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Abstract:

This study aims to determine an econometric model that articulates the
important indicators, which affect the economic growth in Algeria (GDPH)
during the period (197Q020), and to analyze the lotgym equilibrium
relationship through the (ARDL) metholdgy.We counted on the data of World
Bank using the program of Eviews 12. the results of the econometric analysis
showed that there is a statistically significant relationship between the
determinants and economic growth. Using the previous methodology, w
concluded that the determinants involved in formulating this model are
Monetary mass, public spending, exports, oil prices, and domestic investment in
different time delays, have affected the rate of economic growth positively
throughout the period stuetl. These results appeared consistent with economic
logic and supported some similar applied studies.

Key words: economic growthAutoregressive Distributed lag modélgerian

economygndogenougrowth Co-integration.
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Al
K 1 Mean, Maximum Minimum dev.Std] CV %
GDPH | 3329.286 4224.037 2042.663 533.1938 | 16.01
CONS 5.62E+1( | 1.13E+1! | 1.49E+1( | 2.61E+1( | 46.42
DEP 9.23E+1( | 2.11E+1! | 3.13E+1( | 5.18E+1( | 56.18
EXP 479E+1( | 7.42E+1( | 2.15E+1C | 1.41E+1( | 29.46
INV 3.60E+1( | 9.76E+1( | 9.12E+0¢ | 2.69E+1( | 74.68
M2 59.0670: 83.8240: 33.00584 11.6386¢ 19.70
IMP 2.77E+1( | 6.06E+1( | 8.86E+0¢ | 1.42E+1( | 51.23
PP 36.7601¢ 112.940C 2.10000C 30.6924¢t 83.49
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AT
R Mean Maximum Minimum Std. Dev CV%
LOG(GDPH 8.09753 8.34854 7.62201 0.16445 02.03
LOG(CONS 24.6671 25.4601 23.4375 0.50259 02.03
LOG(DEP 25.1172 26.05587 24.14727 0.52446¢ 02.08
LOG(XP) 24.1903 24.6743¢ 23.4343¢ 0.30816¢ 01.27
LOG(INV) 24.0425 25.2548( 22.8836¢ 0.683611 02.84
LOG(M2) 4.10756 4.56952¢ 3.49668¢ 0.23959¢ 05.83
LOG(IMP) 23.9337 24.82791 22.9052C 0.49550¢ 02.07
LOG(PP 3.23935 4.726857 0.741937 0.95363¢ 29.44
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Correlation

LOG(GDPH) | LOG(CONS) | LOG(DEP) | LOG(NV) | LOG(MP) | LOG(MZ) | LOG(PP} | LOGXP)

LOG(GDPH) | 1000000 0929018 = 0956715 = 0866802 = 0947073 0594500 0915407 = (0.676507
LOG(CONS) | 0929018 1000000 = 0962333 = 0756104 = 0856080 0429190 0903800  (0.758319
LOG(DEP) | 0956715 ~ 0962333 1000000 0903835 0941436 = 0588397 0883720 = 0639146

LOG(NY) | 0866802 ~ 0756104 ~ 0903885 = 1000000 0939468  0./76054 0729312 0355712

LOG(IMP) | 0947073 | 0856080 = 0941436 = 0939468 1000000 = 0660622 ~ 0.860359  (0.478313

LOG(MZ) | 0594500 0429190 = 0588397 = 0776054 = 0660622 ~ 1.000000 = 0353603  0.005003

LOG(PP) | 0915407 0903800 = 0883720 @ 0729312 = 0860359 = 0353603 = 1.000000 = 0.706048

LOG(XF) | 0676507 0758319 0639146 0355712 0478813 0005003 0706048  1.000000
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Series: GDPH
8 Sample 1970 2020
7 Observations 51
6
Mean 3329.286
5 Median 3248.881
4 Maximum 4224.037
3 Minimum 2042.663
Std. Dev. 533.1938
2 Skewness -0.000708
1 0 | _
2000 2400 2800 3200 3600 4000 arque-sera L.
Probability 0.587492
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Series: CONO1
Sample 1970 2020

/
6
5
Mean 62.46447
4 Median 62.51000
3 Maximum 79.80156
Minimum 42.93818
2 Std. Dev. 9.265873
Skewness -0.222852
1 Kurtosis 2528332
.
45 50 55 60 65 70 75 80

Jarque-Bera 0.894885
Probability 0.639261
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Observations 51

Mean 98.90451

Median 101.3551

Maximum 114.6329

Minimum 73.10864

Std. Dew. 10.27475

Skewness -0.670410

... . Kurtosis 2.797340
75 80 85 90 95 100 105 110 115

Jarque-Bera 3.907596
Probability 0.141735
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Series: EXPO1
Sample 1970 2020

Mean 29.51260
Median 29.11782

Maximum 48.81069

Minimum 12.85476

Std. Dev. 8.876012

Skewness 0.348149

l- . .. Kurtosis 2.514591
15 20 25 30 35 40 45 5

Jarque-Bera 1.530963
Probability 0.465110
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Series: INV
Sample 1970 2020
8 Observations 51
6 Mean 36.38714
Median 35.30000
4

Maximu m 52.10000
Minimum 23.29000
Std. Dev. 7.646369
Skewness 0.309481
Kurtosis 2.129286
|
5 30 35 40 45 50

Jarque-Bera 2.425173
Probability 0.297427

2
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Series: M2
12 Sample 1970 2020
Observa tions 51
10
8 Mean 59.80101
Median 59,82816
6 Maximu m 96.50000
Minimum 33.00584
4 std. D 12.65800
Skewness 0.238225
2 Kurtosis 3.483880
0
30 40 50 60 70 80 0 100 | Jarque-Bera  0.979934
Probability ~ 0.612647
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Series: IMP
12 Sample 1970 2020
Observations 51
10
3 Mean 28.38629
Median 27.84000
6 Maximum 42.96560
Minimum 18.41211
4 Std. Dev. 5.505673
Skewness 0.740811
2 Kurtosis 3.124631
. I HE B
20 25 30 35 40 45 Jarque-Bera 4697819
Probability 0.095473

Eviews12 | nAmA& ¢ ADAU ~2Y3 bPAA& AobA

1 507 EGSADIA 4, 1, P

—




AoaADDa YUzAADEDREr A& 7t AK0& O AHFEReeaO\DHA A
c 4IQYEROEHE g OOI 06 &

45
40
35
30
25
20

15
70 75 80 85 Q0 a5 [e]e] 05 10 15 20

Eviews12 | nAmA& ¢ ADAU ~2Y3 bPAA& /AodA
G A @ a7 eC GEWIRA 8a IGR Falcza®xT aA&a GYEVYeE
AT AFE Iélbrg 8318 ézﬁzwﬁzm;azﬂa@mm/ﬁéa/\z z@&ﬁzﬁmﬁ%z&z gaet
JarqueBerg GEoaAO§ A TEPDAAL Wfalﬁ&ﬁ@:‘ﬂﬁ@ﬁt 3 AT g
%0 B4 A@ 9B R 7 AARE Kz RE&EaA b6 A
- bAQ6a OgaAta I3 caitl azg
UG\?E\?@@('aa COHAIAE3 IAY N g 9 Ddpi7R A GDZ n,
3 A |t ay ADBBI0 W6 a | GKAR e chaA A3 Gok):
. GEt KO64a cAUOUU 7 C
GDZOpA AAoaAzada 1 AOQer 4L:9B8I7LHIYON YO G
. UAhGoa AHe 1z
Cail daz064a K8O0oomIsBAO YEnN

AT Aj & ¢ abEAGE £F E&eka 1 R0 AAOEMED R0 0T
UANGO & DEXFH avBAsk 1 BAA KT a4 A




AoaADDa YUzAADEDREr A& 7t AK0& O AHFEReeaO\DHA A
: UAAOQOGo6 A T AHe@:
UANUGBIREBHBAU LR A0 O1 06 4

Series: PP
Sample 1970 2020
Observations 51

Mean 36.86525
Median 27.50000
Maximum 112.9400

Minimum 2.100000
Std. Dev. 30.39324
Skewness 1.179278
I.. I.I . ...I Kurtosis 3.405472

90 100 110 Jarque-Bera 12.17029
Probability 0.002276
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UYAN At & GHFPzn cakKe
(ADF)i AGOna AEg &MBygé&a 1 ODZ ¢ al Ac

At Level

LOG(GDPH) LOG(CONS) LOG(DEP) LOG(PP) LOG(INV) | LOG(IMP) LOG(M2) = LOG(XP)
With Constant 1-Statistic -3.6416 -2.6800 -1.8768 -2.7521 -0.2727 -2.3049 -1.1530 -2.9534
Prob. 0.0083 0.0847 0.3401 0.0726 0.9214 0.1746 0.6874 0.0466

e * no * n0 no no .
With Constant & Trend t-Statistic -2.8033 -3.0780 -29189 -2.4277 -1.0492 -22014 -1.3912 -0.5001
Prob. 0.2031 0.1229 0.1661 0.3615 0.9273 04782 0.8516 0.9804

no no no no no no no no
Without Constant & Trend 1-Statistic 24390 28081 0.7887 0.5309 1.4632 1.0703 0.6477 1.6155
Prob. 0.9959 0.9985 0.8800 0.8272 0.9628 0.9236 0.8528 0.9725

no no no no no no no no

At First Difference
d{LOG(GDPH)) | d(LOG(CONS))  d(LOG(DEP)) d(LOG(PP)) d(LOG(INV)) d(LOG(MP)) d(LOG(M2)) d(LOG(XP))

With Constant 1-Statistic -9.1083 -4.8380 -1.6904 -6.5747 -5.6672 -4.5662 -5.9305 -9.4395
Prob. 0.0000 0.0002 0.4295 0.0000 0.0000 0.0006 0.0000 0.0000

e o no e e o s e
With Constant & Trend 1-Statistic -9.6816 -5.2132 -4.2159 -6.8124 -5.6380 -4.6333 -5.9404  -10.9533
Prob. 0.0000 0.0005 0.0085 0.0000 0.0001 0.0027 0.0000 0.0000
Without Constant & Trend 1-Statistic -8.3111 -3.6333 -1.5152 -6.4544 -5.5274 -4.4177 -5.9304 -9.1382
Prob. 0.0000 0.0005 0.1203 0.0000 0.0000 2.0000 0.0000 0.0000

e o no o e o o o
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At Level
LOG(GDPH) LOG(CONS) LOG(DEF) LOG(PP) = LOG(NV) | LOG(MP) = LOG(M2) = LOG(P)
With Constant t-Statistic 18204 -2.4437 -0.9896 -2.7740 -0.5970 -17184 | -11530 | -15160
Prob. 0.3666 0.1354 0.7501 0.0693 0.8619 04160 0.6874 0.5175
nd no no " no nd no no
With Constant & Trend t-Statistic -1.8576 -2.7799 -1.6661 -2.4484 -1.3325 -17296 | -1.3912 0 -0.5001
Prob. 0.6613 0.2113 0.7515 0.3514 0.8681 07232 0.8516 0.9804
nd no no no no nd no no
Without Constant & Trend t-Statistic 14610 33360 25090 0.5067 11634 13122 0.6221 0.7747
Prob. 0.9626 0.9997 0.9966 0.8216 0.9350 0.9503 0.8475 0.8776
no no nd no nd no no nd
At First Difference
d(LOG(GDPH)) | diLOG(CONS)) | d(LOG(DER)) d(LOG(PP)) d{LOG(INV)) dLOG(MP)) diLOG{MZ)) dLOGXP))
With Constant t-Statistic -8.6474 -.0829 -4.4198 -6.5750 -5.6848 -4.6638 | -D.8622 | -B.9082
Prob. 0.0000 0.0001 0.0009 0.0000 0.0000 0.0004 0.0000 0.0000
With Constant & Trend t-Statistic -5.8933 -5 5486 -4.3975 -6.8072 -5.6523 -46150 | -5.8572 | -108533
Prob. 0.0000 0.0002 0.0052 0.0000 0.0001 0.0028 0.0001 0.0000
Without Constant & Trend t-Statistic -8.2136 -3.5581 -3.6661 -6.4544 -5.6820 -45041 | 58747 | -B.6604
Prob. 0.0000 0.0007 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000

e Tt T T T e Tk T
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ARDLET 7t A0 HAMARAANADQO6AEA J oaAQ®

Dependent Variable: LOG(GDPH)
Method: ARDL

Date: O3/03/23 Time: 10:54

Sample (adjusted): 1974 2020

Included observations: 47 after adjustments

Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): LOG(CONS) LOGUNVY) LOGXP)
LOG(MZ2)

Fixed regressors: C

Number of models evalulated: 2500

Selected Model: ARDL(3, 1. 2. 4, O)

Variable Coeflficient Sta. Error t-Statistic Prob.™
LOG(GDPHCG-1)Y O. 781084 0.098763 7.908665 0.0000
LOG(GDPHE2)) 0.309340 0.123369 2.507441 0.0174
LOG(GDPHE3Y -0.320408 0.069335 -4.621170 0.0001

LOG(CONS) 0.135260 O.0as814 2952363 0.0059
LOG(CONSC1Y -0.124725 0. 040910 -3.048725 0. 0046
LOGOANV) 0. 0783243 0.010572 7. 410636 O.0000
LOGUNV(-1)) -0.0170867 0. 014615 -0.743541 0. 4626
LOGUNVE-2) -0.025471 0011941 -2.133065S 0.0407
LOGCXP) 0.330272 0.029161 11.32580 O.0000
LOGXKXP-1)» -0.209904 0. 056744 -3.699132 O.0008
LOGXKXP(2)» -0.209209 0. 056894 -3.677147 O0.0009
LOGXXP-3» O0.146739 0.03239519 3.713168 0.0008
LOGCKXP(-4)) -0.030030 0.020706 -1.450291 0.1567
LOG(MM2) -0.012383 0.011523 -1.074643 0.2906
C -0.035112 0. 129153 -0.271860 0.7875
R-squared 0.997573 Mean dependent var s8. 125491
Adjusted R-squared 0.996511 S.D. dependent var 0.136057
S. E. of regression 0.008036 Alkaike info criterion -6.555762
Sum squared resid 0.002067 Schwarz criterion -5 965290
Log likelihood 169.0604 Hannan-Quinn criter. -56.2333564
F-statistic 939 . 4647 Durbin-VWatson stat 2051459
Prob(F-statistic) 0.000000

- AN - - —_
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Akcaike Information Criteria (top 20 modaels)
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Valuese Signif. o) 1IC1)
Asymptoticc Nn=1000
F-statistic 4. 5625074 10%% Z2.as 3.52
< <3 5% =2.86 2.0
2. 5% 3.2 4. .49
126 =274 5.06
Actual Sample Size 47 Finite Sample: Nn=50
10%6 2614 3. 746
526 3.136 2. .4316
126 4.2306 sS.874

Finite Sample: n=45%5
106 2.638 3I.7TT72
596 2178 4. as
126 4 394 5 914
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(T-BoundsTest) K GIATEOQ &
O a0 m&Y A& Ul tGletydd OHAD®AHEYBZ @t VA3 T ABO
. UYAN At kGIANA Qs GE @ BRAR a8 1
(Kpi zEO& 1T AGQRAR&E) 1 ALZa 1T AGOT

t-Bounds Test MNull Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) IC1)
t-statistic -3.605898 109% -2.57 -3.66
5% -2.86 -3.99

2.5% =3.13 -4 26

1% -3.43 -4.6

Eviews12 | nAmA& ¢ADAU 2Y3 bPAAK&e A6




AoaADDa YUzAADEDREr A& 7t AK0& O AHFEReeaO\DHA A

ye
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ARDL GEDZTArL gazUn GEOa‘e O

(@]l

GYOOQE @gdpk})aZK8GD31;a(P\ta( J@&A0da K8Ot a ke

I TET®igol TKTTG PAQ6A zZHAKGEA 2 VY3

HpA30a Adi 25 KO
k@ GeYhDEA CHEDFMNAFasBA Qe Ae 7t Ada cal
GAKE Ako .Uvese WiUEFNR 88 FENGEHORB 6 DaEABRE K ¢
AKOUGRAONG At RBE GPPGCODOPOAN a ABADKEY DA
Z ¢ Bz AQilkg(gdphK &iGA, QabA G4l { cia KeBagK 8aQ { ciin, dory,
Ar-statisti) Al Fz GCROYAQW aGHKANK MAtABU &R ¢ ahuz
2t T AQAt & AD§np 6 ABU i oYEHNG /0 AGKB2ZL A
GRGT 7 N0 ® ADOGTa6 DM FIGRBHAMEMYONT, 1, 54 Fe Oe &

eruOtABDLEE@ @ VK Y O
ARDLET 7t KO BAUBRAANADQOL A

Cependaent Wariable: LOGOUOEDRPH)

Maethod: ARV

Crate: O/ 0320232 Tirrmve: 171:11

Sample (adjusted): 1974 Z02Z20

INnciluded observations: 47 after adjustrmaents

FMaxirmurm dependent lags: 4 (Aaatomatic selection )

Model selection mMmeaethod: Akaike info criteriomn (Alcs)

Cynmnamic regressors (<3 lags, autormatic) LOGS(COR S LOGOIRY DY LOGEKF )

Fixed regressors:
rMuMmber of modsls evalulated: SO0
=Z=elected Modael: ARLDCLIE, 1, 2, 43

wWariable CToefficient Std. Error —Statistic Frob =

LSS DR HO-1 3 O FEs5235 O o9ss919 T azsE1TaE Lo O B e B e |

LS SO HO-23) o zZogo91=22 O 1=2=2299 2. 425554 O.0Z209

LSS PH-23) 0. 335754 O OoOs5S007F —1 9Q3IFOAZ O oOo00

LS (=0 O 125052 O OS2 0 2. ZE2Ha7r22 L e el

LS s =01 ) - 1292045 O o400 -2 1523327 oO.oO0O3=

B S BV O O0O7F421=21 Oo.oog9z=22= F.S2A4AZ96 L e e e ]

LS =1 —D.Oo11552 D O14525 - Fao9s4= O 43253

LSO 20 — O 022907 O o1 1ss0 —=Z 01229z O O5=24

L S O. 329207 O.o0oZ29z21% M1 . Z2Z2F 1565 [ e e e ]

LS P =1 ) - . 215263 O O0O56567F - = 8523240 [ R B
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S E. ofregression O Ooo=2055 Akaike iNnfo criterion —B. 55286562

Surrm sguaraed resid O O0O02"141 Schwarz criterion -5 011755

Log likelihood 16528 22732 Hamnman—{uinnmn criter. —B. 25547 F

F-=tatistic 1TOoO0&6. 917 Drurbin-YWatson stat 1. 297656353
FroiF-statistich O O0o0ooD

Eviewsl2 | nAmA& ¢ADAU 2VY3 bPAA&® AdA




Ao aADDd a

—5_48

- ~ T T

2t Kb a

8 A Pl sONDA0 4

ARDL é | 2 Y& GEkRA@ae O1 6 a

Akaike Information Criteria (top 20 models)
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F-Bounds Test

FMull Hypothesis: Mo levels relationship

Test Statistic

Walue

Signif. ey 11
Asymptotic: n=1000
F-statistic 8. 287275 1 0%% 2. T2 2.TT
kK 3 5% 3.23
2 5% 259
1% 4 20
Actual Sample Size A5 Finite Sample: n=50
1 0%% 28732 2973
5% =25 AT
1% 4 SES 5.26
Finite Sample: n=45
1 0%% 2. 8932 2983
5% 25325 = e R
1% 4. 9832 5.423
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t-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. [(ay (1)
t-statistic -3.230511 10% -2.587 -3.46
5% -2 86 -3.78

2.5% -3.13 -4.05

1% -3.43 -4 37
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Chependent Wariable: LOSEODFPH)Y
Method: AR
Crate: OZ2S03023 Tirme: 1126
Sample (adjiusted): 19732 2020
INncluded cobservations: 48 after adjustrment=s

Maxirmurm dependaent lags: 4 (Autormatic selectiaon)

M od
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Chvnmnamic regressors (4 lags, automatich: LOSESIDER) LOCSRMME OSSP )

Fixe

O regressors.

FHMumber of models evalulated: SO0
Selected Model: AROCLIE, 2, O, =)

FRNote: fimal eguation sampls
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larger thanm selection sample
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Akaike Information Criteria (top 20 models)
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:(F-BoundsTes)) AABDON &

Z Uéizt K64 cakKson k& ohita OnAOO0Oo64
Pk GNACiA¥BaA 7 Gt zn zFestatbiy) A 11EEZAESGE of AOGQ
} Hos) AG AR K Hina Mg Ok n ARG dipATIda GG EODH#:
UONAGOE 6AAGA OGO@A Uérndt a éizt Koa
GAKEAOQO & & a&B/Az a WHiok gakia GeBF3 On, A OR
T AGOna ztAai¢Aabne GG agdrAio0aa @ FHE®QMr Ad

Kpi zEQé@

(AT Bz T AGoO®arAI AA>a 1 AGOna

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic value Signif. 1O 1)
Asymptotic: Nn=1000
F-statistic 4.281862 10%6 2.72 277
K 2 5%6 2.23 4.35
2.5%% 2.69 4.89
126 4. .29 5.6
Actual Sample Size 48 Finite Sample: Nn=50
1026 2.87=2 2.973
5% 3.5 4.7
1% 4.865 6.26
Finite Sample: n=45
10%6 2.893 3.983
5%6 2.535 4.733
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'(T-BoundsTest) K @IAZTEOM &
Gt FO®BAE 2 K &Y @&l KQT 7 B Q3% AigseAaeAs0 gy nG Odv) ¢ 3
Kdg O06 J06%lCB#HmASE AGN 7¢kMaiA ala(ZAJIBd £X3§ a
. GnzET
(Kpi zEQO8 1T R@pa&) 1 AA>a T AGOTD

t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(O0) IC1)
t-statistic -3.241351 10%6 -2.57 -3.46
5% -2.86 -3.78

2.5% -3.13 -4.05

126 -3.43 -4 .37
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Breusch-Godfrey Serial Correlation LM Test:

ar

Ko a

O AGKkT ¢ &

F-statistic
Obs*R-squared

5.383815 Prob. F(2,34)
11.54509 Prob. Chi-Square(2)

0.0093
0.0031
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Breusch-Godfrey Serial Correlation LM Test:

O AGKT f &

F-statistic
Obs*R-squared

0.013971

Prob. F(2,26)

0.049384 Prob. Chi-Square(2)

0.9861
0.9756

—_—
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Dependent Variable: LOG(GDPH)

Method: ARDL

Date: O3/03/23 Time: 11:34
Sample (adjusted): 1975 2020
Included observations: 46 after adjustments

Q64 | oaAQKOG A
Ko PAMIBRAANAEDQOL &

Maximum dependent lags: S (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (5 lags, automatic): LOG((DEP) LOG(M2) LOGXP)

Fixed regressors: C

Number of models evalulated: 1080
Selected Model: ARDL(S5, 4, 0, 5)

Variaple Coefficient Sta. Error -Statistic Prob.™
LOG(GDPHCG1TY o.680281 0.167889 4. 051981 0.0004
LOG(GDPHGE2Y 0.035304 0.206951 0.170590 0.8658
LOG(GDPHGE3Y -0. 047445 0.184993 -0.256471 0.7995S
LOG(GDPHG-4)Y) 0.315852 0.139185 2269296 0.0311
LOG(GDPHGE5Y -0.262065 0.095276 -2.750573 0.01703

LOG((DEP) 0.225524 0.031462 7.16817S 0.0000
LOGODOEPG-1TY -0.079169 0.062124 -1.274375S 0.2130
LOG(DEPE2) 0.036465 0.067894 0.537083 0.5955
LOG(DEPE3Y) -0.039080 0.058508 -0.667951 0.5096
LOGODOERP-4)Y) -0.071751 O. 041188 -1. 742024 0.0925

LOG(M2) 0.010865 0.011438 0.949895 0.3503

LOGCXP) 0.316567 0.029534 10. 71861 0.0000

LOGXKXP-1)) -0.199399 0. 074723 -2.668500 0.0125
LOGXXPE2)) -0.062523 o.0os82318 -0. 759531 0.a4a539
LOGXPE3)) 0.045809 0. 080148 0.571552 0.5722
LOGXP(-4)) -0.180314 0. 068813 -2.620328 0.0140
LOGXP-5)» 0.102680 0.047308 2.170466 0.0386

C -0.167547 0.122016 -1.373154 0.1806
R-squared 0.997724 Mean dependent var 8.130574
Adjusted R-squared 0.996343 S.D. dependent var o.132972
S.E. of regression 0. 008042 Akaike info criterion -6.522195
Sum squared resid 0. 001811 Schwarz criterion -5.806639

Log likelihood
F-statistic

168.0105
722.1164

Hannan-Quinn criter.
Durbin-VWatson stat

-6.254143
2.021383
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Akaike Information Criteria (top 20 models)
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FeEOUNGQsS | 85T U Y P OTNEe SIS O Teven = reranon = e
Test Statistic Walue Zigmnif. 10D Ic1)
Asymptotic: n=1000
F-=statistic G 048121 10%% 2. TF2 2 TFT
b = 596 3.23 4. .35
2.5% 3.59 4.89
126 4.29 S5.61
Actual Sample Size 46 Finite Sample: n=50
1096 2.873 2973
S 3.5 4.7
126 4. 865 5.365
Finite Sample: n=45
1026 2.893 2.983
5% 3.535 4. T332
196 4. 983 6. 423
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JEP 365. D Meg-Heamsti)( AT Bz GCGEoaAOgq Geaez E+a
GeY3 iwz®@A w HN) AGANUAHn az QEn A£A3 b
Ucaili AO64a) Yt OAT AdzVYoa ATVYOl & GAK
. 3 &BIOL 83 A1l AOQera zt AKda |

G o)

m»

~
~

:(T- Bounds Test) GIATTEOD &

(Kmpi zEO8 T RAoigiead 1 AA>a 7T AGOn

t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
t-statistic -4.271492 10% -2.57 -3.46
5% -2.86 -3.78

2.5% -3.13 -4 05

1% -3.43 -4 37
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- GUA6a A9 AGEHGK éi
2K O 06T A N U8 G Ay OAXKES Qi zaDAK aebn,(
On AOkz AGH B3 aii Z DANAEODD A § o AHpO kbn,G 1 YAD
cointeql) G U1 & GEHOk Onldgkdaph3 @eAEddiona Ang Git Git
kUAT 64 “B)O0brt Hhe & O¢@t aGHA D AGEHE 6 AL ¢
i z DZ n, B &b W3LEkG PAHGG P@BBGEME 00N, ACHQ 1aF ed &

eAEGA YR AAHZAMYKK & | AGTWN Nk Gt @Dz A w
3. 7D &7 Gog(g@HUDINA @ Qehraa Otz AR08z PCBDE <&z YL 6 D1 (
Ht HA aAn ad sl AZGHGD UG &k Qs G DA Ul
%2B04a 1 AO0kj 6GEeASHORz Az
L ATKn A600Q064a Az Yoa UODZj @A Qaez hnGeY
GAATAKO6A 3n GOzazon YTz &«bAKEka UYF&ED:z
50 @i AQeQdr & YO & O FEDF dA PO GG /
] o AQA G&a AZ . BE AT 3ip 20K i G/OMEERdaas GF/Q0
: YA A+ & UAAKea
OANz U6 a OD#EHO ke Aéti ¥ B AEAIDKka G AOQm

Proo
< 0. 0000
DLOG(GDRPH-1)Y) O 7607
DLOG(GDPH-2)) 0. 954

DLOG(GDPH(-3))
DLOG(GDPH(-4))
DLOG(ODERP)
DLOGODOERPC-1)Y)
DLOG(DERPC-2))

DLOGDEP(-3)) 1751 ozs328 1 - 2 00717
DL OCGOKF) 5 > 12 < 0. 0000
DLOGOFP(-1)) O . T0a2
OLOS O -2 o s990
DLOG <P > o.101
DLOGC ‘-(P( ) 0. 009S
CointE al ©.0000
Levels Equ qt fon
Case 2 Unrestricted Constant and No Trena
Varianle Coefficient Stda. Error t-Statistic Proo
LOG(DEP) o.2s888S c.o=1 )-.,7 s 279928 ©0.0000
LOGMM2) Oo.039074 0.0O37 18+« 1.050811 0.3023
LOGCKP) O 082067 o 0.30813 2662370 .o 27

EC = LOG(GDFPH) - (0. 2S89"LOG(I(DEFP) - 0. 0391"LOG(M2) - 0. 0821 LOGCKP)
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LOG(GDPH), =0.2584 OG(DEP), +0.0820.OG(XP), +0.0390.0GM 2), + &

: O6A30604a MHRA&KOG A

7y EAOE tdin 6A&KEFDH| & 72 DEQ FaBd Adag b &
GE6AQ6a GEOERAT Q64a cai AGOnr & ba,

:(Residualwhite noisetes) & ¢ & & @& AFEOA &

GO3a@d T MER éizt K6a Yedzeae Z z2&ai 06ACG
BbedzGd ODOAPAGO aGARADBRA D@6 &4 /AP MBASKD ¢ B (
AT As A HKungiBoxi A £ 67 ® 4 R AGBRBoeam)Git £&t & Add Qi
T a/&U0r a éi zYy whiendsd 2 RE Bk Y&E3 GeitAd@4/G 6 A E:
éizt A6a 7Z GaezdA

(Correlogramnz 4 @6 &4 0 AGk3 HBAR &L YA

Date: O3/07/22 Time: 20:02

Sample: 1970 2020

Included cbservations: 46

C-statistic probabilities adjusted for 5 dynamic regressors

Autocorrelation Fartial Correlation T P&z Q-Stat Frob*
1 1 1 1 1 -0.016 -0.016 00126 0.211
1 1 1 1 2 0002 0.001 00128 0994
O 1 O 1 32 0070 0070 O0O2637 0.967
| — 1 | — 1 4 -0.288 -0.292 46291 0.z228
Ly — 1 [ — 1 5 0189 -0.224 6.54732 0257
O 1 L 1 5 -0.108 -0.162 7.1901 0. 204
1 O 1 1 FOo0oOoO7Z2 0005 T 4302 03281
1 O 1 | — 1 8 0120 -0.294 S8 4624 0.290
1 @ 1 [ 1 9 0148 -0.062 97618 0.Z7F0
1 3 LI | 1 10 0117 -0.028 10602 03229
L | 1 O 1 11 -0.0320 -0123 10.659 0472
1 1 1 1 1 12 01632 0033 123281 o416
1O 1 1 O 1 12 -0.098 -0.145 12025 0445
1 1 L | 1 14 -0.022 -0.049 1=z2.059 0522
L 1 Ly — 1 15 -0.158 -0.189 14.847 0462
1 a 1 o 16 0.086 0.051 15.298 0495
1 1 1 1 17 0,017 -0.008 15420 0565
1 O 1 [ — 1 18 -0.124 -0.206 16.632 0549
1 a O 1 192 0.086 0127 17.2322 0574
1 1 1 1 Z20 -0.0032 -0.007 1723232 0638
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1BENYACOUB. B & ESSALMANI. M, Modélisation ARDL, test de cointégration aux bornes pour la
Vérification de la soutenabilité de la dette publique au MarocRevue Internationale du Chercheur, Volume
2,N, 4, p16.(2021)
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: Residualautocorrelation test) b A Uhk G0l @ kA\(Z¥ Oan &
AKORk AEg OKFEg UPAURQO ziakMéa@nmdAGhkai
Serial) afdtocofrelaton) Z & @0 & 0 AkGk 1 A (fitRet: 196ga kbl C
b, 1 AH® ATAUAGKk 0Y®R KbnA fbdkiatidn AT EA @
Kk OAYOU kKkOYEYé k& UUAGOn 6AGKT
BAj & GDZ A6a cn zamwa pgE&RKiAa Arel a DA 1
AaAzize fAaAa T AGOna ATAFEx e&rdxzAna
HP cADYizagdxd 00 A Gl Galfedsgh Goafrey L
T AGQOn & Ok YOVARNREHDIN 4 8 Q10& 73&e AGXOEANA KABLOH
UYn dn Gande multidDE GM) tes)] paAer ZaARMEz1 AG
36 &9 s NG9 s (0 CEOOMRIRY K8 Y & CagEwpadel ¥z
6 AGKkT ra GYOI(n) oHAA AKDY & % iims Bhgan @ &N
. éizt Kd6a Z GeaezdAnA @=/AEDZ GA
OEYEOQt & 7 a3axbiaad AGkira 1T AGOn .

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.013971 Prob. F(2,26) 0.9861
Obs*R-squared 0.049384 Prob. Chi-Square(2) 0.9756
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04 BoOKAI &3 GANIOY MAME
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bOAAGOO A BMIABAY A3 T AGONna J o/

Heteroskedasticity Test. Breusch-Pagan-Godfrey

F-statistic 1.212068 Prob. F(17,28) 0.3170
Obs*R-squared 19.50075 Prob. Chi-Square(17) 0.3006
Scaled explained SS 8.628149 Prob. Chi-Square(17) 0.9512
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‘(LM -ARCH)z 4 @6 &4 1 a4 A£Ur Aas BIARNE t &

Heteroskedasticity Test: ARCH

F-statistic 1.242438 Prob. F(1,43) 02712
Dbs*R-squared 1.263712  Prob. Chi-Square(1) 0.2609

Eviews12 ADAU 2 Y34 adnp
a0 . 2712z QE gy 2BK3 Y & ATaEAPY o & Exa  (GA A0
BUAT @ A acb/NABQ & s & AIG e bl GIALADBEA GE T A
. éizt K6a 7Z @x=AEDA Gaz
:(Normality testofresidualgte 47 GY 6 WHEGUOG &

HWeazGYd aA80064& ¢ @arheetoerd aXGa\ Al ADZ 31 A
2 UKKQAU YA(Qoka z@pA i AOn(AHn cdn O8 &4
L - L = UYA At & &k

YedrBBDARPBAPOI 6 &

10
Series: Residuals
Sample 1975 2020
8 - Observations 46
Mean 3.29e-15
6 1 Median 0.000606
Maximum 0.016112
4 Minimum -0.014099
Std. Dev. 0.006343
Skewness 0.212430
P Kurtosis 3.388339
’—‘ Jarque-Bera 0.635017
o - | Probability 0.727961
-0.015 -0.010 -0.005 0.000 0.005 0.010 0.015
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! RamseyRegressiorError SpecificationTest(1 9 B 9
2Chungki Min, Applied Econometrics A Practical guide,Abingdon, Oxon ; New York, NY : Routledge,
2019, P 118
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éizt AK6a ZPDAA 1 AGOna JoaAOQm

Ramsey RESET Test

Equation: UNTITLED

Specification: LOG(GDPH) LOG(GDPH(-1)) LOG(GDPH(-2)) LOG(GDPH(
-3)) LOG(GDPH(-4)) LOG(GDPH(-5)) LOG(DEP) LOG(DEP(-1))
LOG(DEP(-2)) LOG(DEP(-3)) LOG(DEP(-4)) LOG(M2) LOG(XP)
LOGXP(-1)) LOGXP(-2)) LOG(XP(-3)) LOGXP(-4)) LOGXP(-5) C

Omitted Variables: Squares of fitted values

Value daf Probability
t-statistic 0.550473 27 0.5865
F-statistic 0.303020 3.2 0.5865
F-test summary:

Sum of Sq. ar Mean Squares

Test SSR 2.01E-05 1 2.01E-05
Restricted SSR 0.001811 28 6.47E-05
Unrestricted SSR 0.001791 27 6.63E-05
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4,400

Forecast: GDPHF

Actual: GDPH

Forecast sample: 1970 2020

Adjusted sample: 1975 2020

Included observations: 46

Root Mean Squared Error  24.34615

Mean Absolute Error 19.26585

Mean Abs. Percent Error  0.560731

Theil Inequality Coefficient 0.003522
Bias Proportion 0.002133
Variance Proportion 0.008152

4,000 4
3,600 4

3200

2,800/

Covariance Proportion  0.989714
Theil U2 Coefficient 0.246146
Symmetric MAPE 0.561312

2,400
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

— GDPHF — +2SE.
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LOG(GDPH), = 0.2588.OG(DEP), +0.0820LOG(XP), +0.0390.OG(M ?2), + &

- ~ s - =

GmpAAn o3 3THKz GHADAHtAYF ok CF MDA A4, D @ v
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b3 A NBbgcDH) ZALGHBDPH),, BLOGGDPH), c & A£On
TAGOn&a bPaADa U8HONIBBARLDIH®3 PEPHO

YA At & T1aAIGROMmEA b AQOm
(Wald)E6 8 A I & J oaAQ

Werald Test:
Equaticon: Lintitled

Te=st Statistic Walues (wi FProbability
F-statistic 4 OF5593 (=2, 28 o o150
Chi-sguare 1222657 = O o055

FMull Hypothesis: 2= (2 =04 3y=0
Full Hypothesis Surmrmmany:

roarmalized Restriction (= 03 Walue =Std. Err.

2y 0025204 0. 205951
3 -0 047445 O 1549932
=t ) O 215252 O 1z2z91285
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vwwalad Test:
Equation: Untitilea

- ~ T T

zt Adoa & AReasONDA0 4

(Wald) 6 8 A IHNE@E & | oAQm

Test Statistic value ar Probability

F-statistic 46 81042 (3, 28) O0.0000

Chi-square 140. 4313 0. 0000

Null Hypothesis: C(11)=C((12)=C(13)=0

Null Hypothesis Summary:

Normalized Restriction (= 0) vValue Std. Err.

C(11) 0.010865 0011438

C(12) 0.316567 0.029534

C(13) -0.199399 0.074723
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LOG(GDPH), = 0.2588. OG(DEP), +0.0820_OG(XP), +0.0390.0G(M2), + &

DILOG(

GDPH),

D

dUla GEHOK

=-0.16- .0.042DLOG(GDPH), , - 0.006DLOG(GDPH),_,

- 0.054DLOG(GDPH), , +0.262DLOG(GDPH),_, +0.225DLOG(DEP), +
0.074DLOG(DEP), , +0.111IDLOG(DEP),_, +0.072DLOG(DEP),_, +

0.316DLOG(XP), +0.094DLOG(XP), , +0.032DLOG(XP), ,

+0.078DLOG(XP), , - 0.102DLOG(XP), , - 0.278ECT, , . OB g

ECT_, = LOG(GDPH), , - 0.2589.OG(DEP), , - 0.082LOG(XP), , - 0.039.0GM?2),_,

I

&

™ v~ s oA

YA At P aG&ieA IBF O KHIA GAHE] Y DRAQMT
DILOG(GDPH), =-0.16- .0.042DLOG(GDPH), , - 0.006DLOG(GDPH), ,

- 0.054DLOG(GDPH), , +0.262DLOG(GDPH),_, + 0.225DLOG(DEP), +

0.074DLOG(DEP), , +0.11IDLOG(DEP),_, + 0.072DLOG(DEP), , +

0.316DLOG(XP), + 0.094DLOG(XP), , +0.032DLOG(XP),_,

+0.078DLOG(XP),_, - 0.102DLOG(XP),_ , - 0.278LOG(GDPH), ,

+0.2780.2589 LOG(DEP),_, +0.2780.082 LOG(XP),_, + 0.2780.039LOG(M 2),_,
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Selected Moael

ARDLE T 7t KO

Method: ARDL
Date: O3/03/23 Time: 12:00
Sample (adjusted)
Inciluded observations: 47 after adjustments
Maximum dependent lags:. 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamilc regressors (4 lags, automatic): LOG(PPRP) LOG(M2) LOGCKXP)
LOGAaNV)
Fixed regressors: C
Number of models evalulatea: 2500
ARDL((E. 4, 3. 4 0

Al Bz

1974 2020

At ABD & A
T AQAt & AD§ nP 6 A &0 dcs OYRHGEIE0 ABKO2L A
O O b OFARCHY A ENARREGY, (3, £F8T4, 0G+ F e
. 8huOtARDLE € £ @ BN D

Log likelinooa
F-statistic

St Sttt

Hanmnnmnan-Quinn criter
Durbin-VWatson stat

Vvariaole Coeflicient Sta. Error t-Statistic Prob.™
LOG(GDPHC-1)) 0.576196 0. 094979 S5.066554 0. 0000
LOGGDPHCG-2)) 0. 208050 O.117120320 1.85708S . OoO73=28
LOG(GDPHG-3)Y) -0.259386 0. 069056 -3. 756156 O. 0008

LOGFPP) 0.01 7276 0. 005411 . 192aaa 0.00325S

LOGPP(-1)) -0. 005998 O 007185 -0.824790 O. 421709
LOGIPP2) 0. 010437 0. 007559 1.38075S o.1783
LOGIPP-3)» ~-0.07112929 0. 0064261 -2.370537 . ozZs84s
LOGPP(—4)) . 010222 0. 004989 2. 0as892 0. 0499
LOGMM2) O. 005883 0. 0O1a47aas O ass5834 O Saaz
LOGMZ2-1) O. o044 OO 7886 O 470444 oO.sas17
LOGM2-2)) -0 016756 c.0o18116 -0.924909 o.36529
LOGMZ2--32)» -0.0177830 0. 0132657 -3.2971130 0.2337
LOGCKP) O. 230932532 . 022480 o 239848 O. 0000
LOGCKP-1)) -0.120749 0. 0Ss5062 -—2. 143143 0. 04209
LOGCKP-2)» -0_198502 O.0Osos<s1 ~-2.904842043 0. 000S
LOGCKP -3 O.11S62S 0. 041625 2. 777764 0. 0097
LOGCOCKP (-4 ~-0. 061682 0. 023543 -2.608945 0. O0O1Ta2s3
LOGAarNV) Oo.os2826 O.o0osSZ28S 9. 997117 O. 0000

< o.s01280 O. 341853 2.343930 . 0264
R-squared 0. 998063 Mean dependent var s 125491
Adjusted R-squared 0.996817 S D. dependent var 0.136057
S E. ofregression 0. 007676 Akaike info criterion -5. 61710908
SumMm squared resia 0. 001650 Schwarz criterion -5 862976

-5. 32329456
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Akaike Information Criteria (fop 20 models)
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.953382 Prob. F(2,26) 0.1621
Obs*R-squared 6.139678 Prob. Chi-Square(2) 0.0464
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.825499 Prob. F(2,27) 0.4488
Obs*R-squared 2.650725 Prob. Chi-Square(2) 0.2657

Eviews12 | nAmA& ¢ADAU ~2Y3 bAK& A6 A
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Dependent Variable: LOG(GDPH)
Method: ARDL

Date: O3/03/23 Time: 12:03

Sample (adjusted): 1975 2020

Included observations: 46 after adjustments

Maximum dependent lags: S (Automatic selection)

Model selection miethod: Akaike info criterion (AIC)

Dynamic regressors (S lags., automatic): LOG(PP) LOG(M2) LOGCXP)
LOGUaNV)

Fixed regressors: C

Number of models evalulated: 6480

Selected Model: ARDL(S,. S, O, 2. O)

Variable Coefficient Stda. Error t-Statistic Prob.™
LOG(GDPHCG-1TY) 0.53587S5S O0.105386 S Oos84a882 O.0000
LOG(GDPH-2)» O.110498 0.122326 0.902309 0.3738
LOG(GDPHG3)Y) -0.116089 0.092747 -1.251665 0.2207
LOG(GDPHE4)Y -0.019159 0. 050420 -0.379990 0.7067
LOG(GDPHG5)Y) -0.119763 0.023632397 -3.290463 0.0026

LOG(PPP) O.0O14281 O. 005412 2638811 O. 0132

LOGPP(C-1)» -0.00323017 0.007086 -0. 425764 0.6734
LOG(PPE2)) 0. 004897 0. 0073210 0.669982 O0.5082
LOGPPE3Y» -0.002404 0. 006198 -0.387864 O. 7009
LOG(PP(-4)) 0.004392 0.005656 0.776451 O.4aa438
LOGPP(-5)) O. 009028 0. 004571 1.975022 0.0579
LOGmA2) 0O.004184 O.011981 0.349220 0. 7294
LOGCXP) 0.310436 0. 031548 9.840069 O.0000
LOGCKXP(-1)) -0. 146932 0. 058164 -2.526142 00172
LOGCXP2» -0.10404a4a 0. 044885 -2.218018 0.0277
LOGOaNVY) O 087444 0.008026 10.89540 O.0000
< 1.283593 0.326511 28144132 0.0007
R-squared 0.99794a8 Mean dependent var S. 130574
Adjusted R-squared 0.996815 S D. dependent var o. 132972
S E. of regression 0. 007504 Akaike info criterion -65.669022
Sum squared resid 0.00163232 Schwarz criterion -5 . 9932219
Log likelihooa 170.3875S Hanmnnan-Quinn criter. -5. 415862
F-statistic 881.23676 Durbin-Watson stat 2.145809
Prob(F-statistic) 0. 000000
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Akaike Information Criteria (top 20 models)
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