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Abstract:

This research studies the effect of the interaction between monetary policy and fiscal
policy on growth in Algeria during the period between 1980-2018, compared with some Arab
countries. Represented in public expenditures and the variable monetary policy represented
in the money supply (M2), using the co-integration relationships in the short and long term
during this period, using the econometric analytical method, and through three chapters.

In this research, we have reached several results, the most important of which is the
existence of a causal relationship between public expenditures and GDP, but it is limited in
the short term, in addition to the existence in co-integration relationship between the
variables of the study in Algeria and the rest of the Arab countries under study, and
accordingly it requires decision makers to activate economic policies and raise their
efficiency In creating jobs and activating the mechanisms of local and foreign investment in
line with the developments of the global economy.

Keywords: monetary policy, fiscal policy, economic growth, cointegration test,
autoregressive distributed lag.
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Variables (axes F1 and F2:99.80 %)
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F1(76.29 %)

XLstat-2016 msby Jo slexeu Il slus) o 2 pdall
Ugainy Jied) sr BT T SH o iy 35100 o e g3 il ST O oel Sl (3 Lo
k) T ¥l sl an ey g8 b3l W LM (LG LPIB whpad) of Ls™
LPIB ot o 8L OF Lo Mb Lgi Led Sladd 8 o Ll ¢ gl wo bl &) s LINF
s LINF ol Wl ¢ ol sda op Grgey &b b3yl 80 352y e & At LM (LG

133



Gy ) Jaldl Jorg Wylds 13 3 (63ladYl gedl oG9 Buad! duled! SY Ald dulys tEJW fuadl)

513319 it pnel) 3Lt Jerad=5

(g Ul-) 313315 Ol pasell gLd! el 1(6-3) JSad

F2 (23.51%)

Biplot (axes F1 and F2: 99.80 %)

Linf

2016
L]
1&15% L2007 o047
4953 %%[Eg“ 20 18
158377, 2 . <
I L] I * T
s, * 20052011
1980 198995 | |
. . 4
2609

1996 r ‘33?
1
%1

-3 -2 -1 ] 1 2 3
F1(76.29 %)

4 5 6 7

XLstat-2016 msby Jo slexeu Il slus) o 2 pdall

o Borge OLI-L g Jo) el S5 (3 Oplay U1 513NN OF LS5 o3l Kl I35
2016 . 2015 2014 . 2013 ( 2012 . 2011 2010 2009 . 2008, 2007

RN b o kil OB 3V g W 1994 2 101980 e o e olilasL

& ool ST A8l JW 021 an orgng 98 bl U glly LM ¢ LG « LPIB @il of LS

Hlag 598 b3yl U g Slged) 3wl 5T 0By SV o) me Corgey 68 Bl U gl lged)

.st}!\ J};\ &

s Bl Lty Sl el

3 o OSl as o UL Jedr Je i N aw oY) GUSIL el i b gudas O
W ) el (1) 133 39 5 o pase

lprzoll dlall SB1LEYly lawsall Ll Joadt W 5 dylabl b1 2419 Ol Jour—1

134



Gy ) Jaldl Jorg Wylds 13 3 (63ladYl gedl oG9 Buad! duled! SY Ald dulys tEJW fuadl)

(20) dypleak) 81219 llawgdl 03 ((7-3) 3y Jutr

Variables | Lpib | LM | LG | Linf

Lpib 1 10995(0993| -
0.192

LM 0.995 1 1099 | -
0.176

LG 0.993 | 0.995 1 -
0.259

Linf - - - 1

0.192 ] 0.176 | 0.259

XLstat-2016 msbp Je sty Sl slus) oo : pdall
J ey xes Y Ll g e B141 BT L LG LPIB (i) OF el Jgudt (3 Lo
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LYl adey Cas Sl Oy
r ol it o bl Y Aty =3

() it Cyp A3 Bgiaan 2(8-3) Sy

Variables | Lpib | LM | LG | Linf

Lpib 1 1099510993 | -
0.192

LM 0.995 1 10995 | -
0.176

LG 0.993 | 0.995 1 -
0.259

Linft - - - 1

0.192 ] 0.176 | 0.259
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F1 F2 F3 F4
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Jlay casd)
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(3 5amdt) dyylall B £V Sllawgdlt o3 :(10-3) o3y Joutxr

) | olalad) | Gl gt | g)lal) 1LY
Lpib 39 28.039 0.359
LM 39 26.706 0.951
LG 39 24.800 0.646
Linf 39 1.588 0.550
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Variables | Lpib | LM | LG | Linf
Lpib 1 10.939|0.914 | 0.462
LM 0939 1 ]0.966|0.340
LG 091410966 | 1 |0.272
Lint ]0.462]0.340 0272 | 1
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PP Comw s ADF lll Joi s jlas) b5 :(13-3) o3y Jautr

UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
LPIB LM LG
With Constant t-Statistic -0.1456 -1.4998 0.2744
Prob. 0.9367 0.5229 0.9738
no n0 n0
With Constant & Trend t-Statistic -1.6831 -0.5840 -2.0853
Prob. 0.7387 0.9743 0.5367
no n0 n0
Without Constant & Trend t-Statistic 2.7787 10.5606 45678
Prob. 0.9981 1.0000 1.0000
no n0 n0
At First Difference
d(LPIB) d(LM) d(LG)
With Constant t-Statistic -3.6254 -4.7662 -4.9736
Prob. 0.0099 0.0004 0.0002
*%k% *%k% *%k%
With Constant & Trend t-Statistic -3.5751 -4.9284 -5.0082
Prob. 0.0460 0.0016 0.0013
*% *k% *kk
Without Constant & Trend t-Statistic -1.6317 -2.0071 -3.7387
Prob. 0.0961 0.0442 0.0004
* *% *k%k
UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root
At Lewel
LPIB LM LG
With Constant t-Statistic 0.0013 -1.4072 0.1963
Prob. 0.9528 0.5686 0.9688
no n0 n0
With Constant & Trend t-Statistic -1.4933 -0.8337 -1.7124
Prob. 0.8144 0.9532 0.7261
no0 n0 n0
Without Constant & Trend t-Statistic 5.3587 9.0830 4.2064
Prob. 1.0000 1.0000 1.0000
no n0 n0
At First Difference
d(LPIB) d(LM) d(LG)
With Constant t-Statistic -3.6729 -4.7681 -4.9708
Prob. 0.0088 0.0004 0.0002
*kk *k% *kk
With Constant & Trend t-Statistic -3.6125 -4.9379 -4.9820
Prob. 0.0424 0.0016 0.0014
*% *k% *k%k
Without Constant & Trend t-Statistic -1.8864 -1.6526 -3.6601
Prob. 0.0573 0.0923 0.0006
* * *k%k
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d9ud! gre sl s (14-3) (3 Joutr

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 4540698 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38

1% 4,13 5

Eviews 10 moby o2 Jo sleae¥y Il slus] e : pball

sedl Hlas Y eV ol ded e ST sl Foaslas Vi o >S5 pludl Joadl s
izl Slpadly S W oW el b badl o Jads padd) (2 ey LSs al e b
L Jr W adlsb a5ls BYe g dagy e AL Sl 2 de S sl il oAl
902.545 %5 5 %10 2 5ms S52me
735 28 s 0 ARDL bl dejghl defl gzl Gl ylasY) 2348 puis 1-3
D QU Jedl 3 aose ARDL (2.0.0)

ARDL (2.0.0)z34 puais :(15-3) o3y Jgur

Dependent Variable: LPIB

Method: ARDL

Date: 05/08/22 Time: 20:06

Sample (adjusted): 1982 2018

Included observations: 37 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): LMLG
Fixed regressors: C

Number of models evalulated: 18

Selected Model: ARDL(2, 0, 0)

Variable Coefficient Std. Error t-Statistic Prob.*
LPIB(-1) 1.258997 0.155132 8.115636 0.0000
LPIB(-2) -0.420750 0.143500 -2.932066 0.0062
LM 0.014500 0.009748 1.487474 0.1467
LG 0.075022 0.043434 1.727239 0.0938
C 2.339682 1.146633 2.040480 0.0496
R-squared 0.996726 Mean dependentvar 30.05626
Adjusted R-squared 0.996317 S.D.dependentvar 0.305774
S.E. of regression 0.018558 Akaike info criterion -5.010768
Sum squared resid 0.011021 Schwarzcriterion -4.793076
Log likelihood 97.69920 Hannan-Quinn criter. -4.934021
F-statistic 2435.381 Durbin-Watson stat 2.171628
Prob(F-statistic) 0.000000

Eviews10 ol 2 e Slaas ¥l CIal stdsl s 1 gl
Jusd eulh 8 BN i —4
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3 idge Wy Jo Y1 alb BN iy 258 Gpe V) Ak agils e sy e ST e

Juskdl uld 3 B s s :(16-3) o3 g

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LM 0.089645 0.052023 1.723175 0.0945
LG 0.463803 0.225331 2.058316 0.0478
C 14.46452 4.965899 2.912770 0.0065

EC =LPIB - (0.0896*LM + 0.4638*LG + 14.4645)

Eviews10 qsby olr 2 e sbaxsu Il slas) e - jiaald
skl oald (3w iz by aadly AW anlld) Lol Ll odel Joadl s

L1 J gk
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(ECM L rovas z356) peadll il @ B s :(17-3) o3, Jgud!

ARDL Error Correction Regression
Dependent Variable: D(LPIB)

Selected Model: ARDL(2, 0, 0)

Case 2: Restricted Constantand No Trend
Date: 05/08/22 Time: 20:09

Sample: 1980 2018

Included observations: 37

ECMRegression
Case 2: Restricted Constantand No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LPIB(-1)) 0.420750 0.115599 3.639726 0.0010
CointEq(-1)* -0.161753 0.036291 -4.457079 0.0001

R-squared 0.373373 Mean dependent var 0.027641
Adjusted R-squared 0.355469 S.D.dependentvar 0.022103
S.E. of regression 0.017745 Akaike info criterion -5.172930
Sum squared resid 0.011021 Schwarzcriterion -5.085853
Log likelihood 97.69920 Hannan-Quinn criter. -5.142231
Durbin-Watson stat 2.171628

Eviews 10 zsbp ©lr2 e slazsU Il slus) e - il

Jams 3 (.A,uu e L dge Y5 b 50l e AT OF LS5 oel Joad) M= e
Gl Z3sed L) s ol OF Ll Lood5 ST i)l ol 3 J1H 3 3l sad)
pde o0 01617 O sy stV il o Jsde o) (o e xedy aslax| Y5 4y -0.16
skl oY1 & e o3 Ol

Tisell il SlesY -6
slas S 313 byt Ui 3425 jlest 1-6

s sy (Test LM Correlation Serial Godfrey-Breusch jlzsi ts Jass
t Ak Jgdl (3 Bge jLasY)

LM s s ((18-3) o3y Jgur

Breusch-Godfrey Serial Correlation LM Test;

F-statistic 1.286632 Prob. F(2,30) 0.2910
Obs*R-squared 2.922973 Prob. Chi-Square(2) 0.2319

Eviews 10 ziby olbez o slaxe¥l CI slae] n :jial)
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Heteroskedasticity Test: ARCH

ARCH )l g :(19-3) o3y Jsur

ol Wl st 2-6

AW Jeadl (3 amse anilsg ARCH. jlas) Ls pusies

F-statistic

Obs*R-squared

0.150101 Prob. F(1,34)
0.158232 Prob. Chi-Square(1)

0.7009
0.6908

Eviews10 qb, oz e sbazeVU QI slas) e 2 jiall

&) Aeedd) Bzl L aeg 0.05 e 58T adlen¥1 aadl OF LS il Joad) B
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Date:05/08/22 Time: 20:14

Sample: 1980 2018
Included observations: 37

Q-statistic probabilities adjusted for 2 dynamic regressors

Slodt el LB L1 :(14-3) o3, |

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob*

O~NO O~ WNPE

16

-0.120
0.071
0.148

-0.176
0.029

-0.001
0.204

-0.240

-0.060

-0.175

-0.131

-0.181
0.056

-0.052

-0.089
0.146

-0.120

0.057
0.166

-0.150
-0.032

0.003
0.271

-0.255
-0.174
-0.263

0.038

-0.281

0.067

-0.201

0.132

-0.016

0.5766
0.7837
1.7111
3.0626
3.1000
3.1001
5.0987
7.9750
8.1590
9.7957
10.750
12.637
12.826
12.992
13.507
14.970

0.448
0.676
0.634
0.547
0.685
0.796
0.648
0.436
0.518
0.459
0.464
0.396
0.461
0.527
0.563
0.527
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el gl jlas) 4-6
P S (3 e LY s il
Bt Al acdall gyl st :(15-3) o3y ISCs

10
Series: Residuals
Sample 1982 2018
8 - Observations 37
Mean 3.61e-15
6- Median -0.002679
Maximum 0.045973
A Minimum -0.044429
| Std. Dev. 0.017496
Skewness 0.093194
2 | Kurtosis 3.689708
Jarque-Bera 0.786924
0 Probability 0.674717

-0.04 -0.02 0.00 0.02 0.04
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PP Comw s ADF lll S s jlas) @515 :(20-3) o3y Jautr

UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
LPIB LM LG
With Constant t-Statistic -1.2751 -2.7213 -0.4241
Prob. 0.6311 0.0798 0.8940
no * n0
With Constant & Trend t-Statistic -0.5739 -3.3553 -2.4916
Prob. 0.9749 0.0729 0.3301
no * n0
Without Constant & Trend t-Statistic 9.3035 13.8346 11.8502
Prob. 1.0000 1.0000 1.0000
no0 n0 n0
At First Difference
d(LPIB) d(LM) d(LG)
With Constant t-Statistic -6.4268 -4.5954 -3.8570
Prob. 0.0000 0.0007 0.0054
*k%k *k%k *k%k
With Constant & Trend t-Statistic -6.5529 -4.7897 -3.8277
Prob. 0.0000 0.0023 0.0261
*%k% *%k% *%
Without Constant & Trend t-Statistic -1.2406 -1.5756 -1.3651
Prob. 0.1933 0.1070 0.1567
no n0 n0
UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root
At Lewel
LPIB LM LG
With Constant t-Statistic -1.3300 -2.4625 -0.8288
Prob. 0.6057 0.1324 0.7993
no n0 n0
With Constant & Trend t-Statistic -0.5630 -3.3553 -1.5757
Prob. 0.9756 0.0729 0.7839
no * n0
Without Constant & Trend t-Statistic 9.2925 10.8843 8.7188
Prob. 1.0000 1.0000 1.0000
no0 n0 n0
At First Difference
d(LPIB) d(LM) d(LG)
With Constant t-Statistic -6.4149 -4.5472 -3.8731
Prob. 0.0000 0.0008 0.0052
*%k% *k%k *k%k
With Constant & Trend t-Statistic -6.5449 -4.8037 -3.8679
Prob. 0.0000 0.0023 0.0238
*k*k *kk *%k
Without Constant & Trend t-Statistic -2.6106 -1.8507 -1.8381
Prob. 0.0105 0.0618 0.0634
*% * *
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JJ-G-\ a2 b cﬂ.’u (21—3) (.5) dj-\z

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 22.79682 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38

1% 4.13 5

Eviews 10 qsbp Slr 2 o sleze¥U QI slas] 4 - ol

sedl Hlas Y eV ol ded e ST sl Foaslas Vi o >S5 pludl Joadl s
izl Slpadly S W oW el oL badl o Jads padd) o ey LSe ol g b
L Jr V) Ak a5ls B g dpy b WS Sl RS Sl il oAl
902.545 %5 5 %10 2 5ims S52me
z3sf 28 s 0 ARDL bl dejghl defl gmdl] gl V) 2348 pus 1-3
D QU Jedl 3 a5 ARDL (1.0.0)

ARDL (1.0.0)z34¢ puis :(22-3) o3y Jsutx

Dependent Variable: LPIB

Method: ARDL

Date: 05/08/22 Time: 23:17

Sample (adjusted): 1981 2018

Included observations: 38 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (1 lag, automatic): LMLG
Fixed regressors: C

Number of models evalulated: 16

Selected Model: ARDL(1, 0, 0)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LPIB(-1) 0.964631 0.113897 8.469337 0.0000
LM 0.042239 0.041258 1.023774 0.3132
LG -0.071811 0.077889 -0.921954 0.3630
C 1.542520 1.537254 1.003425 0.3227
R-squared 0.997314 Mean dependentvar 24.66589
Adjusted R-squared 0.997077 S.D.dependentvar 0.435964
S.E. of regression 0.023569 Akaike info criterion -4.558426
Sum squared resid 0.018888 Schwarzcriterion -4.386049
Log likelihood 90.61010 Hannan-Quinn criter. -4.497096
F-statistic 4208.372 Durbin-Watson stat 2.225171
Prob(F-statistic) 0.000000
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LM 1.194212 3.192691 0.374046 0.7107
LG -2.030300 7.860095 -0.258305 0.7977
C 43.61170 106.2013 0.410651 0.6839

EC =LPIB - (1.1942*LM -2.0303*LG + 43.6117)
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ARDL Error Correction Regression
Dependent Variable: D(LPIB)

Selected Model: ARDL(1, 0, 0)

Case 2: Restricted Constant and No Trend
Date: 05/08/22 Time: 23:32

Sample: 1980 2018

Included observations: 38

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

CointEq(-1)* -0.035369 0.003551 -9.961586 0.0000
R-squared 0.082143 Mean dependentvar 0.035897
Adjusted R-squared 0.082143 S.D.dependentvar 0.023583
S.E. of regression 0.022594 Akaike info criterion -4.716321
Sum squared resid 0.018888 Schwarz criterion -4.673227
Log likelihood 90.61010 Hannan-Quinn criter. -4.700988
Durbin-Watson stat 2.225171

Eviews 10 sty ©lr2 e slaxs¥U Il slus) e - il
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s &5y (Test LM Correlation Serial Godfrey-Breusch el s foszs
t Nl Jadh) (3 dmse L)

LM s s 1(25-3) o8y Jgur

Breusch-Godfrey Serial Correlation LM Test;

F-statistic 0.396735 Prob. F(2,32) 0.6758
Obs*R-squared 0.919448 Prob. Chi-Square(2) 0.6315
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ARCH )l o :(26-3) o3y Jsur

Heteroskedasticity Test: ARCH

o\ Wl jles1 2—-6

F-statistic
Obs*R-squared

0.015082 Prob. F(1,35)
0.015937 Prob. Chi-Square(1)

0.9030
0.8995
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Sample: 1980 2018
Included observations: 38

(') Ayl ixal) 2o sl jlas! 3-6
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Date:05/08/22 Time: 23:36

Q-statistic probabilities adjusted for 1 dynamic regressor

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob*

O~NOOUTD WNPEP

©

10
11
12
13
14
15
16

-0.125
0.072
-0.010
-0.064
-0.073
0.097
0.145
-0.115
0.113
-0.265
-0.026
-0.084
0.010
-0.019
-0.091
0.084

-0.125
0.057
0.005

-0.070

-0.090
0.090
0.184

-0.101
0.054

-0.238

-0.056

-0.066

-0.035

-0.040

-0.146
0.075

0.6373
0.8542
0.8589
1.0394
1.2828
1.7324
2.7612
3.4259
4.0982
7.9081
7.9450
8.3621
8.3679
8.3914
8.9356
9.4257

0.425
0.652
0.835
0.904
0.937
0.943
0.906
0.905
0.905
0.638
0.718
0.756
0.819
0.868
0.881
0.895
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8
Series: Residuals
7 Sample 1981 2018
6 Observations 38
5 | Mean 1.84e-15
Median 0.003929
4 | Maximum 0.035562
Minimum -0.050896
3| Std. Dev. 0.022594
Skewness -0.601507
24 Kurtosis 2.617812
RIS Jarque-Bera  2.522741
0 Probability 0.283265
-0.06 -0.04 -0.02 0.00 0.02 0.04
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
LPIP LM LG
With Constant t-Statistic -0.4267 -0.4201 -2.5409
Prob. 0.8936 0.8953 0.1144
no no no
With Constant & Trend t-Statistic -5.0092 -2.1325 -1.8506
Prob. 0.0014 0.5115 0.6595
bl no no
Without Constant & Trend t-Statistic 4,0015 3.3021 5.0516
Prob. 0.9999 0.9995 1.0000
no0 no no
At First Difference
d(LPIP) d(LM) d(LG)
With Constant t-Statistic -3.9033 -3.8573 -5.5135
Prob. 0.0051 0.0054 0.0000
*kk *k%k *kk
With Constant & Trend t-Statistic -3.7752 -3.7662 -6.1160
Prob. 0.0305 0.0300 0.0001
*% *% *k%k
Without Constant & Trend t-Statistic -1.7098 -1.6030 -1.4074
Prob. 0.0825 0.1016 0.1457
* no0 no
UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root
At Level
LPIP LM LG
With Constant t-Statistic -1.7069 -1.1863 -0.9893
Prob. 0.4198 0.6704 0.7474
n0 no0 no0
With Constant & Trend t-Statistic -3.3325 -2.6674 -1.1229
Prob. 0.0764 0.2550 0.9116
* no no0
Without Constant & Trend t-Statistic 11.4348 10.0086 10.9367
Prob. 1.0000 1.0000 1.0000
n0 no no
At First Difference
d(LPIP) d(LM) d(LG)
With Constant t-Statistic -4.6178 -3.8667 -5.5135
Prob. 0.0007 0.0053 0.0000
*%k% *%k% *%k%
With Constant & Trend t-Statistic -4.4961 -3.7872 -6.0096
Prob. 0.0051 0.0286 0.0001
*%k% *%* *%k%
Without Constant & Trend t-Statistic -1.6503 -1.5575 -1.2265
Prob. 0.0927 0.1108 0.1979
* no no
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Akaike Information Criteria (top 20 models)
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 6.460975 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38

1% 4.13 5
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Dependent Variable: LPIP

Method: ARDL

Date: 04/08/22 Time: 15:30

Sample (adjusted): 1984 2018

Included observations: 35 after adjustments
Maximum dependentlags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LM LG
Fixed regressors: C

Number of models evalulated: 100

Selected Model: ARDL(4, 0, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
LPIP(-1) 1.110736 0.180672 6.147815 0.0000
LPIP(-2) 0.050467 0.255174 0.197774 0.8449
LPIP(-3) -0.528800 0.207885 -2.543708 0.0178
LPIP(-4) 0.205879 0.148591 1.385538 0.1786
LM 0.042462 0.017448 2.433563 0.0228
LG -0.112454 0.160208 -0.701923 0.4895
LG(-1) 0.109353 0.275432 0.397024 0.6949
LG(-2) -0.301080 0.279713 -1.076390 0.2925
LG(-3) 0.062349 0.228942 0.272336 0.7877
LG(-4) 0.271806 0.139678 1.945954 0.0635
C 2.710598 1.014181 2.672697 0.0133
R-squared 0.999596 Mean dependent var 28.24578
Adjusted R-squared 0.999428 S.D.dependentvar 0.451219
S.E. of regression 0.010795 Akaike info criterion -5.968134
Sum squared resid 0.002797 Schwarz criterion -5.479310
Log likelihood 115.4423 Hannan-Quinn criter. -5.799392
F-statistic 5937.556 Durbin-Watson stat 2.002328

Prob(F-statistic) 0.000000
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LM 0.262566 0.073227 3.585620 0.0015
LG 0.185348 0.248542 0.745739 0.4631
C 16.76130 4.601988 3.642187 0.0013

EC =LPIP - (0.2626*LM + 0.1853*LG + 16.7613 )
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ARDL Error Correction Regression
Dependent Variable: D(LPIP)

Selected Model: ARDL(4, 0, 4)

Case 2: Restricted Constant and No Trend
Date: 04/08/22 Time: 15:36

Sample: 1980 2018

Included observations: 35

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LPIP(-1)) 0.272454 0.146640 1.857981 0.0755
D(LPIP(-2)) 0.322921 0.126855 2.545595 0.0178
D(LPIP(-3)) -0.205879 0.107676 -1.912016 0.0679

D(LG) -0.112454 0.127959 -0.878827 0.3882

D(LG(-1)) -0.033075 0.156549 -0.211278 0.8345

D(LG(-2)) -0.334156 0.144080 -2.319240 0.0292

D(LG(-3)) -0.271806 0.130403 -2.084351 0.0479
CointEq(-1)* -0.161718 0.029992 -5.392067 0.0000

R-squared 0.603025 Mean dependentvar 0.043908
Adjusted R-squared 0.500105 S.D.dependentvar 0.014395
S.E. of regression 0.010178 Akaike info criterion -6.139562
Sum squared resid 0.002797 Schwarzcriterion -5.784054
Log likelihood 115.4423 Hannan-Quinn criter. -6.016841
Durbin-Watson stat 2.002328
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.129875 Prob. F(2,22) 0.8789
Obs*R-squared 0.408417 Prob. Chi-Square(2) 0.8153
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Heteroskedasticity Test: ARCH

F-statistic
Obs*R-squared

0.053854 Prob. F(1,32)
0.057123 Prob. Chi-Square(1) 0.8111

0.8180
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Sample: 1980 2018

Included observations: 35
Q-statistic probabilities adjusted for 4 dynamic regressors
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Date: 04/08/22 Time: 16:30

Autocorrelation

Partial Correlation

AC

PAC Q-Stat Prob*
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10
11
12
13
14
15
16

-0.006
-0.074
-0.108
-0.197
-0.126
-0.232

0.029
0.072

-0.063

0.203
0.234

-0.063
-0.106
-0.016
-0.085
-0.041

-0.006 0.0014 0.970
-0.074 0.2171 0.897
-0.109 0.6853 0.877
-0.208 2.2990 0.681
-0.163 2.9867 0.702
-0.320 5.3863 0.495
-0.119 5.4243 0.608
-0.117 5.6741 0.684
-0.284 5.8699 0.753
-0.033 7.9974 0.629
0.112 10.955 0.447
-0.161 11.178 0.514
-0.160 11.835 0.541
0.005 11.852 0.618
-0.138 12.322 0.655
-0.052 12.439 0.713
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Series: Residuals
12 | Sample 1984 2013
Observations 35
10 4
Mean 3.37e-15
g Median 0.001683
Maximum 0016887
8 Minimum -0.030219
Std. Dev. 0.009070
4 Skewness -0.974394
Kurtosis 5002774
Jargue-Bera  11.38795
o . | Probability 0.003366

1 T T
-0.03 -0.02 -0.01 0.00 001 002
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
LPIP LM LG
With Constant t-Statistic 0.2707 0.2264 0.3126
Prob. 0.9736 0.9707 0.9760
no no no
With Constant & Trend t-Statistic -4.1082 -2.0947 -2.4593
Prob. 0.0134 0.5317 0.3452
** no0 no
Without Constant & Trend t-Statistic 1.3895 2.6019 2.8191
Prob. 0.9563 0.9971 0.9983
n0 no no
At First Difference
d(LPIP) d(LM) d(LG)
With Constant t-Statistic -5.7078 -4.0006 -4.7776
Prob. 0.0000 0.0037 0.0004
*kk *kk *kk
With Constant & Trend t-Statistic -5.5575 -3.9490 -4.8019
Prob. 0.0003 0.0196 0.0024
*k%k *% *kk
Without Constant & Trend t-Statistic -5.2539 -2.9867 -4.3831
Prob. 0.0000 0.0039 0.0001
*%k%k *%k% *%k%k
UNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root
At Level
LPIP LM LG
With Constant t-Statistic -0.1020 -0.6535 0.3749
Prob. 0.9420 0.8463 0.9792
n0 no0 no0
With Constant & Trend t-Statistic -5.3986 -1.6654 -1.2120
Prob. 0.0004 0.7470 0.8937
Fkk no no0
Without Constant & Trend t-Statistic 1.0912 5.3870 2.8396
Prob. 0.9254 1.0000 0.9984
n0 no no
At First Difference
d(LPIP) d(LM) d(LG)
With Constant t-Statistic -6.1841 -4.0285 -4.7441
Prob. 0.0000 0.0034 0.0005
*%k% *%k% *%k%
With Constant & Trend t-Statistic -5.6867 -3.9652 -6.1414
Prob. 0.0002 0.0189 0.0001
*%k% *%* *%k%
Without Constant & Trend t-Statistic -5.3488 -2.9873 -4.3901
Prob. 0.0000 0.0039 0.0001
*kk *kk *kk
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Akaike Information Criteria
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 15.92378 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38

1% 4.13 5
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Dependent Variable: LPIP

Method: ARDL

Date: 04/08/22 Time: 22:13

Sample (adjusted): 1981 2018

Included observations: 38 after adjustments

Maximum dependentlags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): LM LG

Fixed regressors: C

Number of models evalulated: 18

Selected Model: ARDL(1,1, 1)

Note: final equation sample is larger than selection sample

White-Hinkley (HC1) heteroskedasticity consistent standard errors and
covariance

Variable Coefficient Std. Error t-Statistic Prob.*
LPIP(-1) 0.643784 0.087098 7.391478 0.0000
LM -0.062114 0.184598 -0.336482 0.7387
LM(-1) 0.345037 0.159225 2.166981 0.0378
LG 0.083617 0.094152 0.888098 0.3811
LG(-1) -0.294589 0.081329 -3.622173 0.0010
C 7.682200 1.573924 4.880921 0.0000
R-squared 0.984119 Mean dependent var 28.04215
Adjusted R-squared 0.981637 S.D.dependentvar 0.362950
S.E. of regression 0.049183 Akaike info criterion -3.042585
Sum squared resid 0.077408 Schwarzcriterion -2.784018
Log likelihood 63.80911 Hannan-Quinn criter. -2.950589
F-statistic 396.5853 Durbin-Watson stat 2.292316

Prob(F-statistic) 0.000000
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LM 0.794245 0.190400 4171453 0.0002
LG -0.592259 0.253102 -2.340004 0.0257
C 21.56610 1.338524 16.11185 0.0000

EC =LPIP - (0.7942*LM -0.5923*LG + 21.5661)
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ARDL Error Correction Regression
Dependent Variable: D(LPIP)

Selected Model: ARDL(1, 1, 1)

Case 2: Restricted Constantand No Trend
Date: 04/08/22 Time: 22:23

Sample: 1980 9998

Included observations: 38

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

D(LM) -0.062114 0.093652 -0.663241 0.5119

D(LG) 0.083617 0.078118 1.070390 0.2925

CointEq(-1)* -0.356216 0.042678 -8.346649 0.0000

R-squared 0.652908 Mean dependentvar 0.017457

Adjusted R-squared 0.633074 S.D.dependentvar 0.077637

S.E. of regression 0.047028 Akaike info criterion -3.200479

Sum squared resid 0.077408 Schwarzcriterion -3.071196

Log likelihood 63.80911 Hannan-Quinn criter. -3.154481
Durbin-Watson stat 2.292316
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.102155 Prob. F(2,30) 0.3452
Obs*R-squared 2.601011 Prob. Chi-Square(2) 0.2724
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Heteroskedasticity Test: ARCH

F-statistic 2.252109 Prob. F(1,35) 0.1424
Obs*R-squared 2.236867 Prob. Chi-Square(1) 0.1348
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Date:04/08/22 Time: 22:27
Sample: 1980 9998
Included observations: 38

Q-statistic probabilities adjusted for 1 dynamic regressor

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*
s O I 1 -0.154 -0.154 0.9790 0.322
i . 2 0.227 0.208 3.1594 0.206
s N 3 -0.145 -0.091 4.0700 0.254
= O s [ 4 -0.099 -0.187 4.5081 0.342
I O 5 -0.017 0.001 45214 0477
s s [ 6 -0.324 -0.309 9.4979 0.147
N I s I 7 -0.131 -0.293 10.342 0.170
I I 8 -0.048 -0.007 10.457 0.234
g N I 9 -0.054 -0.115 10.608 0.304
o i [ 10 0.067 -0.142 10.851 0.369
| s [ 11 -0.061 -0.150 11.062 0.438
O i 12 0.332 0.199 17.503 0.132
roflo I 13 0.068 0.035 17.781 0.166
- | 14 0.124 -0.056 18.755 0.175
= N = 15 -0.106 -0.120 19.499 0.192
s [ v 16 -0.145 -0.220 20.951 0.180
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Series: Residuals
Sample 1981 2018
Observations 38
B Mean 2.88e-15
Median 1.25e-05
i Maximum 0.104392
Minimum -0.099565
Std. Dev. 0.045740
) Skewness 0.033325
Kurtosis 3.098548
Jarque-Bera  0.022411
| Probability 0.988857
-0.10 -0.05 0.00 0.05 0.10
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