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Abstract:

This study aimed to test the relationship between economic growth (represented by
GDP) and exports in both Algeria and Tunisia (a comparative study) during the
period (1990-2020), using vector auto regressive models after ensuring the stability
of all series and using Eviewsl12. Building a standard model for each country
separately and addressing the structural analysis of the two estimated models using
the MCO method, and then discussing and comparing the results obtained. The
Granger causality test showed the existence of a one-way causal relationship from
exports to economic growth for both countries, As for the geographical distribution,
we find that European countries are at the forefront of the two countries' customers,
in addition to the great fluctuation in the economic growth rates of Algeria and
Tunisia as a result of several external and internal conditions affecting the economies
of the two countries.
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Key words: Exports, economic growth, Gross Domestic Product, VAR model,
Granger causality
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+ Christiaan Heji, others, Econometric Methods with Applications in Business
and Economics,Published in the United States by Oxford University Press Inc,
New York, 2004.

+ Gujarati, N.D, Basic Econometrics, 4th Edition, Tata McGraw-Hill, New Delhi,
India, 2003, p 413

+ Hashem Pesaran, Time Series and panel Data Econometrics, Published in the
United States of America by Oxford University, 2015.

#+ Régis Bourbonnais, Econométrie (Manuel et exercices corrigés), 7¢édition,
Dunod, Paris,2009.
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edition, Jordan book centre ,1995.

+ Terene C. Mills, Time Series Econometrics A Concise Introduction, Palgrave
macmillan, USA, 2015.

+ Walter Enders, Applied Econometric Time Series, second edition, john wiley
and sons, New York, 1995.
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+ Alain Muet.Pierre, Les théories contemporaines de la croissance, Observation et
diagnostics economiques n° 45, juin 1993, p p11-51.

+ Bakari, Sayef, The Impact of Agricultural Exports On Economic Growth in
Tunisia During the Period 1988-2014, MPRA, No 80655, Faculty of Economic
Sciences and Management of Tunis, University of Tunis ElI Manar,
Tunisia.2017,p 28-39.

+ Bakari. Sayef and Mabrouki. Mohamed, The Relationship among Exports,
Imports and Economic Growth in Turkey, Munich Personal RePEc Archive,
No 76044, University of Gafsa, Tunisia, 2017.p 18-28

+ Innocent.U.Duru, Uka Ezenwe, Empirical Investigation of The Impact of
Exports on Economic Growth: Evidence from Nigeria,1980-2016,
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+ Muna sulaiman, Norma Md.Saad, An Analysis of Export Performance and
Economic Growth of Malaysia using Co-Integration and Error Correction
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University, Malaysia, 2009, p p 217-231.
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1990 | 14546469696 | 62048562947 | 23,443 | 0,8 | 5353409091 | 12290568182 | 43,557 | 7,950
1991 | 13311391352 | 45715614560 | 29,117 | -1,2 | 5277717391 | 13074782609 | 40,366 | 3,905
1992 | 12154184690 | 48003078389 | 25,319 | 1,8 | 6126865672 | 15497286296 | 39,535 | 7,806
1993 | 10880087945 | 49945599429 | 21,783 | -2,1 | 5908638139 | 14608946896 | 40,445 | 2,190
1994 | 9585286555 |42543178042 | 22,53 o,;39 7024021352 | 15632463424 | 44,932 (3,178
1995 | 10940068840 | 41764315330 | 26,194 | 3,79 | 8096647986 | 18030876599 | 44,904 | 2,352
1996 | 13970025409 | 46941582519 | 29,76 | 4,1 | 8248099445 | 19587322786 | 42,109 | 7,146
1997 | 14889922793 | 48177612042 | 30,906 | 1,1 | 8114748169 | 20746360430 |39,114 5,441
1998 | 10880000226 | 48187747529 | 22,578 | 5,1 | 8398612453 | 21803372267 | 38,520 | 4,784
1999 | 13692398973 | 48640653469 | 28,15 | 3,2 | 8713791941 | 22943685719 |37,979 | 6,055
2000 | 23050163567 | 54790392746 42,069 | 3,8 | 8531334355 | 21473261837 | 39,730 | 4,710
2001 | 20085454899 | 54744712815 | 36,689 | 3 | 9447973865 | 22066031834 | 42,817 3,796
2002 | 20152501384 | 56760355865 | 35,504 | 5,6 | 9438489133 | 23142153760 |40,785|1,323
2003 | 25957119969 | 67863828413 38,248 | 7,2 | 1,0839E+10 | 27453007373 | 39,484 | 4,702
2004 | 34178449805 | 85332581189 | 40,053 | 4,3 | 1,3159E+10 | 31183059012 | 42,198 6,236
2005 | 48714922833 | 1,03198E+11 |47,205| 5,9 | 1,4501E+10 | 32273007554 | 44,932 | 3,487
2006 | 57121832267 | 1,17027E+11 | 48,81 | 1,7 | 1,5823E+10 | 34377310293 | 46,029 (5,244
2007 | 63531235749 | 1,34977E+11 | 47,061 | 3,4 | 1,9877E+10 | 38914078352 | 51,078 6,710
2008 | 82034752287 | 1,71001E+11 |47,973| 2,4 | 2,4966E+10 | 44860969077 | 55,653 | 4,238
2009 | 48533809882 | 1,37211E+11 (35,371 1,6 | 1,9572E+10 | 43454935940 | 45,040 | 3,043
2010 | 61975405318 | 1,61207E+11 | 38,444 | 3,6 | 2,216E+10 | 46206331261 |47,959|3,511
2011 | 77581299983 | 2,00013E+11 [ 38,788 | 2,9 | 2,2163E+10 | 48122838145 | 46,055 | -1,66
2012 | 77123007377 | 2,09059E+11 | 36,89 | 3,4 | 2,1722E+10 | 47311196335 |45,913 3,913
2013 | 69659422390 | 2,09755E+11 | 33,209 | 2,8 | 2,1854E+10 | 48683848564 | 44,890 | 2,143
2014 | 65185667482 | 2,1381E+11 |30,487| 3,8 | 2,159E+10 | 50271342086 |42,947|2,707
2015 | 38460350139 | 1,65979E+11 |23,171| 3,7 | 1,7567E+10 | 45780069047 | 38,373 (1,000
2016 | 33403107185 | 1,60034E+11 |20,872| 3,2 | 1,6924E+10 | 44360775649 |38,150|1,117
2017 | 38496751462 | 1,70097E+11 | 22,632 | 1,3 | 1,7581E+10 | 42163974956 | 41,698 | 2,244
2018 | 45233966129 | 1,74911E+11 [25,861| 1,1 | 1,9445E+10 | 42570270107 | 45,678 |2,511
2019 | 39014323824 | 1,71767E+11 |22,713| 1 | 1,4952E+10 | 41804581484 |35,766|1,402
2020 | 26103356450 | 1,45009E+11 | 18 |-51 | 1,3769E+10 | 41620349986 | 33,082 | -9,18
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Augmented Dickey-Fuller Unit Root Test on D{LNX1)

Null Hypothesis: D{LNX1) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Augmented Dickey-Fuller Unit Root Test on LNX1

NuUll Hypothesis: LNX1 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=T7)

t-Statistic~ Prob?

t-Statistic  Prob®

Augmented Dickey-Fuller test statistic -4.354466  0.0019 Augmented Dickey-Fuller test statistic 1200790 0.6608
Test critical values: 1% level -3.679322 Test critical values: 1% level -3670170

5% level -2 BATTET 5% level -2.963972

10% level -2.622939 10% level -2.621007

Augmented Dickey-Fuller Unit Root Test on D{LNX1)

Null Hypothesis: D(LNX1) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

Augmented Dickey-Fuller Unit Root Test on LNX1

Mull Hypothesis: LNX1 has a unit roat
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based an SIC, maxlag=7)

t-Statistic Prob.*

t-Statistic Prob*

Augmented Dickey-Fuller test statistic -4.212248  0.0129
Test critical values: 1% level -4.323979

5% level -3.580622

10% level -3.225334

Augmented Dickey-Fuller test statistic -0620476  0.9702
Test critical values: 1% level -4 296729

5% level -3.568379

10% level -3.218382

Augmented Dickey-Fuller Unit Root Test on D(LNX1)

Null Hypothesis: DILNX1T) has a unit raot
Exogenous: None
Lag Length: 0 (Automatic - based an SIC, maxlag=7)

t-Statistic~ Prob?

Augmented Dickey-Fuller test statistic 4410147 0.0001
Test critical values: 1% level 2647120

5% lavel -1.852810

10% level 161001

Augmented Dickey-Fuller Unit Root Test on LNX1

Mull Hypathesis: LMX1 has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob*

Augmented Dickey-Fuller test statistic 0387245 0.7895
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211
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Augmented Dickey-Fuller Unit Root Test on D(LNGDP1)

Null Hypothesis: DILNGDF1) has a unit root
Exogenaus: Constant
Lag Length: (1 (Automatic - based on SIC, maxlag=7)

{-Staistic ~ Prob*

Augmented Dickey-Fuller test statistic -4 868561 0.0005
Testcrifical values: 1% lavel -3679322

A% level -2 967767

10% level -2 622989

Augmented Dickey-Fuller Unit Root Test on D{LNGDP1)

Null Hypathesis: D(LNGDP1) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic- based on SIC, maxlag=7)
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Augmented Dickey-Fuller Unit Root Test on LNGDP1

Null Hypothesis: LNGDP1 has a unit root
Exogenaus: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

i-Statistic ~ Prob*

Augmentad Dickey-Fuller test statistic 0580914 0.8585
Test critical values: 1% level -3670170

5% level -2963972

10% level -2 621007

View | Proc| Object| Properties | |Print | Name| Freeze | | Sample| Genr | Sheet | Grapl
Augmented Dickey-Fuller Unit Root Test on LNGDP4

Null Hypathesis: LWGDP1 has a unit root
Exogenous: Constant Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

tStafistic  Prob?

Augmented Dickey-Fuller test statistic 4736991 0.0037
Test critical values: 1% level -4 309324
5% [evel 1574244
10% level 3221728

i-Statisic ~ Prob?

Augmented Dickey-Fuller test statistic 1603759 (7675
Test critical values: 1% level -4, 296729
A% lavel -3.568379
10% level -3.218382

Augmented Dickey-Fuller Unit Root Test on D{LNGDP1)

Null Hypothesis: DILNGDP1) has a unitroot

Exogenous: Nona

Lag Length: 0 (Automatic - based on 8IC, maxlag=7)

Rotatistc  Prob?

Augmented Dickey-Fuller test statistic 4577330 0.0000
Test crifical values: 1% [evel 2547120
5% [avel -1.952910
10% lavel -1610011

Augmented Dickey-Fuller Unit Root Test on LNGDP1

MNull Hypothesis: LNGDP has a unit root
Exogenous: None
Lag Length: 0 (Automatic - baged on SIC, maxlag=7)

Hotatistic Prab.*

Augmented Dickey-Fuller test statistic 1.096097 09251
Test critical values: 1% level -2 644302

5% level -1.952473

10% level -1.610211
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Augmented Dickey-Fuller Unit Roof Test on D(LNX2)

Null Hypathesis: DLNXZ) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Stafistic ~ Prob?*

| Augmented Dickey-Fuller Unit Root Teston LNX2

MNull Hypothesis: LNX2 has a unit rool
Exogenous; Constant

Lag Length: 0 (Automatic - based on SIC, maxag=T)

1-Statistic Prob."

Augmented Dickey-Fuller test statistic 4028573 0.0043
Test critical values: 1% level -3679322

A% level -2 967767

10% level -2 (22989

Augmented Dickey-Fuller test statistic 2482072 01294
Testcrilical values: 1% level -3670170

5% level -2.963972

10% level -2821007

Augmented Dickey-Fuller Unit Root Test on D(LNX2)

Null Hypothesis: DLNX2) has a unit root
Exogenous: Constant Linear Trend
Lag Length: 0 (Automatic - based on 3IC, maxlag=7)

f-Statistic ~ Prob?

Augmented Dickey-Fuller test statistic 4823639 0.0030
Test critical values: 1% level -4,309824

5% lavel -3574244

10% level 3221728

Augmented Dickey-Fuller Unit Root Test on D{LNX2)

Null Hypothesis: D(LNX2) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=T7)

Augmented Dickey-Fuller Unit Root Test on LNX2

Null Hypothesis: LNX2 has a unit raot
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxag=T7)

f-otatistc  Prob?

Augmented Dickey-Fuller test statistic 0.085079  0.9927
Test critical values: 1% level -4.296729

A% level -3568379

10% level 3218382

Augmented Dickey-Fuller Unit Roof Test on LNX2

Null Hypothesis: LNXZ has a unit root
Exogenous: Hone
Lag Length: 1 (Automatic- based on SIC, maxlag=T)

t-Staistic ~~ Prob.*

+-Statistic ~ Prob?

Augmented Dickey-Fuller test statistic -3.369484  0.0015
Test critical values: 1% lvel -2.647120

5% level -1.952910

10% level 161001

Allgmented Dickey-Fuller test statistic 1897630 09831
Testeritical values: 1% lavel -2.647120

A% level -1952910

10% level -1.610011
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4 Null Hypothesis: DILNGDP2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Augmented Dickey-Fuller Unit Root Test on D(LNGDP2)

{-Statistic ~ Prob*
Augmented Dickay-Fuller test statistic -4h12086  0.0013
Test critical values: 1% lavel -3.679322
5% level -2 967767
10% lavel -2.622989
Augmented Dickey-Fuller Unit Root Test on D{LNGDP2)
Mull Hypathesis: D(LNGDP2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic  Prob?
Augmented Dickey-Fuller test statistic 4576296 0.0054
Test crifical values: 1% leval -4.309324
5% lavel 3574244
10% level 3221728

I L L
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1 Null Hypathesis: D(LNGDP2) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxag=7)

Augmented Dickey-Fuller Unit Root Test on D{LNGDP2)
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Augmented Dickey-Fuller Unit Root Test on LNGDPZ

Null Hypothesis: LNGDPZ has a unit root
Exogenaus: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

{-Statistic ~ Prob?

Augmentad Dickey-Fuller test statisfic -1208953  (.6568
Test critical values: 1% level -3 670170

5% level -2.963072

10% level -2.621007

Augmented Dickey-Fuller Unit Root Test on LNGDPZ

Null Hypathesis: LNGDP2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic- based on SIC, maxlag=T)

-Statisic  Prob?

Augmented Dickey-Fuller test statistic .759911  (.9585
Test crifical values: 1% level -4 206729

5% level -3.568379

10% [evel -3.218382

Augmented Dickey-Fuller Unit Root Test on LNGDP2

Null Hypathesis: LNGDP2 has a unit root
Exogenous: None
Lag Length: ( (Automatic - based on SIC, madag=7)

Fotatistic  Prob?

+Siatistic  Prob?

Augmented Dickey-Fuller test statistic 4571945 0.0000
Test critical values: 1% level -2.647120
50% level -1.952910
10% level -1.610011

Augmented Dickey-Fuller test stafistic 0374789 0.7862

Testoritical values: 1% level -2 644302
5% level -1.952473
10% level 1610211
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Drate: 0426022 Time: 1826

Sample (adjusted): 3 31

Included observations: 29 after adjustments
Trend assumption: Linear deterministic trend
Series: LNGDP1 LMNX1

Lags interval (in first differences). 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Ma. of CE(s) Eigenvalue Statistic Critical Value  Prob.**
Mone * 0.366965 16.38150 15.49471 0.0367
At most 1 0.102058 3121832 3.841465 0.0772

o il ddd) JalSill ) 1(2-7) saldl)

Date: 04127122 Time: 12:36

Sample (adjusted); 1992 2020

Included observations: 29 after adjustments
Trend assumption: Linear deterministic trend
Series: LNGDP2 LNX2

Lags interval (in first differences): 1101

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

Mo. of CE(s) Eigenvalue Statistic Critical Value  Prob**
Mone * 0.381460 16.47125 15.49471 0.0355
At most 1 0.083855 2539823 3.841465 0.1110
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WAR Lag Order Selection Criteria
Endogenous variables: LMNX1 LNGDP1
Exogenous variables: C

Date: 04/26/22 Time: 18:21

Sample: 1 31

Included observations: 26

Lag LogL LR FPE AlC SC HQ

0 -25.90129 MA 0.029322 2146253 2243030 2174121
1 4275273 1214648 0.000203% -2.827133% -2.536803* -2.743529*
2 4299173 0386069 0000274 -2537825 -2.053042 -2.303484
3 4905011 8.854557  0.000238 -2.696162 -2.0187Y26 -2.501085
4 5010439 1378678 0000308 -2469568 -1.598579 -2218755
5 58.67673 9.891161* 0000229 -2821287 -1.756744 -2514737

*indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: SBchwarz information criterion

HQ: Hannan-CQuinn information criterion

o 7z asall il il da )y 1(2-8) Galdll

VAR Lag Order Selection Criteria
Endogenous variables: LNGDP2 LNX2
Exogenous variables: C

Date: 05/08/22 Time: 21:20

Sample: 1990 2020

Included observations: 25

Lag LogL LR FPE AIC SC HQ

0 -9.547910 NA 0.008636 0.923833 1.021343 0.950878
1 37.46294 8273910 0.000277 -2517035 -2.224505 -2.435900
2 4590090 13.50073* 0.000196* -2.872072* -2.384522* -2.736846*
3 46.74888 1.221099 0.000257 -2.619911 -1.937340 -2.430595
- 50.01261 4177574 0.000283 -2561009 -1.683419 -2.317603
5 51.74761 1943199 0.000361 -2.379809 -1.307198 -2.082312
6 57.55622 5576266 0.000344 -2524498 -1.256867 -2.172911

*indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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System: UIMKMTITLED

Estimation Method: Least Sqguares
Crate: 04527022 Time: 10024
Sample: 2 21

Included cobservations: 20

Total system (balanced) cbservations 60

VAR(2) VAR(1) cuaisai i :(09) sy 3aldl

Coefficient =td. Error t-=Statistic Frob

1y O.F11243 0. 105896 6. F 17378 0. 0000
2y 0.240897 0O.090109 2 ETRZZS o.0099
2y 1.514432 1.02157F0 1. 4623084 0. 1479
oy -0.283634 0.204543 -1. 286670 o17F12
sy 1.1465542 0. 174050 5.58T426 o.0o000
B ) 2.ES51574 1.992526 1.8226325 0.0F24

Determinant residual covariance 0. 000253

Egquation: LMNGDPFP1 = C(1 P LMNGDP -1 + S22 LM (-1 + C03)

Obsermvations: 20

R-squared 0.959276 Mean dependent var 25 27968

Adjusted R-squared 0. 955259 S.D. dependent var O.5610797

S E. ofregression O 127744 Sum squared resid 0. 440599

Crurbin-WWatson stat 1.955820

Equation: LMNX1 = ClAPLMGDP -1} + S LM (-1) + SE)

Observations: 20

R-sgquared 08836192 Mean dependent var Z4 10858

Adjusted R-sguared 0.87FFrFG62 S D. dependaent var 0. 705736

S.E. of regression 0.245T7432 Sum sqguared resid 1.642819

Curbin-WWatson stat 1.91993258

Systerm: UNMTITLED

Estimation Method: Least Squares
Drate: 042722 Time: 12:31
Sample: 1992 2020

Included ocbservations: 29

Total system (balanced) observations 58

Coefficient Std. Error t-Statistic Prob.
1) 0. 743543 0193668 2. 83290264 00004
CC2) -0.2198086 01728980 -1.228109 0.2254
CL3) 2.549636 0.643566 2961735 0.0002
Cid) -1. 791453 0.591519 -3.028564 00039
ci5) -6. 871409 2156698 -2 ATFeTTA 00344
(6 0.075344 0.059863 1.258599 0.2143
CCr) 0.005854 0055323 0105820 0.9162
C{a) 0. 9800659 0198927 4. 926784 0.0000
c{9) -0.168889 0182839 -0.923703 0.3603
C(10) 2 630378 0.975738 Z 6578z 00097
Determinant residual covariance 0000125

Equation: LMNGDP2 = C(1 ) LMNGDRP2(-1) + C2PFLMNGDP2(-2) + C{3 7 LMNXZ2(

=1y + C{AYLMNXZ(-2) + C(5)
Cbservations: 29

R-squared 0.922429
Adjusted R-squared 0. 910667
S E. ofregression 0210179
Durbin-Watson stat 1.656758

Mean dependent var
S.D. dependent var
Sum squared resid

24 11267
Q. 703207
1.0650202

Equation: LMXZ2 = C(EFLMNGDP2(-1) + C{FI"LNGDFP2(-2) + C{SFLMX2(-1) +

C{OPLMNXZ(-2) + C(10)
Observations: 29

R-squared 0978363
Adjusted R-squared 0.974T756
=.E. of regression 0.064966
Durbin-Watson stat 1.880128

Mean dependent var
S.D. dependent var
Sum squared resid

24 15520
0. 402296
0101295
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VAR(2) zisei 83sa ,lidl 1(2-10) @ald

gl
VAR Residual Heteroskedasticity Tests (Includes Cross Terms)
Date: 03/21/22 Time: 15:10
Sample: 1990 2020
Included observations: 29

Jointtest:
Chi-sq df Prob.
42 48516 42 0.4501

VAR Residual Serial Carrelation LW Tests
Date: 03/21/22 Time: 15:08

Sample: 1890 2020

Included observations: 29

Mull hypothesis: No serial correlation atlag h

Lag LRE*stat df  Prob. RaoF-stat df Prob.
1 1293194 4 08625 0320576  (4,420)  0.8626
2 372307 4 04447 0949730 (4,420)  0.4450

Odial) Gaadgalll Saga Ll :(10) AR (alal

VAR(l) CJ‘SAJ RPN )Lﬁ;\ (1_10) d;ld\
S5l

VAR Residual Heteroskedasticity Tests (Includes Cross Terms)
Date: 04/26/22 Time: 19:03

Sample: 131

Included observations: 30

Jointtest:
Chi-sq df Prab.
18.78029 15 0.2239

VAR Residual Serial Correlation LI Tests
Date: 04126122 Time: 19:01

Sample: 131

Included observations: 30

Null hypathesis: No serial correlation atlag h

lag LRE*stat df Prob.  RaoF-stat df Prab.

1 1109094 4 08928 0214712 (4.480) 0.8929

VAR Residual Mormality Tests

Orthogonalization: Cholesky (Lutkepohl)

Mull Hypothesis: Residuals are muliivaniate normal
Date: 03/21/22 Time: 15:09

Sample: 1890 2020

Included obsemvations: 29

Companent Jarque-Bera df Prab.
1 4.997400 2 0.0822

2 2.095564 2 0.2236
Joint 7.992964 4 0.0918

VAR Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 05/08/22 Time: 21:17

Sample: 1 31

Included observations: 30

Component Jarque-Bera af Prob
1 5864768 2 0.0533
2 2002165 2 0.3675
Joint 7.866933 4 0.0966
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Sl abuie g Lndd) ladl (1-11) Gala)

Fairwise Granger Causality Tests
Date: 04526022 Time: 1912

Sample: 131

Lans:-1

Mull Hypothesis: Qbs  F-Stafistic Prob.
LMGDP1 does not Granger Cause LMX1 30 1.92285 01769
LMX1 does not Granger Cause LMGDP T.14668 0.0126

Sl VAR(1) zges lana) Jlsa 1(2-11)

Response of LMGDP1:

Response of LMNX1:

A

Period LNGDP1 LMK Period LMNGDP1 LM
1 0127744 0.000000 1 0.204373 0.138253
(0.01649) (0.00000) (0.03651) (D.01785)
2 0.140101 0.033304 o 0.198090 0.158513
(0.02056) (0.01318) (0.04136) (0.03159)
3 0147378 0.061875 3 0.187381 0.172296
(0.02688) (0.02616) (0.04863) (0.05112)
4 0.149975 0.085519 4 0.173038 0.179994
(0.03369) (0.03876) (0.05631) (0.06919)
5 0.148367 0.104182 5 0.155858 0.132115
(0.04045) (0.05064) (0.06345) (0.08435)
6 0.143085 0.117986 [ 0.136616 0.179250
(0.04686) (0.06141) (0.06973) (0.09605)
7 0.134692 0.127109 7 0.116052 0.172053
(0.05282) (0.07071) (0.07515) (0.10413)
8 0.123768 0.131864 8 0.094855 0161213
(0.05827) (0.078286) (0.07979) (0.10869)
g 0.110891 0.132635 g 0.073651 0147437
(D.06320) (0.08383) (0.08380) (0.11002)
10 0.096624 0.129865 10 0.05299 0.131423
(0.06762) (0.08754) (0.08731) (0.10860)

Variance Decomposition of LNX1:

ekl VAR(1) z3sai okt el :(3-11) salal

Variance Decomposition of LNGDP1:

Period SE LMGDP1 LMX1 Period SE LNGDP LMX1
1 0246742 65.60509 31.39491 1 0127744 100.0000 0.000000
2 0.353904 G4.67788 35.32212 2 0.192489 97.00682 2993182
3 0.435942 6110084 38.89916 3 0.250210 92 11297 T.887026
4 0.502380 57.87239 4212761 4 0.303991 86.74275 13.25725
L] 0.556635 5493048 4501952 ] 0.353949 81.55562 18.444438
6 0.600531 5241192 47.58808 i 0.399592 76.81022 2318978
T 0.635380 5015636 49 84364 7 0.440423 72.58133 27 41867
8 0.662340 48.20721 51.79279 8 0.476108 6836666 3113324
9 0.682537 4656085 53.4305 9 0.506525 65 63684 34 36316
10 0.697092 4521472 5478528 10 0.531760 62 85665 3714335
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VAR(2) gisall  Saalipall Julatl :(12) o8 (alal)

g i Gm Aol ladl 1(1-12) Gald)

Pairwise Granger Causality Tests
Date: 02121/22 Time: 15123
Sample: 1980 2020

W 03 =~ OO0 LN $ La P -

-
=

Lags: 1

Mull Hypothesis: Obs F-Statistic Frob.

LMX2 does not Granger Cause LMNGDOPZ 30 4 34310 0.0365

LMGDPZ does not Granger Cause LMNXZ 1.34728 0.2559
sl VAR(2) zisa Llaaa¥) Jigs 1(2-12) Galdl)

Response of LMGDPZ: Response of LMNXZ:
Period LMGDP2 LMx2 Period LMGDP2 LINX2
9 0.210179 0.000000 1 0.009624 0.064250
(0.02760) (0.00000) (0.01200) (0.00844)
2 0180814 0163813 2 0.025267 0.062979
(0.05561) (0.04661) (0.01735) (0.01522)
3 0.135427 0167250 3 0.037992 0.063205
(0.07117) (0.05982) (0.02230) (0.01798)
4 0.112552 0136695 4 0.044230 0.064871
(0.08012) (0.05832) (0.02743) (0.01965)
5 0.098628 0117044 5 0.045205 0.064182
(0.08300) (0.05365) (0.03148) (0.02148)
B 0.087164 0.104407 B 0.045804 0.061565
(0.08114) (0.05115) (0.03429) (0.02277)
7 0.0773095 0.093895 7 0.044330 0.058050
(0.07590) (0.04972) (0.03583) (0.02349)
g8 0.069179 0.084581 8 0.042035 0.054181
(0.07187) (0.04816) (0.03525) (0.02384)
g 0.062185 0.075399 g 0.039376 0.050220
(0.06668) (0.04663) (0.03579) (0.02393)
10 0.056121 0.068193 10 0.036582 0.046319
(0.06165) (0.04524) (0.03474) (0.02384)
oaisil VAR(2) zisar (plo el&in 1(3-12) @aldl
Variance Decomposition of LNX2: Variance Decomposition of LNGDP2:

SE LNGDP2 LNX2 Period SE LNGDP2 LNX2
0.064966 2194351 97.80565 1 0.210179 100.0000 0.000000
0.093837 5284740 91.71526 2 0.322030 7412353 25 87647
0.119426 15.24602 84.75393 3 0.387320 §3.46571 36.53429
0.142023 20,22185 79.77815 4 0.425876 59.47898 4052102
0.163344 2348316 76.51684 5 0.452545 57.42497 42 57503
0.180495 2570009 74.29991 f 0.472542 56.07019 43.92981
0.194714 27 26R94 7273306 7 0.487957 55.09923 4490077
0.206437 2840436 7150564 8 0.500041 5438216 4561784
0.218075 2024762 70.75238 g 0.509652 53.83926 46.16074
0.223992 29.88410 70.11590 10 0.517380 53.41945 46.58055
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