.967170
Log likelihood 297.5098 Hannan-Quinn criter. -8.062331
F-statistic 7.668846 Durbin-Watson stat 1.848096
Prob(F-statistic) 0.000038
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Dependent Variable: DLOP

Method: ML ARCH - Normal distribution (Marquardt / EViews legacy)
Date: 04/21/21 Time: 22:45

Sample (adjusted): 2000Q3 2019Q1

Included observations: 75 after adjustments

Convergence achieved after 31 iterations

Presample variance: backcast (parameter = 0.7)

GARCH = C(3) + C(4)*GARCHY(-1) + C(5)*GARCH(-2)

Variable Coefficient Std. Error z-Statistic

Cc 0.001052 0.017515 0.060069
AR(1) 0.783586 0.062075 12.62323

Variance Equation

Cc 4.08E-06 7.40E-07 5.513231 0.0000
GARCH(-1) 2.038941 0.013820 147.5391 0.0000
GARCH(-2) -1.043371 0.013706 -76.12278 0.0000

R-squared 0.614991 Mean dependent var 0.011868
Adjusted R-squared 0.609717 S.D. dependent var 0.066852
S.E. of regression 0.041764 Akaike info criterion -3.698193
Sum squared resid 0.127331 Schwarz criterion -3.543694
Log likelihood 143.6822 Hannan-Quinn criter. -3.636503
Durbin-Watson stat 1.873407

Inverted AR Roots .78
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VAR Lag Order Selection Criteria

Endogenous variables : LCSDGARCH LERR LOUV LEX LEM

Exogenous variables : C

Date : 05/03/21 Time : 01 :44
Sample : 2000Q1 2019Q4
Included observations : 39

Lag LogL LR

FPE

AIC

SC

HQ

158.3169 NA

521.7244 614.9972
575.7054 77.51126*
582.2777 7.751886

2.65%-10
7.79%-18
1.88°-18*
5.79¢-18

-7.862407
-25.21663
-26.70284*
-25.75783

-7.649130
-23.93697
-24.35679*
-22.34540

-7.785885
-24.75750
-25.86110*
-24.53348
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Vector Autoregression Estimates

Date: 05/03/21 Time: 01:45

Sample (adjusted): 2001Q4 2018Q1
Included observations: 42 after adjustments
Standard errors in () & t-statistics in [ ]

LCSDGARCH

LERR

LOUV

LEX

LEM

LCSDGARCH(-1) 1.185175
(0.40902)
[ 2.89757]

LCSDGARCH(-2) -0.041813
(0.20119)
[-0.20783]

LERR(-1) 13.53951
(21.5390)
[0.62861]

LERR(-2) -11.78704
(17.1415)
[-0.68763]

LOUV(-1) -42.32665
(46.6432)
[-0.90746]

LOUV(-2) 27.38570
(35.7101)
[0.76689]

5.781053
(13.5242)
[ 0.42746]

-0.006850
(0.00421)
[-1.62745]

-0.000236
(0.00207)
[-0.11384]

1.362334
(0.22164)
[ 6.14662]

-0.532040
(0.17639)
[-3.01630]

0.276084
(0.47997)
[0.57522]

-0.041174
(0.36746)
[-0.11205]

0.045052
(0.13917)
[0.32372]

0.002247
(0.01248)
[0.18003]

-0.003089
(0.00614)
[-0.50311]

-0.438010
(0.65734)
[-0.66633]

0.173981
(0.52314)
[0.33257]

0.714004
(1.42350)
[ 0.50158]

0.273509
(1.08983)
[ 0.25096]

0.294554
(0.41274)
[0.71365]

0.004826
(0.01494)
[ 0.32300]

-0.000843
(0.00735)
[-0.11476]

0.019322
(0.78681)
[ 0.02456]

-0.040008
(0.62617)
[-0.06389]

-0.852540
(1.70386)
[-0.50036]

0.515935
(1.30448)
[0.39551]

1.874339
(0.49403)
[ 3.79394]

-0.004181
(0.01640)
[-0.25498]

-0.005792
(0.00806)
[-0.71821]

-1.010545
(0.86339)
[-1.17044]

0.388597
(0.68712)
[ 0.56555]

-0.255184
(1.86970)
[-0.13648]

0.939639
(1.43144)
[ 0.65643]

0.160294
(0.54212)
[ 0.29568]
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-0.226156 -0.129245 -0.275359 -0.756997 -0.394872
(13.3319) (0.13719) (0.40687) (0.48701) (0.53441)
[-0.01696] [-0.94210] [-0.67677] [-1.55438] [-0.73889]

24.02616 -0.127838 0.599546 0.592993 1.850320
(25.9892) (0.26743) (0.79316) (0.94938) (1.04178)
[0.92447] [-0.47802] [ 0.75590] [0.62461] [1.77612]

-16.68568 0.001337 -0.620431 -0.426486 -1.248605
(20.1606) (0.20746) (0.61528) (0.73646) (0.80814)
[-0.82764] [ 0.00645] [-1.00838] [-0.57910] [-1.54504]

-41.87861 1.343658 1.275108 -0.621734 4.680077
(106.625) (1.09719) (3.25406) (3.89497) (4.27406)
[-0.39277] [ 1.22464] [ 0.39185] [-0.15962] [ 1.09500]

R-squared 0.696479 0.987198 0.998690 0.998455 0.998626
Adj. R-squared 0.598569 0.983068 0.998267 0.997956 0.998183
Sum sq. resids 9.056584 0.000959 0.008435 0.012085 0.014552
S.E. equation 0.540507 0.005562 0.016496 0.019745 0.021666
F-statistic 7.113464 239.0412 2363.326 2003.212 2253.124
Log likelihood -27.37769 164.8381 119.1776 111.6268 107.7258
Akaike AIC 1.827509 -7.325625 -5.151316 -4.791751 -4.605992
Schwarz SC 2.282613 -6.870521 -4.696212 -4.336647 -4.150888
Mean dependent -3.181595 4.622507 2.448300 5.301799 5.683783
S.D. dependent 0.853092 0.042743 0.396299 0.436772 0.508257

Determinant resid covariance (dof adj.) 4.40E-19
Determinant resid covariance 9.64E-20
Log likelihood 621.5268
Akaike information criterion -26.97746
Schwarz criterion -24.70194
Number of coefficients 55
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VAR Residual Heteroskedasticity Tests (Includes Cross Terms)
Date : 05/03/21 Time : 01 :46

Sample : 2000Q1 20190Q4
Included observations : 42

Joint test :

Chi-sq df

568.2784 555
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VAR Residual Serial Correlation LM Tests
Date : 05/03/21 Time : 01 :47

Sample : 2000Q1 2019Q4

Included observations : 42

Null
hypothesi
s: No
serial
correlatio
natlag h

Lag LRE* stat df Prob. Rao F-stat df

1 10.46615 25 0.9952  0.388911 (25, 83.2)
2 6.519642 25 0.9999  0.237195 (25, 83.2)
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Structural VAR Estimates

Date: 05/03/21 Time: 01:45

Sample (adjusted): 2001Q4 2018Q1

Included observations: 42 after adjustments

Estimation method: Maximum likelihood via Newton-Raphson (analytic
derivatives)

Convergence achieved after 21 iterations

Structural VAR is just-identified

Model: Ae = Bu where E[uu’]=I
A=
1 0
C(1) 1
C(2) C(5)
C(3) C(6) 1
C(4) C(7) C(10)

C(11) 0
0 C(12) 0
0
0 0 c(14)
0 0

Coefficient Std. Error z-Statistic

C(1) 0.002270 0.001549 1.465714
C(2) -0.023150 0.002600 -8.902271
C(3) -0.034847 0.004369 -7.975723
C(4) 0.010890 0.002285 4.764762
C(5) -1.691753 0.252716 -6.694272
C(6) -0.584350 0.359275 -1.626470
C(7) 0.541831 0.122188 4.434418
C(8) 0.061132 0.152582 0.400653
C(9) -1.787051 0.050427 -35.43821
C(10) 0.430326 0.050899 8.454452
C(11) 0.540507 0.058974 9.165142
C(12) 0.005425 0.000592 9.165159
C(13) 0.008885 0.000969 9.165142
C(14) 0.008786 0.000959 9.165149
C(15) 0.002898 0.000316 9.165150

Log likelihood 589.6401

Estimated A matrix:
1.000000 0.000000 0.000000 0.000000 0.000000
0.002270 1.000000 0.000000 0.000000 0.000000
-0.023150 -1.691753 1.000000 0.000000 0.000000
-0.034847 -0.584350 0.061132 1.000000 0.000000
0.010890 0.541831 -1.787051 0.430326 1.000000
Estimated B matrix:
0.540507 0.000000 0.000000 0.000000 0.000000
0.000000 0.005425 0.000000 0.000000 0.000000
0.000000 0.000000 0.008885 0.000000 0.000000
0.000000 0.000000 0.000000 0.008786 0.000000
0.000000 0.000000 0.000000 0.000000 0.002898
Estimated S matrix:




0.540507 0.000000 0.000000 0.000000 0.000000
-0.001227 0.005425 0.000000 0.000000 0.000000
0.010437 0.009178 0.008885 0.000000 0.000000
0.017480 0.002609 -0.000543 0.008786 0.000000
0.005909 0.012339 0.016111 -0.003781 0.002898
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Structural VAR Estimates

Date: 05/25/21 Time: 20:38

Sample (adjusted): 2001Q4 2018Q1

Included observations: 42 after adjustments

Estimation method: Maximum likelihood via Newton-Raphson (analytic
derivatives)

Convergence achieved after 57 iterations

Structural VAR is just-identified

Model: e = Su where E[uu']=I

S=
C(1) 0 0 0
Cc() C(6) 0 0

c@) c(7) C(10) 0
c() C(8) C(11) C(13)
C(5) C(9) C(12) c(14)

Coefficient Std. Error z-Statistic

C(1) 0.540507 0.058974 9.165102
C(2) -0.001227 0.000848 -1.447312
C(3) 0.010437 0.002276 4.585007
C(4) 0.017480 0.002376 7.357517
C(5) 0.005909 0.003280 1.801183
C(6) 0.005425 0.000592 9.165115
C(7) 0.009178 0.001698 5.405795
C(8) 0.002609 0.001388 1.880003
C(9) 0.012339 0.002921 4.223895
C(10) 0.008885 0.000969 9.165172
C(11) -0.000543 0.001357 -0.400277
C(12) 0.016111 0.001905 8.455820
C(13) 0.008786 0.000959 9.165154
C(14) -0.003781 0.000608 -6.214282
C(15) 0.002898 0.000316 9.165152

Log likelihood 589.6401

Estimated S matrix:
0.540507 0.000000 0.000000 0.000000 0.000000
-0.001227 0.005425 0.000000 0.000000 0.000000
0.010437 0.009178 0.008885 0.000000 0.000000
0.017480 0.002609 -0.000543 0.008786 0.000000
0.005909 0.012339 0.016111 -0.003781 0.002898
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Response to Cholesky One S.D. (d.f. adjusted) Innovations + 2 S.E.

Response of LCSDGARCH to LCSDGARCH Response of LCSDG ARCH to LERR Response of LCSDG ARCH to LOUV Response of LCSDG ARCH to LEX Response of LCSDG ARCH to LEM

Response of LERR to LEM

Response of LOUV to LERR Response of LOUV to LEX Response of LOUV to LEM

Response of LEX to LERR Response of LEX to LEM

Response of LEM to LERR Louv Response of LEM to LEX

svar CJ}‘&J w\g&!\ J.:l:;ﬂ Ll Jal 112 ‘:P;u-

Variance Decomposition using Cholesky (d.f. adjusted) Factors

Percent LCSDG ARCH variance due to LCSDG ARCH Percent LCSDG ARCH variance due to LERR Percent LCSDG ARCH variance due to LOUV

Percent LCSDG ARCH variance due to LEX Percent LCSDG ARCH variance due to LEM
100

80

60

Percent LERR variance due to LERR Percent LERR variance due to LO UV Percent LERR variance due to LEX Percent LERR variance due to LEM

Percent LOUV variance due to LERR Percent LOUV variance due to LOUV Percent LOUV variance due to LEX. Percent LOUV variance due to LEM

Percent LEX variance due to LCSDGARCH Percent LEX variance due to LERR Percent LEX variance due to LO UV Percent LEX variance due to LEX Percent LEX variance due to LEM

Percent LEM variance due to LCSDGARCH Percent LEM variance due to LERR Percent LEM variance due to LOUV. Percent LEM variance due to LEX Percent LEM variance due to LEM
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Null Hypothesis:

F-Statistic

Prob.

LERR does not Granger Cause LCSDGARCH
LCSDGARCH does not Granger Cause LERR

0.34773
0.33997

0.7086
0.7140

LOUV does not Granger Cause LCSDGARCH
LCSDGARCH does not Granger Cause LOUV

1.32421
0.01171

0.2783
0.9884

LEX does not Granger Cause LCSDGARCH
LCSDGARCH does not Granger Cause LEX

1.36818
0.02145

0.2671
0.9788

LEM does not Granger Cause LCSDGARCH
LCSDGARCH does not Granger Cause LEM

0.94577
0.00215

0.3976
0.9979

LOUV does not Granger Cause LERR
LERR does not Granger Cause LOUV

0.48442
1.57652

0.6181
0.2139

LEX does not Granger Cause LERR
LERR does not Granger Cause LEX

0.01585
0.71324

0.9843
0.4936

LEM does not Granger Cause LERR
LERR does not Granger Cause LEM

1.24991
0.95281

0.2928
0.3906

LEX does not Granger Cause LOUV
LOUV does not Granger Cause LEX

0.17780
0.44208

0.8375
0.6445

LEM does not Granger Cause LOUV
LOUV does not Granger Cause LEM

0.05745
1.16913

0.9442
0.3166

LEM does not Granger Cause LEX
LEX does not Granger Cause LEM

0.19132
1.66440

0.8263
0.1967




