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Series , 4 edition , 1997, P 61-63

2 Akaike, H. 1992. Information Theory and an Extension of the Maximum Likelihood Principle. Pages 610-624 In:
Kotz, S., and N.L. Johnson, editors. Breakthroughs in Statistics Volume 1. Foundations and Basic Theory. Springer
Series in Statistics, Perspectives in Statistics. Springer-Verlag: New York. (Originally published in Proceeding of
the Second International Symposium on Information Theory, B.N. Petrovand F. Caski, eds.,Akademiai Kiado,
Budapest, 1973, 267-281)

34



Ll Jlal) (uly eSS Alaaly aldd) AS)al) mSll cp A8Mal) Judady uld........ G Juadl)

AN AR ey

2

k<p
T

2
AIC(P) = Ln[det|Z.|] +
Al 3aad Al Py il days Gl aey s &
AIC(B)) = Minf_, AIC(P)
ISCHWARZ J cilaglaall jlas o

k2pL
SC(P) = Ln[det|3.|] +%’Cﬂ]

A 3aad Al Py pualill da s oll aey sl
SC(Py) = Minfi_,SC(P)
el lyatie 2e t K
LSlaaliadl sae :n
ol da g ip
L Blsall A8 jidall Cliplally Clulal) 48 ssean @ X,
slaxal bl o Al 4kl ae @ilsn ) ) il daya s b
and) —z

Jiad A paidall il e S aldal Gudl Al aaliall e dad) agede oiay
dade pobaidl dulpn A2 la o WSy AV g 63 jpiiiall dd s N ¢ Al )

! G. Schwarz , Estimating the Dimension of a Model , The Annals of statistics , Volume 6, Number 2 (1978), P 461-
464.
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1 J. Granger , Investigating Causal Relations by Econometric Models and Cross-spectral Methods , Econometrica,
Vol. 37, No. 3. (Aug., 1969), P 424-438.
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2 Régis Bourbonnais , économétrie “cours et exercices corrigés”, 9° édition , dunod , paris , 2015 , P 293
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Date: 04/30/18 Time: 16:33

Sample (adjusted): 1974 2016

Included observations: 43 after adjustments
Trend assumption: Linear deterministic trend
Series: GDP GFCF

Lags interval (in first differences): 1 to 3

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Vvalue Prob.**
None 0.089685 4.491388 15.49471 0.8602
At most 1 0.010431 0.450897 3.841466 0.5019

Trace testindicates no cointegration atthe 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic Critical VValue Prob.**
None 0.089685 4.040491 14.26460 0.8551
At most 1l 0.010431 0.450897 3.841466 0.5019

Eviews 9zl clajia o ol (gullall slac) @ jaal)
LA Ledlly SV Y Ll ol o may (3) &) dsaadl gl DA o
Do s 8 A Gl e iy ey b g4y ¢ 0.05 e ST IS gouail
S 1Y Joshall JaY) 3 ADle asmg aae ol ¢ Auhal)l Gl gn Caliie JalS
Laih yuadll JaY) 8 bl G A Ay
olial) ualil) A0 yaas -3
5 D(GDP) 4l Judludly (alall VAR zigail Bl alil) dajs apaai
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VAR Lag Order Selection Criteria
Endogenous variables: D(GDP) D(GFCF)
Exogenous variables: C

Date: 05/02/18 Time: 10:46

Sample: 1970 2016

Included observations: 42

Lag LogL LR FPE AC SC HQ
0 -1940.978 NA 5.21e+37 92.52277 92.60552 92.55310
1 -1929.178 21.91407 3.60e+37 92.15135 92.39959* 92.24234
2 -1922.908 11.04784* 3.24e+37* 92.04323* 92.45696 92.19488*
3 -1922.473 0.725583 3.85e+37 92.21298 92.79220 92.42529
4 -1921.621 1.337778 4.50e+37 92.36292 93.10763 92.63588

* 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

Eviews 9 G—Atl)-_l Gilayda cﬁj‘; el ¢ ulall dac) : ydaall

i AIC Hlns e Loy ulaall psand Liall 2l o) (4) a8y sl DA (e ey
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Pairwise Granger Causality Tests
Date: 05/02/18 Time:11:22
Sample: 1970 2016

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
D(GFCF) does not Granger Cause D(GDP) 44 6.45919 0.0038
D(GDP) does not Granger Cause D(GFCF) 4.21384 0.0220

Eviews 9 malin clajiae o ol coullall dae) 1 jaaal)

Gy D(GFCF) Lsiiall of i oDlel Jsanl) 3 danmsall yadlyad dyad) lidl ails
oo J8 & Al i Aglan AL Adlaayl dedll Gl j3ays « D(GDP) il
o Eus « D(GFCF) uxiall cusy D(GDP) sl (ff Jaads Ladd Jilaallys ¢ 0.05
OSats ¢ paall A d by ) Lagiy Lo 545 0.05 (e J81 i s ddlaay) dedl
(feedback adals ADle o caladyl & dpw Do asmy 4 Jsoall Z padl
.effect)
VAR gigal yii -5

JalSi ADle dgag ade (e LS iy alyall diail) Judladl 4 )i dul) e
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Vector Autoregression Estimates
Date: 04/30/18 Time: 12:01
Sample (adjusted): 1973 2016
Included observations: 44 after adjustments
Standard errors in () & t-statistics in [ ]

D(GDP(-2))

D(GFCF(-1))

D(GFCF(-2))

[0.41507]

0.185228
(0.11986)
[ 1.54534]

0.345146
(0.09912)
[ 3.48193]

0.098264
(0.11344)
[0.86619]

1.81E+09
(6.0E+08)
[ 3.03590]

D(GDP) D(GFCF)
D(GDP(-1)) 0.061334 0.216161
(0.124777) (0.24616)

[0.87814]

0.570103
(0.19967)
[ 2.85525]

0.250466
(0.16512)
[ 1.51684]

-0.258461
(0.18898)
[-1.36770]

-7.23E+08
(9.9E+08)
[-O.72712]

R-squared

Adj. R-squared
Sum sq. resids
S.E. equation
F-statistic

Log likelihood
Akaike AIC
Schwarz SC
Mean dependent
S.D. dependent

0.479473
0.426085
1.37E+20
1.88E+09
8.981013
-999.2849
45.64932
45.85206
3.45E+09
2.48E+09

0.284148
0.210727
3.81E+20
3.13E+09
3.870130
-1021.739
46.66995
46.87269
1.93E+09
3.52E+09

Log likelihood

Schwarz criterion

Akaike information criterion

Determinantresid covariance (dof adij.)
Determinantresid covariance

2.61E+37
2.05E+37
-2014.978
92.04448
92.44997

Eviews 9 zalin clajie o ol oplldall dlac) @ jaaal)

b LS calae S8 o uial z3saill S (K (6) o) Jsaall (e BIU)
D(GDP)= 1.8E(+09)+0.061 D(GDP(-1))+0.185 D(GDP(-2))+
0.345 D(GFCF(-1))+0.098 D(GFCF(-2)).
D(GFCF)= -7.23E(+08)+0.216 D(GDP(-1))+0.57 D(GDP(-2))+
0.25 D(GFCF(-1))-0.258 D(GFCF(-2)).
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Roots of Characteristic Polynomial Inverse Roots of AR Characteristic Polynomial
Endogenous variables: D(GDP) D(GFCF) 1.5
Exogenous variables: C
Lag specification: 1 2 1.0
Date: 05/03/18 Time: 15:32
0.5
Root Modulus
0.0
0.796037 0.796037
-0.058949 - 0.593964i 0.596882 05 |
-0.058949 + 0.593964i 0.596882
-0.366339 0.366339 10
No root lies outside the unit circle. s | | | | |
VAR satisfies the stability condition. 15 -10 05 00 05 1.0 15

Eviews 9 C.ALDJ Gilada LA:: el ¢ pudUall dac) 1 yaaall
:Jarque-Bera (Blsall bl ajsill JLad) -
SsY) Aaladlly Lalall 8ls) e JS) adall A p Jsd ) (7) &) Jsaad) ey
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Component Jarque-Bera df Prob.
1 0.519569 2 0.7712
2 0.962693 2 0.6180
Joint 1.482262 4 0.8298

Eviews 9 C.ALDJ Gilada LA:: el ¢ pudUall dac) 1 yaaall
tstloall AN Bl JLEA) -z

LM Test Jais Y cielias gyl Jasius ¢ z3saill e A0 Jals,¥) 4
t ok LS ) ol ¢ Box-Pierce/Ljung-box

LM Testy Box-Pierce/Ljung-box gLid) gilii :(8) ad) Jgaall

VAR Residual Serial Correlation LM Te... [[VAR Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: no serial correlation at...||Null Hypothesis: no residual autocorrelations up to lag h
Date: 05/03/18 Time: 16:06 Date: 05/03/18 Time: 16:04
Sample: 1970 2016 Sample: 1970 2016
Included observations: 44 Included observations: 44
Lags LM-Stat Prob Lags Q-Stat Prob. Adj Q-Stat Prob. df
1 2057017 0.7253 1 0.822189 NA* 0.841310 NA* NA*
2 1.722528 NA* 1.784522 NA* NA*
g %:;ggggg 8:;3;2 3 3.908885 0.4185 4.130857 0.3886 4
4 5504862 06438 4 6.032147 0.6436 6.466445 0.5951 8
: : 5 10.81250 0.5451 11.85967 0.4570 12
> 5.769905 0.2170 6 11.87738  0.7524  13.09268  0.6660 16
6 1.394941 0.8451 7 16.10906 07098  18.12495 05792 20
7 6.368979 0.1732 8 2241321 05546  25.83002 0.3618 24
8 7.877219 0.0962 9 26.60523 05398  31.09999  0.3127 28
9 7.002763 0.1357 10 2822555  0.6582  33.19688  0.4087 32
10 2.626781 0.6221 11 30.32065  0.7351  35.99035  0.4691 36
11 2.991025 0.5593 12 35.25605 0.6835 42.77652 0.3528 40
12 6.812102 0.1462
*The testis valid onlyfor lags larger than the VAR lag order.
Probs from chi-square with 4 df. df is degrees of freedom for (approximate) chi-square distribution

Eviews 9zl clajie o ol (gullall slae) @ jaall
Box-Pierce/Ljung-box lial; Lalall alaa) adll of ) (8) by Jsaall il s
adall Ay Jibi addey ¢ 0.05 e ST LIS LM Test ol Lalall ddlaay all,
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VAR Residual Heteroskedasticity Tests: No Cross Terms (onlylevels and squares)
Date: 05/03/18 Time: 16:20

Sample: 1970 2016
Included observations: 44

Joint test:
Chi-sq df Prob.
20.41248 24 0.6731

Individual components:

Dependent R-squared F(8,35) Prob. Chi-sq(8) Prob.

resl*resl 0.142566 0.727433 0.6664 6.272902 0.6167
res2*res2 0.209501 1.159478 0.3504 9.218039 0.3242
res2*resl 0.265886 1.584563 0.1650 11.69898 0.1651

Eviews 9 malin Glajiae o ol coullall dac) 1 jaaal)
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Response to Cholesky One S.D. Innovations + 2 S.E.

B

Response of D(GFCF) to D(GDP)

-

s

A

Response of D(GDP) to D(GFCF)

(il A o) Llaiud) Jlgo -

) s

Ay 5al) Llaiuy) Jlga 1(4) Jea

Response to Cholesky One S.D. Innovations + 2 S.E.
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;;;;; 0
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Variance Decomposition of D(GDP):

Perio... S.E. D(GDP) D(GFCF)
1 1.88E+09 100.0000 0.000000
2 2.19E+09 81.65361 18.34639
3 2.41E+09 79.29597 20.70403
4 2.48E+09 80.14891 19.85109
5 2.54E+09 80.29225 19.70775
6 2.58E+09 79.81154 20.18846
7 2.60E+09 79.74580 20.25420
8 2.62E+09 79.78715 20.21285
9 2.63E+09 79.76814 20.23186
10 2.63E+09 79.73959 20.26041

Variance Decomposition of D(GFCF):

Perio... S.E. D(GDP) D(GFCF)
1 3.13E+09 24.02633 75.97367
2 3.29E+09 27.35532 72.64468
3 3.46E+09 33.29559 66.70441
4 3.53E+09 34.73906 65.26094
5 3.61E+09 35.10403 64.89597
6 3.63E+09 35.85937 64.14063
7 3.65E+09 36.38757 63.61243
8 3.66E+09 36.60902 63.39098
9 3.67E+09 36.74484 63.25516
10 3.68E+09 36.85693 63.14307

Cholesky Ordering: D(GDP) D(GFCF)
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Null Hypothesis: GDP has a unitroot
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickevy-Fuller test statistic 1.631079 0.9994
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/15/18 Time: 15:30
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.016616 0.010187 1.631079 0.1104
D(GDP(-1)) 0.124971 0.146282 0.854316 0.3978
C 1.45E+09 1.03E+09 1.397680 0.1695
R-squared 0.114560 Mean dependent var 3.58E+09
Adjusted R-squared 0.072396 S.D.dependentvar 2.61E+09
S.E. of regression 2.51E+09 Akaike info criterion 46.19237
Sum squared resid 2.65E+20 Schwarzcriterion 46.31282
Log likelihood -1036.328 Hannan-Quinn criter. 46.23727
F-statistic 2.717025 Durbin-Watson stat 1.410451
Prob(F-statistic) 0.077686
Null Hypothesis: GDP has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic 0.360577 0.9984
Testcritical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/15/18 Time: 15:32
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.015288 0.042398 0.360577 0.7203
D(GDP(-1)) 0.126133 0.152365 0.827838 0.4126
C 1.48E+09 1.49E+09 0.991423 0.3273
@TREND("1970") 4134464. 1.28E+08 0.032298 0.9744
R-squared 0.114583 Mean dependent var 3.58E+09
Adjusted R-squared 0.049796 S.D.dependentvar 2.61E+09
S.E. of regression 2.54E+09 Akaike info criterion 46.23679
Sum squared resid 2.65E+20 Schwarzcriterion 46.39738
Log likelihood -1036.328 Hannan-Quinn criter. 46.29666
F-statistic 1.768615 Durbin-Watson stat 1.410985
Prob(F-statistic) 0.168232
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Null Hypothesis: GDP has a unitroot
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.888096 1.0000
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/15/18 Time: 15:35
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.028377 0.005805 4.888096 0.0000
D(GDP(-1)) 0.136627 0.147654 0.925316 0.3600
R-squared 0.073376 Mean dependent var 3.58E+09
Adjusted R-squared 0.051827 S.D.dependentvar 2.61E+09
S.E. of regression 2.54E+09 Akaike info criterion 46.19339
Sum squared resid 2.78E+20 Schwarz criterion 46.27369
Log likelihood -1037.351 Hannan-Quinn criter. 46.22333
Durbin-Watson stat 1.391840
Null Hypothesis: GDP has a unitroot
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.983089 0.9998
Test critical values: 1% level -3.5681152
5% level -2.926622
10% level -2.601424
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 6.78E+1...
HAC corrected variance (Bartlett kernel) 1.11E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/15/18 Time: 15:36
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.025659 0.009587 2.676260 0.0104
C 7.90E+08 1.05E+09 0.748763 0.4580
R-squared 0.139993 Mean dependent var 3.41E+09
Adjusted R-squared 0.120447 S.D.dependentvar 2.84E+09
S.E. of regression 2.66E+09 Akaike info criterion 46.28554
Sum squared resid 3.12E+20 Schwarzcriterion 46.36505
Log likelihood -1062.567 Hannan-Quinn criter. 46.31532
F-statistic 7.162368 Durbin-Watson stat 1.641145

Prob(F-statistic) 0.010419




Null Hypothesis: GDP has a unitroot
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.131411 0.9928
Testcritical values: 1% level -4.170583
5% level -3.510740
10% level -3.185512
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 6.78E+1...
HAC corrected variance (Bartlett kernel) 1.12E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/15/18 Time: 15:38
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.019025 0.042304 0.449720 0.6552
C 9.73E+08 1.56E+09 0.623738 0.5361
@TREND("1970") 21020472 1.30E+08 0.161103 0.8728
R-squared 0.140512 Mean dependent var 3.41E+09
Adjusted R-squared 0.100535 S.D.dependentvar 2.84E+09
S.E. of regression 2.69E+09 Akaike info criterion 46.32842
Sum squared resid 3.12E+20 Schwarz criterion 46.44767
Log likelihood -1062.554 Hannan-Quinn criter. 46.37309
F-statistic 3.514883 Durbin-Watson stat 1.630122
Prob(F-statistic) 0.038562
Null Hypothesis: GDP has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 6.994622 1.0000
Testcritical values: 1% level -2.616203
5% level -1.948140
10% level -1.612320
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 6.87E+1...
HAC corrected variance (Bartlett kernel) 1.15E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/15/18 Time: 15:38
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.032322 0.003551 9.103135 0.0000
R-squared 0.129035 Mean dependent var 3.41E+09
Adjusted R-squared 0.129035 S.D.dependentvar 2.84E+09
S.E. of regression 2.65E+09 Akaike info criterion 46.25472
Sum squared resid 3.16E+20 Schwarz criterion 46.29448
Log likelihood -1062.859 Hannan-Quinn criter. 46.26962

Durbin-Watson stat 1.631660
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Null Hypothesis: GFCF has a unitroot
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.617537 1.0000
Test critical values: 1% level -3.581152
5% level -2.926622
10% level -2.601424
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GFCF)
Method: Least Squares
Date: 05/15/18 Time: 15:42
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GFCF(-1) 0.063865 0.024399 2.617537 0.0121
C -4.28E+08 1.00E+09 -0.426482 0.6718
R-squared 0.134735 Mean dependentvar 1.88E+09
Adjusted R-squared 0.115070 S.D.dependentvar 3.45E+09
S.E. of regression 3.25E+09 Akaike info criterion 46.68302
Sum squared resid 4.64E+20 Schwarzcriterion 46.76252
Log likelihood -1071.709 Hannan-Quinn criter. 46.71280
F-statistic 6.851501 Durbin-Watson stat 1.571838
Prob(F-statistic) 0.012097
Null Hypothesis: GFCF has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.945659 0.9998
Test critical values: 1% level -4.170583
5% level -3.510740
10% level -3.185512
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GFCF)
Method: Least Squares
Date: 05/15/18 Time: 15:45
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GFCF(-1) 0.039286 0.041543 0.945659 0.3496
C -5.98E+08 1.03E+09 -0.578004 0.5663
@TREND(("1970") 45025001 61419803 0.733070 0.4675
R-squared 0.145416 Mean dependent var 1.88E+09
Adjusted R-squared 0.105668 S.D.dependentvar 3.45E+09
S.E. of regression 3.27E+09 Akaike info criterion 46.71408
Sum squared resid 4.58E+20 Schwarzcriterion 46.83334
Log likelihood -1071.424 Hannan-Quinn criter. 46.75875
F-statistic 3.658428 Durbin-Watson stat 1.551879

Prob(F-statistic) 0.034098
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Null Hypothesis: GFCF has a unitroot
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4.740497 1.0000
Test critical values: 1% level -2.616203
5% level -1.948140
10% level -1.612320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GFCF)
Method: Least Squares
Date: 05/15/18 Time: 15:47
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GFCF(-1) 0.054722 0.011544 4.740497 0.0000
R-squared 0.131159 Mean dependent var 1.88E+09
Adjusted R-squared 0.131159 S.D.dependentvar 3.45E+09
S.E. of regression 3.22E+09 Akaike info criterion 46.64366
Sum squared resid 4.66E+20 Schwarzcriterion 46.68342
Log likelihood -1071.804 Hannan-Quinn criter. 46.65856
Durbin-Watson stat 1.550661
Null Hypothesis: GFCF has a unitroot
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 2.184161 0.9999
Test critical values: 1% level -3.5681152
5% level -2.926622
10% level -2.601424
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.01E+1...
HAC corrected variance (Bartlett kernel) 1.29E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GFCF)
Method: Least Squares
Date: 05/15/18 Time: 15:48
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GFCF(-1) 0.063865 0.024399 2.617537 0.0121
C -4.28E+08 1.00E+09 -0.426482 0.6718
R-squared 0.134735 Mean dependent var 1.88E+09
Adjusted R-squared 0.115070 S.D.dependentvar 3.45E+09
S.E. of regression 3.25E+09 Akaike info criterion 46.68302
Sum squared resid 4.64E+20 Schwarzcriterion 46.76252
Log likelihood -1071.709 Hannan-Quinn criter. 46.71280
F-statistic 6.851501 Durbin-Watson stat 1.571838
Prob(F-statistic) 0.012097
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Null Hypothesis: GFCF has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.497112 0.9990
Test critical values: 1% level -4.170583
5% level -3.510740
10% level -3.185512
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 9.97E+1...
HAC corrected variance (Bartlett kernel) 1.38E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GFCF)
Method: Least Squares
Date: 05/15/18 Time: 15:49
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GFCF(-1) 0.039286 0.041543 0.945659 0.3496
C -5.98E+08 1.03E+09 -0.578004 0.5663
@TREND("1970") 45025001 61419803 0.733070 0.4675
R-squared 0.145416 Mean dependent var 1.88E+09
Adjusted R-squared 0.105668 S.D.dependentvar 3.45E+09
S.E. of regression 3.27E+09 Akaike info criterion 46.71408
Sum squared resid 4 58E+20 Schwarzcriterion 46.83334
Log likelihood -1071.424 Hannan-Quinn criter. 46.75875
F-statistic 3.658428 Durbin-Watson stat 1.551879
Prob(F-statistic) 0.034098
Null Hypothesis: GFCF has a unitroot
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 3.928290 0.9999
Test critical values: 1% level -2.616203
5% level -1.948140
10% level -1.612320
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.01E+1...
HAC corrected variance (Bartlett kernel) 1.41E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GFCF)
Method: Least Squares
Date: 05/15/18 Time: 15:50
Sample (adjusted): 1971 2016
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GFCF(-1) 0.054722 0.011544 4.740497 0.0000
R-squared 0.131159 Mean dependent var 1.88E+09
Adjusted R-squared 0.131159 S.D.dependentvar 3.45E+09
S.E. of regression 3.22E+09 Akaike info criterion 46.64366
Sum squared resid 4.66E+20 Schwarzcriterion 46.68342
Log likelihood -1071.804 Hannan-Quinn criter. 46.65856
Durbin-Watson stat 1.550661




Null Hypothesis: D(GDP) has a unitroot
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickevy-Fuller test statistic -5.714084 0.0000
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/15/18 Time: 15:53
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.777611 0.136087 -5.714084 0.0000
C 2.84E+09 5.94E+08 4.778563 0.0000
R-squared 0.431599 Mean dependentvar 2.38E+08
Adjusted R-squared 0.418380 S.D.dependentvar 3.36E+09
S.E. of regression 2.56E+09 Akaike info criterion 46.20935
Sum squared resid 2.82E+20 Schwarzcriterion 46.28964
Log likelihood -1037.710 Hannan-Quinn criter. 46.23928
F-statistic 32.65076 Durbin-Watson stat 1.513043
Prob(F-statistic) 0.000001
Null Hypothesis: D(GDP) has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.004261 0.0000
Test critical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/15/18 Time: 15:53
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.855979 0.142562 -6.004261 0.0000
C 1.93E+09 8.19E+08 2.354956 0.0233
@TREND("1970") 48906229 30805735 1.587569 0.1199
R-squared 0.463777 Mean dependent var 2.38E+08
Adjusted R-squared 0.438242 S.D.dependentvar 3.36E+09
S.E. of regression 2.52E+09 Akaike info criterion 46.19551
Sum squared resid 2.66E+20 Schwarzcriterion 46.31596
Log likelihood -1036.399 Hannan-Quinn criter. 46.24041
F-statistic 18.16279 Durbin-Watson stat 1.422252
Prob(F-statistic) 0.000002
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Null Hypothesis: D(GDP) has a unitroot
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.058683 0.2573
Test critical values: 1% level -2.618579
5% level -1.948495
10% level -1.612135
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/15/18 Time: 15:54
Sample (adjusted): 1973 2016
Included observations: 44 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.087543 0.082690 -1.058683 0.2958
D(GDP(-1),2) -0.396619 0.107240 -3.698415 0.0006
R-squared 0.338632 Mean dependentvar -74118511
Adjusted R-squared 0.322885 S.D.dependentvar 2.66E+09
S.E. of regression 2.19E+09 Akaike info criterion 45.89437
Sum squared resid 2.01E+20 Schwarzcriterion 45.97547
Log likelihood -1007.676 Hannan-Quinn criter. 45.92445
Durbin-Watson stat 2.043446
Null Hypothesis: D(GDP) has a unitroot
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.996106 0.0000
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 6.27E+1...
HAC corrected variance (Bartlett kernel) 1.07E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/15/18 Time: 15:56
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.777611 0.136087 -5.714084 0.0000
C 2.84E+09 5.94E+08 4.778563 0.0000
R-squared 0.431599 Mean dependent var 2.38E+08
Adjusted R-squared 0.418380 S.D.dependentvar 3.36E+09
S.E. of regression 2.56E+09 Akaike info criterion 46.20935
Sum squared resid 2.82E+20 Schwarzcriterion 46.28964
Log likelihood -1037.710 Hannan-Quinn criter. 46.23928
F-statistic 32.65076 Durbin-Watson stat 1.513043
Prob(F-statistic) 0.000001
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Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.281399 0.0000
Test critical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 5.92E+1...
HAC corrected variance (Bartlett kernel) 1.02E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/15/18 Time: 15:57
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.855979 0.142562 -6.004261 0.0000
C 1.93E+09 8.19E+08 2.354956 0.0233
@TREND("1970") 48906229 30805735 1.587569 0.1199
R-squared 0.463777 Mean dependent var 2.38E+08
Adjusted R-squared 0.438242 S.D.dependentvar 3.36E+09
S.E. of regression 2.52E+09 Akaike info criterion 46.19551
Sum squared resid 2.66E+20 Schwarzcriterion 46.31596
Log likelihood -1036.399 Hannan-Quinn criter. 46.24041
F-statistic 18.16279 Durbin-Watson stat 1.422252
Prob(F-statistic) 0.000002
Null Hypothesis: D(GDP) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.520487 0.0129
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 9.60E+1...
HAC corrected variance (Bartlett kernel) 8.80E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/15/18 Time: 15:58
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.279310 0.106956 -2.611437 0.0123
R-squared 0.129755 Mean dependent var 2.38E+08
Adjusted R-squared 0.129755 S.D.dependentvar 3.36E+09
S.E. of regression 3.13E+09 Akaike info criterion 46.59085
Sum squared resid 4.32E+20 Schwarzcriterion 46.63100
Log likelihood -1047.294 Hannan-Quinn criter. 46.60582

Durbin-Watson stat 2.039922
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Null Hypothesis: D(GFCF) has a unitroot ( 1 Qh ’5 A
Exogenous: Constant EVIeWS 9 .
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickev-Fuller test statistic -4.511434 0.0007
Test critical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GFCF,2)
Method: Least Squares
Date: 05/15/18 Time: 16:00
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GFCF(-1)) -0.642489 0.142413 -4.511434 0.0000
C 1.27E+09 5.55E+08 2.287382 0.0272
R-squared 0.321264 Mean dependent var 91594561
Adjusted R-squared 0.305479 S.D.dependentvar 3.94E+09
S.E. of regression 3.29E+09 Akaike info criterion 46.70672
Sum squared resid 4.64E+20 Schwarzcriterion 46.78702
Log likelihood -1048.901 Hannan-Quinn criter. 46.73665
F-statistic 20.35304 Durbin-Watson stat 2.022519
Prob(F-statistic) 0.000049
Null Hypothesis: D(GFCF) has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -4.916187 0.0013
Testcritical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GFCF,2)
Method: Least Squares
Date: 05/15/18 Time: 16:02
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GFCF(-1)) -0.730522 0.148595 -4.916187 0.0000
C -1.80E+08 1.01E+09 -0.178849 0.8589
@TREND("1970") 67133465 39346039 1.706232 0.0954
R-squared 0.365261 Mean dependentvar 91594561
Adjusted R-squared 0.335035 S.D.dependentvar 3.94E+09
S.E. of regression 3.21E+09 Akaike info criterion 46.68415
Sum squared resid 4.34E+20 Schwarzcriterion 46.80459
Log likelihood -1047.393 Hannan-Quinn criter. 46.72905
F-statistic 12.08445 Durbin-Watson stat 1.979990
Prob(F-statistic) 0.000072




Null Hypothesis: D(GFCF) has a unitroot
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.718339 0.0004
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GFCF,2)
Method: Least Squares
Date: 05/15/18 Time: 16:04
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GFCF(-1)) -0.489242 0.131576 -3.718339 0.0006
R-squared 0.238677 Mean dependent var 91594561
Adjusted R-squared 0.238677 S.D.dependentvar 3.94E+09
S.E. of regression 3.44E+09 Akaike info criterion 46.77710
Sum squared resid 5.21E+20 Schwarz criterion 46.81725
Log likelihood -1051.485 Hannan-Quinn criter. 46.79207
Durbin-Watson stat 2.116623
Null Hypothesis: D(GFCF) has a unitroot
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.481378 0.0008
Testcritical values: 1% level -3.584743
5% level -2.928142
10% level -2.602225
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.03E+1...
HAC corrected variance (Bartlett kernel) 9.96E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GFCF,2)
Method: Least Squares
Date: 05/15/18 Time: 16:05
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GFCF(-1)) -0.642489 0.142413 -4.511434 0.0000
C 1.27E+09 5.55E+08 2.287382 0.0272
R-squared 0.321264 Mean dependentvar 91594561
Adjusted R-squared 0.305479 S.D.dependentvar 3.94E+09
S.E. of regression 3.29E+09 Akaike info criterion 46.70672
Sum squared resid 4.64E+20 Schwarzcriterion 46.78702
Log likelihood -1048.901 Hannan-Quinn criter. 46.73665
F-statistic 20.35304 Durbin-Watson stat 2.022519
Prob(F-statistic) 0.000049
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Null Hypothesis: D(GFCF) has a unitroot
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Durbin-Watson stat 2.116623

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.892392 0.0014
Test critical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 9.64E+1...
HAC corrected variance (Bartlett kernel) 9.34E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GFCF,2)
Method: Least Squares
Date: 05/15/18 Time: 16:06
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GFCF(-1)) -0.730522 0.148595 -4.916187 0.0000
C -1.80E+08 1.01E+09 -0.178849 0.8589
@TREND(("1970") 67133465 39346039 1.706232 0.0954
R-squared 0.365261 Mean dependent var 91594561
Adjusted R-squared 0.335035 S.D.dependentvar 3.94E+09
S.E. of regression 3.21E+09 Akaike info criterion 46.68415
Sum squared resid 4.34E+20 Schwarz criterion 46.80459
Log likelihood -1047.393 Hannan-Quinn criter. 46.72905
F-statistic 12.08445 Durbin-Watson stat 1.979990
Prob(F-statistic) 0.000072
Null Hypothesis: D(GFCF) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.685336 0.0005
Test critical values: 1% level -2.617364
5% level -1.948313
10% level -1.612229
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.16E+1...
HAC corrected variance (Bartlett kernel) 1.12E+1...
Phillips-Perron Test Equation
Dependent Variable: D(GFCF,2)
Method: Least Squares
Date: 05/15/18 Time: 16:07
Sample (adjusted): 1972 2016
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GFCF(-1)) -0.489242 0.131576 -3.718339 0.0006
R-squared 0.238677 Mean dependent var 91594561
Adjusted R-squared 0.238677 S.D.dependentvar 3.94E+09
S.E. of regression 3.44E+09 Akaike info criterion 46.77710
Sum squared resid 5.21E+20 Schwarzcriterion 46.81725
Log likelihood -1051.485 Hannan-Quinn criter. 46.79207
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Abstract:

Gross domestic product (GDP) is considered to be one of the most important
macroeconomic indicators. It reflects the total activity of the state and its economic
performance during the year, as it affects and affects the Gross fixed capital formation
through a reciprocal relationship between them. This relationship is characterized by
dynamism and the periods of time delay play a role in this relationship. The aim of this
study is to derive a standard model based on VAR models to analyze the nature of the
relationship between GDP and fixed capital formation in Algeria. This study concluded
that there is a causal relationship between the two variables in the short term. It
recommended accelerating the implementation of investments and diversifying the
economic base horizontally and vertically.

Keywords: VAR models, causality, GDP
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