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Résumé

Cette ¢étude vise a évaluer le role des dépenses publiques dans la réalisation
des objectifs économiques en Algérie selon le carré de Kaldor, a savoir : la
croissance économique, la stabilité du niveau général des prix, le plein emploi et
I’équilibre extérieur, sur la période (1990-2023). L’analyse des séries
chronologiques des variables étudiées a ¢té adoptée et, sur cette base, la
modé¢lisation €économétrique appropriée a ¢€t€¢ proposée afin de déterminer la
relation entre les dépenses publiques et les variables du carré de Kaldor. Pour ce
faire, le modele ARDL (Autoregressive Distributed Lag) a été appliqué a I’aide
du logiciel EViews 12 afin de mesurer ’effet des dépenses publiques sur les

objectifs du carré de Kaldor en Algérie a court et a long terme.

L’¢étude a révélé que 1’augmentation des dépenses publiques a contribué
positivement a I’amélioration du taux de croissance économique et a la réduction
du chomage, mais elle a eu un impact négatif sur le niveau général des prix et sur
I’équilibre extérieur. Autrement dit, les dépenses publiques en Algérie n’ont pas
permis d’atteindre 1’équilibre souhaité entre les quatre dimensions du carré de
Kaldor. Leur effet s’est limit¢é a [’amélioration de certains indicateurs
¢économiques sans couvrir I’ensemble, ce qui impose une révision de la gestion et
de D’orientation de ces dépenses afin de garantir la réalisation des objectifs

macroéconomiques de

Mots-clés : Dépenses publiques, croissance économique, niveau général des prix,

emploi, équilibre extérieur.
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Abstract:

This study aims to assess the role of government spending in achieving
Algeria’s economic objectives according to Kaldor’s square, namely: economic
growth, stability of the general price level, full employment, and external balance,
over the period (1990-2023). Time series analysis of the study variables was
adopted, and based on this, the appropriate econometric modeling was proposed
to determine the relationship between government spending and the variables of
Kaldor’s square. To this end, the ARDL (Autoregressive Distributed Lag) model
was applied using EViews 12 software to examine the impact of government

spending on Kaldor’s square objectives in Algeria in both the short and long run.

The study found that increased government spending positively contributed
to raising economic growth rates and reducing unemployment, but it negatively
affected the general price level and external balance. In other words, government
spending in Algeria did not achieve the desired balance among the four
dimensions of Kaldor’s square. Its impact was limited to improving some
economic indicators without extending comprehensively to all, which calls for

reconsidering the management and allocation of such

Keywords: Government spending, economic growth, general price level,

employment, external balance, Kaldor’s Magic Squar
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G BP GDP IMF LM
Mean 3934271 3.218824 11621.19 3.602619 17.86188
Median 2780750 2. 450000 9405.000 4821519 13.92350
Maxirmurm 11721.50 23.50000 33640.00 31.6G966 31.84000
Minimum 136.5000 -14 50000 555.8000 0.339163 9.800000
Std. Dev. 3295682 1010118 9519.867 3.898502 7.509929
Skewness 0.523150 0146646 0.608755 1.5326832 0.453582
Kurtosis 2.055721 2.393460 2317671 4007938 1.554428
Jarque-Bera 2.814078 0.643041 2759531 1482308 4126270
Probability 0.244867 0.725046 0251638 0000604 0127055
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Sum 5q. Dew. 3.58E+083 3367.114 2.99E+09 2613.050 1861.168
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Observations 34 34 34 34 34
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Covariance Analysis: Ordinary
Date: 0417125 Time: 23:27
Sample:; 1990 2023
Included observations: 34
Correlation
Probability BF INF LGDP LM LG
BF 1.000000
IMNF -0.188973 1.000000
0.2845 R
LGDP 0167213 -0.659178 1.000000
0.3445 0.0000 —eme-
UMM 0108020 0450234 -0.784853 1.000000
0.5431 0.0075 0.0000 R
LG -0.215723 -0.608956 08993481 -0.782550 1.000000
0.22085 0.0001 0.0000 0.0000 R

Eviews 12 zib, oz 2 @ il

2 sl 1.16_,\15,&\ (g9 dumdi lulyd :”‘ZQ.L_J/ Qbu?y’j ‘J}«ij M’-&M)y/ubw ”cQL’-} REN e L_gj,.d-\ u;,}i, B 1
268 - 2023

152




Bl JIt ByalllS mype Slual o 06K BUEY1 3V Ll d Al il JI fuadl)
(2023-1990)

t o> el Jgudl (3 a, Fd M= oy

o)) @l el G e BB sl Be sy e ASh Rmgs LD 1 (558 BLS) 29y
900 25ia5 %099.35 LVl ams il o o(osSH BV Jined) pally (53l
tolaBV) gudl SVdan & 3 s plis) St L) (635 oasSH BY) (3 8341 O gm 1day

Jolak AL B LS sl Joany oS BUYI Gy 5K e g e 3 P
Gl oda p25s ((0.0001) %5 o 1STagms 93 %-0.61 & 05 s (53l L,V
it 3 BY s S b say el SViee caadd) b SH WY wi) LSl )
tiroseiad) byrall jadsy JSI 28

oo gl o logi (558 e DLl g LaxB Al oS BLEY) B o Ly F
oS BLYI (3 83kl Of I i 1y D03 e 1T a9 Y00 292 33 % =078 LV
cllal oVuxs plE) U og

LIV oles a2y Bhas gb Slegpall Ok oS SLEY) B3 e UT
Vs o o B OF g Vg L (Lyp=0.22) %05 355 Jlxm! 20.2,%22— 15~
Bl D e pall Ol Jo oS S moly 18 a5 o (S Y Wby ciglan]
Ol Aoty porli L) e Gy (035 B osSH BEYI & sl OF o oy 1ag gyl
) 3 S IS 55 b Ahes LT @Yl oda OF Y] wile gl

Unit Root Test iwl i &t pad susgl o jlas LG

U3y sl dor Jlasl slal Ll Ll )y s anell Judlud) &g anal aul,ul
sl S LSS (PP) am omabis ¢ et (ADF) s (S olast o sl
P et (3 et Lezpe @ miladly ¢ Al LAl oLl (3 Llasaly

153




Bl JIt ByalllS mype Slual o 06K BUEY1 3V Ll d Al il JI fuadl)
(2023-1990)

& gmmad) o8 S pnall e ) e ) el gl 2l (08 03 Jguodd

Level —sgud &s
(PP)&g = ok jlel (ADF) gl Ji= o3 L

Ao Dgly olfly i ue | i eyl Ao Daly olfly el > | ad oyl a
aldly bl ole aldly =l ple Iy

ale ple il
None Trend and | Intercept | None | Trend and | Intercept

Intercept Intercept
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Dependent Variable: LGDP

Method: ARDL

Date: 04/09/25 Time: 00:29

Sample (adjusted): 1994 2023

Included observations: 20 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LG

Fixed regressors: C

MNumber of models evalulated: 20

Selected Model: ARDL(4, 1)

Variable Coefficient Std. Error t-Statistic Prob.*
LGDPF{-1) 0.594874 0.2108032 2821950 0.0097
LGOP{-2) -0.141628 0265362 -0.533718 0.5987
LGODP{-3) -0.029944 0.252352 -0.118659 0.9066
LGODP(-4) 0.297290 0175299 1.695897 01034

LS 0428202 0.133154 3.215833 0.0038

LG{-1) -0.232075 0135736 -1. 709747 01008

- 1.1173282 0.262556 4. 255789 0.0003
R-squared 0.995651 Mean dependent var 9153397
Adjusted R-squared 0.994516 S.0. dependent var 0.898186
S.E. ofregression 0066514 Akaike info criterion -2 381838
Sum squared resid 0101755 Schwarz criterion -2 054592
Log likelihood 42 FT2T756 Hannan-CQiuinn criter. -2 ZTFT245
F-statistic 877 5207 Durbin-YWatson stat 2 079407

Prob(F-statistic) 0000000
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Dependent Variable: LIMNM

Method: ARDL

Date: 0410025 Time: 23:24

Sample (adjusted). 1994 2023

Included obsernvations: 20 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (A1C)
Dynamicregressors (4 lags, automatic). LG

Fixed regressors: C

Mumber of models evalulated: 20

Selected Model: ARDL(4, 3)

Variable Coefficient Std. Error t-Statistic Prob.*
LIMIM-1) 0.853576 0.198362 4 303124 00003
UMM(-2) -0.030517 0.274993 -0.110973 0.9127
UMM(-2) -0.079662 0.276745 -0.287855 07763
IR (-} -0.242249 01700986 -1.424188 01691
LS -1.443182 3447433 -0. 418625 06797
LG(-1) -4. 720776 4. 402270 -1.072350 0.2957
LG(-2) -4.590021 4. 408394 -1.0441200 0.2096
LG(-32) 6.804560 3126288 2 1TB562 00411
C 471.12599 1275750 3.223670 0.0041
R-squared 0.859350 Mean dependent var A7 21313
Adjusted R-squared 0.9432865 S.D. dependent var F.r128582
S.E. ofregression 1.827397 Akaike info criterion 4 286987
Sum squared resid F0. 12699 Schwarz criterion 4 FOT7347
Log likelihood -55.20481 Hannan-Quinn criter. 4 421464
F-statistic 651.95114 Durbin-Watson stat 1.927417
Prob(F-statistic) 0.000000

*Mote: pwvalues and any subsequent tests do not account for model
selection.
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Dependent Variable: INF

Method: ARDL

Date: 061925 Time: 22:31

Sample (adjusted): 1997 2023

Included observations: 27 after adjustments

Maximum dependent lags: 7 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (7 lags, automatic), LG

Fixed regressors: C

Mumber of models evalulated: 56

Selected Model: ARDL(1, T}

HAC standard errors & covariance (Bartlett kernel, Newey-West fixed
bandwidth = 3.0000)

“ariable Coefficient Std. Error t-Statistic Prob.*
IMF(-1} 0.245359 0.1425449 2422739 0.0269
LG T7.580215 4.050224 1.871555 0.0786
LG(-1) -1.256547 5.608835 -0.224030 0.8254
LG(-2) -6.206325 3.028764 -2.042384 0.0569
LG(-3) -3.700860 3.375362 -1.096434 0.2882
LG(-4) 7.825709 3.963042 1.974672 0.0648
LG(-5) -6.724929 5.398469 -1.245710 0.2298
LG(-6) 9.383936 3.765886 2491827 0.0233
LG(-T) -5.339758 2178585 -2.451010 0.0254
c -10.98382 3.847185 -2.855020 0.0110
R-squared 0.660468 Mean dependentvar 4453103
Adjusted R-squared 0.480715 S.D. dependentvar 2337182
S.E. of regression 1.684213 Akaike info criterion 4 158592
Sum squared resid 48 22177 Schwarz criterion 4 638531
Log likelinood -46.14099 Hannan-Quinn criter. 4 301303
F-statistic 3674320 Durbin-Watson stat 1.726182

Prob(F-statistic) 0.010100

*Mote: p-values and any subsequent tests do not account for model
selection.
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Dependent Variable: BF

Method: ARDL

Drate: 04/11/25 Time: 00:53

Sample (adjusted): 1994 20273

Included observations: 30 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (&I1C)
Dynamic regressors (4 lags, automatic): LG

Fixed regressors: C

Mumber of models evalulated: 20

Selected Model: ARDL(3, 4)

Variable Coefficient Std. Error t-Statistic FProb.*
BP(-1) 0704194 0.203258 3464527 0.0023
BP(-2) -0.222441 0242654 -0.916702 03697
BP(-3) 0.362855 0.189576 1.914038 0.06932
LG 2010795 11.69226 1. 719766 01002
LG(-1) -42 16614 14 TE524 -2.851909 0.0095
LG(-2) 9.095632 13.36207 0.680705 0.5035
LG(-3) -15.28921 13.02587 -1.173758 0.2536
LiG(-4) 24 18744 9133911 2 648092 0.0150
C 36.66512 13.40361 2 T35466 0.0124
R-squared 0.789299 Mean dependentwvar 3.258000
Adjusted R-squared 0709032 S.D.dependentwvar 1076267
S.E. of regression 5.805538 Akaike info criterion 6.598827
Sum squared resid TOT7.7899 Schwarz criterion 7.019186
Log likelihood -239.93241 Hannan-Ciuinn criter. 6.733304
F-statistic 9833412 Durbin-Watson stat 2005362
Prob(F-statistic) 0.000014

*Mote: pvalues and any subsequent tests do not account for model
selection.
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SN 4 gusrt ol
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skl =Y
Prob Coefficents Variables
Jl=Y) 8yl iladall CHPEEN
0.0000 0.7019 LG
0.0043 3.9991 C

(Long—run Equation). b)) [>¥ istes
LGDP=0.7019-LG+3.9991

M’ UL’S//
Prob Coefficients Variables
Sz Y1 3yudll oladal CPEEN
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0.0009 0.4282 D(LG)
0.4409 ~0.1257 D(LGDP(-1))
0.0884 0.2673 D(LGDP(-2))
0.0845 -0.2973 D(LGDP(-3))
0.0001 ~0.2794 CointEq(-1)

(ECM — Short-run). j2dll =¥ isle
ALGDPt=—0.1257-ALGDP_;+0.2673-ALGDP,_,—0.2973-ALGDP,_;
+0.4282-ALG—0.2794-ECM— 1+t
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Wlax| s 989 (0.7019 2 Lobll 231 3 o8 SLY) belae 1k e (LGDP)
) &1 sl gyl L oo oS By @ %01 s 351 O e Juy Lt (05 wee
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skl =Y
Prob Coefficents Variables
Jl=Y) 8yl iladall O
0.0000 -7.91701 LG
0.0000 82.4412 C
(Long-run Equation): jysk)! =¥ isies
UNM = -7.91701 x LG + 82.4412
_edl =¥
Prob Coefficients Variables
Sy 3yudll ladal Ol
0.0435 0.352428 D(UNM(-1))
0.1897 0.242249 D(UNM(-2))
0.1354 0.242249 D(UNM(-3))
0.5932 -1.441382 DLG)
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0.0340 2214539 D(LG(-1))
0.0195 ~6.804560 D(LG(-2))
0.0014 —0.498652 CointEq(-1)

(ECM — Short-run): pedll j=3 dsie
AUNM, = 0.3524-AUNM,_; + 0.2422.AUNM,_, + 0.2422-AUNM,_; -
1.4414-ALG - 2.2145-ALG,_; - 6.8046-ALG,_, - 0.4987- ECM _+¢t
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skt =Y
Prob Coefficents Variables
pres 3yl Ooladal O\ el
0.0003 15.6541 LG
0.0392 -10.98382 C

(Long—run Equation). b)) [(>¥ istes
INF = 15.6541 x LG - 10.98382

edll =Y

Prob Coefficients Variables
Syl 3yudll Coladall < pad)
0.0184 7.580215 D(LG)
0.1052 4.762228 D(LG(-1))
0.6344 -1.444097 D(LG(-2))
0.1340 -5.144497 D(LG(-3))
0.3666 2.808752 D(LG(-4))
0.2291 4.167136 D(LG(-5))
0.0300 5.339758 D(LG(-6))
0.0000 -0.654641 CointEq(-1)

(ECM — Short-run): 2l =¥ Usies
AINFt- 7.5802-ALG+ 4.7622:ALG,_; - 1.4441-ALG,_, - 5.1445-ALG,_3 +
2.8088-ALG,_4 + 4.1671-ALG,_5 + 5.3398-ALG,_g - 0.6546-ECM,_; + &t
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Sample: 1990 2023

ARDL Error Correction Regression
Dependent Variable: D{BF)

Selected Model: ARDL(3, 4)

Case 2. Restricted Constant and Mo Trend
Diate: 06/22/25 Time: 23.07

Included observations: 30

ECM Regression

Case 2: Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
Di{BP{-1)) -0.140414 0168676  -0.832449 0.4145
Di{BP{-2)) -0.362855 0169289  -2.143405 0.0439
DiLG) 2010795 9436090 2130962 0.0451
DiLGE-1)) -17.898386 8337622 -2158153 0.0426
D{LG{-2)) -8.888231 7441506  -1.195757 0.2451
DiLGi(-3)) -24 18744 23.594451 -2.814309 0.0104
CointEqi-1y* -0.155392 0047860  -3.246781 0.0039
R-squared 0.504577 Mean dependentvar 0.020000
Adjusted R-squared 0.375337 5.0 dependentvar 7.018840
S.E. ofregression 5.547385 Akaike info criterion G.465494
Sum squared resid T07.7899 Schwarz criterion 6. 7892440
Log likelihood -89.98241 Hannan-CQinn criter. G.570087

Durbin-Watson stat 2.005362

* p~value incompatible with t-Bounds distribution.
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Ramsey RESET Test

Equation: UNTITLED

Dmitted Variables: Squares of fitted values

Specification: LGDP LGDP(-1) LGDP{-2) LGDP{-3) LGDP{-4) LG LG(-1) C

Walue df FProbability
t-statistic 0.208908 22 0.8364
F-statistic 0.042643 (1, 22) 08364
Likelinood ratio 0.059454 1 08074
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Equation: LINTITLED

Omitted Variables: Squares of fited values

Specificatiorn: LR UMY WBRBM-2) D=2 URBM-4) LG LG-1) LG-2)

LiS{-3)
Walue of Probalkbility
t-statistic 0158376 20 0.8757
F-statistic 0.025083 {1, 20% 0.8757
Likelinood ratio 0.037501 1 0.84562
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Equation: LINTITLED

Omitted Variables: Squares of fited values

Specification: INF INF{(-1) LG LG{-1) LG{-2) LG{-3) LG{(-4) LG{-5) LG(-6)

LG-7F)y
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Equation: UMTITLED

Omitted Variables: Squares of fitted values
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-11.46 560 | 12.00 1.50 2017

8.13 430 | 12.20 1.40 2018

-8.75 2 12.30 0.90 2019
-8.23 462 | 11.58 2.18 2019-2015551 Jowgza

-9.93 240 | 14.00 -5.00 2020

-0.79 7.20 | 13.60 3.80 2021

8.18 930 | 12.40 3.60 2022

2.65 930 | 11.80 4.10 2023
0.03 7.05 | 12.95 1.63 2023-2020 5741 Jawgue
3.32 470 | 15.13 3.29 2023-2000 5741 Jowgze
1.71 8.78 | 17.61 2.85 2023-19905 381 Jowgza
1k Slexs VU AUl Slus) e 1 ydaall

S e dol Sl s gril) SBLS
https://www.albankaldawli.org/ext/ar/home
reolegid) Olys ULy jduzs
sl e g1 by 2023-1977 o) clesish] Olpn Cinty -
(JeST 4249 ) https://www.bank-of-algeria.dz
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Gdp% U % % hoall 1,1 e S
(g2 Jlks) sl Ly
2.2 16.70 19.7 555.8 136.5 | 1990
5.2 25.90 20.6 844.5 2121 1991
2.7 31.70 24.4 1050 420.1 1992
1.6 20.50 26.20 1170 476.6 | 1993
-4.3 29 27.70 1490 566.3 | 1994
-5.4 29.80 31.84 1590 759.6 | 1995
2.7 18.70 28.50 2570 724.6 | 1996
7.2 5.70 25.40 2780 845.1 1997
-1.9 5 26.70 2830 875.7 | 1998
0.04 2.60 28.30 3240 961.5 | 1999
16.3 0.34 29.80 4120 1178.1 | 2000
11.9 4.20 27.30 4590 1321.0 | 2001
7.1 1.40 25.90 4900 1550.6 | 2002
12 4.30 23.70 5690 1693.2 | 2003
121 4 17.60 6620 1888.9 | 2004
19.8 1.40 15.30 7840 2052.0 | 2005
235 2.30 12.30 8940 2453.0 | 2006
21.30 3.70 13.80 9870 3108.5 | 2007
18.80 4.90 11.30 11650 4191.0 | 2008
0.30 5.70 10.20 10920 4246.3 | 2009
6.90 3.90 10 13220 4466.9 | 2010
8.10 4.50 10 15920 5853.6 | 2011
5.30 8.90 11 17610 7058.1 | 2012
0.50 3.30 9.80 18230 6024.1 | 2013
-3.90 2.90 10.20 19250 6995.7 | 2014
-14.40 4.80 11.20 18880 7656.3 | 2015
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-14.50 6.40 10.20 19780 7297.5 | 2016
-11.60 5.60 12.00 21070 72827 | 2017
-8.70 4.30 12.20 22680 77321 | 2018
-8.80 2 12.30 23090 7741.3 | 2019
-11 2.40 14.00 20900 6902.9 | 2020
-2.40 7.20 13.60 25150 7436.1 | 2021
8.60 9.30 12.40 32040 9935.7 | 2022
2.20 9.30 11.80 33460 11721.5 | 2023

- Ao shely Al shis) o ¢ padl
(Rétrospective 1962 - 2011 - Office National des ONS =l fla3 gboi Ol li-
) Statistigues)
2023 2018.:2016.2013.2010 il ki ol i
https: /[www.bank-of-algeria.dz/html/rapport.htm
https://www.albankaldawli.org/ext/ar/home A e Sl slell de il LU=
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Mull Hypothesis: Unit roat (indhidual unit raot process)
Saries: LG, LGDP, BP, UNM, INF

Date: 04725 Time: 2346

Sample: 1990 2023

Exngenous vaniables: Indiidual efeds

Autpmatic selection of madmum lags

Automatic lag length selection based on SIC: 0

Todal (balanced) observations: 160

Cross-sections induded: &

Hull Hypofesis: Unit root (individual unit raod process)
Series: LG, LGOP, BP, UMW INF

Dabe: D&M7/25 Time: 2347

Sample: 1990 2023

Expgenous variables: Nong

Autemiatic selaction of masdmum kags
Autemalic lag length seledion based on SIC 010 3
Total numbser of obsenvations: 155

Cross-sections included 5

Method Statistic Prob.™
ADF - Fisher Chi-square 78.9085 0.0000
ADF - Choi Z-stat -T4TTH 0.0000

** Prababilifies for Fisher tesis are computed using an asymgptotic Chi
-siuare diztnbution. All other taste assume asymplotic noamality.

Irtermediate ADF tast results D{UNTITLED)

Series Prob. Lag Mar Lag Obs
DILG) 00013 0 T ke
DiLGDR) 0.0005 ] T 2
D(EF) 00001 0 T k"
DiLINM] 0.0034 b T 2
D{INF) 0.0000 0 T ke

Method Statislic Prob.™
ADF - Fizher Chi-sguare 24,1458 0,000
ADF - Chini Z-5tat -1.27708 0.0000

" Prababdiies for Fisher teats are computed using an asymptote Chi
-square distibusion, All other tests assume asympholic normaiiy

Inkermediate ADF test results DIUNTITLED)

Sarigs Prob. Lag Mar | ag Obs
DILE) 0.0233 2 7 El]
DILGDP) 00838 3 7 2
D{EF) 0.0000 0 1 i
D{UNM) 0.0002 0 7 ki
DiINF) 0.0000 0 7 kK

Series: LG, LGDP, BP, UNM, INF
Date: 04/17/25 Time: 23:47
Sample: 1990 2023

Total number of observations: 158
Cross-sections included. 5

Null Hypothesis: Unit root (individual unit root process)

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 1

Method Statistic Prob.**
ADF - Fisher Chi-square 726346 0.0000
ADF - Choi Z-stat -7.05542 0.0000

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Intermediate ADF test results D(UNTITLED)

Series Prob. Lag Max Lag Obs
D(LG) 0.0003 1 7 21
D(LGDP) 0.0002 1 7 3
D(BP) 0.0006 0 7 32
D(UNM) 0.0178 0 7 32
D(INF) 0.0002 0 7 a2
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Null Hypothesis: Unit root (individual unit root process)
Series: LG, LGOP, BP, UNM, INF

Date: 0417125 Time: 2345

Sampie: 1990 2023

Exogenous variables: Indnvidual effects

Automaic sefection of madmum lags

Automabc I3g length selecion based on SIC. 0

Total (palanced) obsenations: 160

Cross-sections included: 5

Null Hypothesis: Unit roo! {indnicdual unit o0t process)

Series: LG, LGOP, BP, UNM, INF

Date: 041725 Time: 2347

Sampie: 1990 2023

Exogenous variadles: Indnidual eSlects, indhidual inear trends
Automatic selection of maximum lags

Automatic 1ag kength selection basedon SIC: O to 1

Total number of obsarvations: 158

Cross-sedions induded: 5

Method Stafistic Prod." Method Statisiic Prob.**
ADF - Fisher Chi-square 78.0005 0.0000 ADF - Fisher Chi-square 726346 0.0000
ADF - Choi Z-stat 747734 0.0000 ADF - Choi Z-stat -7.05542 0.0000

** Probabilies for Fisher tests are computed using an asymplotic Chi
-sQuare astribution. AN other tests assume asymptotic normality.

** Probabilities for Fisher tests are computed using an asympto&ic Chi
-square dstidution. All other tests assume asymplotic normaiity.

Intermediale ADF test results D(UNTITLED) Intermediate ADF test results D{UNTITLED)
Series Prob. Lag MaxLag Obs Senes Prob. Lag MaxLag 0Obs
DILG) 00013 0 7 32 DLG) 0.0003 1 7 k)|
D(LGDP) 0.0005 0 7 2 DLGOP) 0.0002 1 7 k1|
D(EP) 0.0001 0 7 32 D{BP) 0.0005 0 7 2
D[UNM) 0.0024 0 7 2 D(UNM) 0.0178 0 7 2
D(INF) 0.0000 0 7 R D(INF) 0.0002 0 7 2

SBeries: LG, LGDP, BP, UMM, INF
Date: 0417125 Time: 23:47
Sample: 1980 2023

Exogenous variables: None

Cross-sections included: 5

Mull Hypaothesis: Unit root (individual unit root process)

Automatic selection of maximum lags
Autornatic lag length selection based on SIC; 010 3
Total number of observations: 155

Method Statistic Prob.**
ADF - Fisher Chi-square B4.1459 0.0000
ADF - Choi Z-stat -7.27708 0.0000

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymplotic normality.

Intermediate ADF test results DIUNTITLED)

Series Prob. Lag Max Lag Obs

DiLG) 0.0338 2 7 30

D(LGDP}) D.0838 3 7 29

D{BR) 0.0000 0 T 32

D{LIMNMY 0.0002 0 7 az

D{IMF) 0.0000 0 T 32
O
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Null Hypothesis: Unit root (individual unit root process)

Serles: LG. LGDP, BP, UNM, INF
Date: 04/17/25 Time: 23:42
Sample: 1990 2023

Exogenous variables: Individual effects
Newey-West automatic bandwidth selection and Bartlett ke...

Total (balanced) observations: 165
Cross-sedtions included: 5

Method Statistic Prob.**
PP - Fisher Chi-square 51.1845 0.0000
PP - Chol Z-stat -3.48025 0.0003

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests

assume asymplotic normality.

Intermediate Phillips-Perron test results UNTITLED

Series Prob. Bandwidth Obs
LG 0.0160 20 33
LGDP 0.0000 320 33
BP 0.3148 0.0 33
UNM 0.7767 30 33
INF 04328 20 33

Null Hypothesis: Unit root (individual unit root process)

Series: LG, LGOP, BP, UNM, INF

Date  04/17/25 Time: 23:43

Sample: 1990 2023

Exogenous variables: Individual effects, indnidual linear
trends

Newey-West automatic bandwidth selection and Bartiett ke

Total (balanced) observations: 165

Cross-sections induded: 5

Method Statistic Prob.**
PP - Fisher Chi-square 14.7843 0.1401
PP - Chol Z-stat -1.08210 0.1396

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality

Intermediate Phillips-Perron test results UNTITLED

Series Prob. Bandwidth Obs
LG 0.0658 30 33
LGOP 0.0441 140 33
BP 0.5609 0.0 33
UNM 05157 30 33
INF 07235 20 33

Mull Hypothesis: Unit root (individual unit root process)
Series: LG, LGDP, BP, UMM, INF
Date: 0417125 Time: 23:44
Sample: 1990 2023
Exogenous variables: None
Mewey-West automatic bandwidth selection and Bartlett ke...
Total (balanced) observations: 165

Cross-sactions included: 5

Method Statistic Prob.**®
PP - Fisher Chi-square 11.5697 0.3149
PP - Chol Z-stat 1.89578 0.9710

** Probabilities for Fisher tests are computed using an
asyvmptotic Chi-sguare distribution. All other tests
assume asymptotic normality.

Intermediate Phillips-Perron test results UNTITLED

Series Prob. Bandwidth Cbs
LG 0.9992 3.0 33
LGDP 1.0000 3.0 a3
BF 0.0611 0.0 33
i 0.3586 3.0 a3
IMF 01404 1.0 33
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Mull Hypothesis: Unit rod! (individual unit rool process)
Series: LG, LGOP, BP, LINK, INF

Drate: 041725 Time: 2344

Sample: 1990 2023

Exogenous variables: Individual effects

MNewey-West automatic bandwidth selection and Barllett ke...

Total (balanced) observations: 160
Cross-sedions induded: 5

Mull Hypothesis: Unit root (Indiidwal unit root process)

Series: LG, LGOP, BP, UNM, INF

Date: 0417125 Time: 23:45

Sample: 1990 2023

Exogenous variables: Individual effects, individual linear
trends

Meweay-West automatic bandwidth selection and Bartlefl ke,

Total (balanced) observations: 160

Crogs-sedions included: 5

Method Statistic Prob.** - .
Method Statistic Prob.

PP - Fisher Chi-square 788461 0.0000 PP - Fisher Chi-square 112642 0.0000

PF - Choi Z-stat -7.46882 0.0000 PP - Choi Z-stat -B.55686 0.0000

** Prababilities for Fisher tests are computed using an
asymplotic Chi-square distnbution, All other lests
assume asymptotic normiality.

Intermediate Phillips-Perron test results DILUNTITLED)

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square disfribution. All other fests
assume asymplotic normality

Intermediate Phillips-Perron test results DIUNTITLED)

Series Brob. Bandwidih Obs Series Prob. Bandwidih Obs

DILG) 0.0037 1.0 32

DILG) 0.0014 30 2 DILGDF) 0.0000 310 32

D{LGDF) 0.0005 4.0 32 DIEF) 0.0006 4_b ap

D(BF) 0.0001 4.0 32 D{LIMM) 0.0189 20 3z

D{UNK) 0.0037 20 a2 D(INF) 0.0001 4.0 32
D(INF} 0.0000 0.0 22

Sample: 1990 2023

Null Hypothesis: Unit root (individual unit root process)
Series: LG, LGDP, BP, UNM, INF
Date; 04/17/25 Time: 23:46

Exogenous variables: None

Newey-West automatic bandwidth selection and Bartiett ke...
Total (balanced) observations: 160

Cross-sections included: 5

Method Statistic Prob.**
PP - Fisher Chi-square 96.7985 0.0000
PP - Choi Z-stat -8.37645 0.0000

** Probabilities for Fisher tests are computed using an
asymptotic Chi-square distribution. All other tests
assume asymptotic normality.

Intermediate Phillips-Perron test results D(UNTITLED)

Series Prob. Bandwidth Obs
D(LG) 0.0022 40 32
D(LGDP) 0.0025 50 32
D(BP) 0.0000 4.0 32
D(UNM) 0.0002 20 32
D(INF) 0.0000 0.0 32

7~
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F-Bounds Tast

MMull Hypothesis: Mo levels relationship

Teaest Statistic Value Signif. oy 1)
F-statistic 6.813007 10%% 2.02 3.5
K 1 594 262 4.16
2.5% 4.18 4.79
196 4.94 5.58
F-Bounds Tast HMull Hypathesis: MNo lavels relationship
Teast Statistic Yalue Signif. Oy 1y
F-statistic 4 088387 1096 3.02 3.5
K 1 584 3.62 4.16
2.5% 4.18 4.79
196 4,94 5.58
F-Bounds Test FHull Hypothesis: Mo levels relationship
Test Statistic value Signif, 10y 1)
Asymptotic: n=1000
F-statistic 9. 153365 10%% 3.02 3.5
K 1 59 3.62 4.16
2.5% 4.18 479
A Ot A oy =
F-Bounds Test MHull Hypothe=sis: Mo levels relationship
Test Statistic value Signir. 10} 11D
F-statistic 3.208310 10%6 2.02 3.51
|4 1 5% 3,682 4. 16
2 59 4.18 479
126 4.94 5.58
Eviews 12 msbp obrj2 - il
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ARDL Long Risn Form and Bounds Test ARDL Ermor Comedion Regression
Depandent Variable: DjLGOR) Dependent Vanztle: DILGDF)
Selected Wodel: ARDLI4, 1) Selecled Modst ARDLIZ. 1)
Case 2 Reshricted Canstant and No Trend Casa 7 Reshided Conetant and Ho Trend
Dabe: 04/21/25 Time: 23:04 . e
Sample: 1990 2023 Drafe: Q4125 Time: 23:06
Included obserdations: 30 Sample; 1820 2023
Inchuded obsenalions: 30
Conaional Ered Correction Regression
Variable Coeficient  Sid Emor  4Statistc  Prob ECM Regression
Caze ¥ Restriced Constant and Mo Trend
c 1117382 Q262556 4255789 0U00Q3
LGOP-11* D708 013327 2465513 QONG Vaniable Coefficient  Sid Emor  -Stalisic  Prob.
LG{-1) 0196427 0110453 17TS506  0.0890
DHLGDPE-1)) 0125717 OITIE3D 0731641 D4THE )
DHLGDP-31 0207290 0THHS 1895387 001034 DILGDR-2]) 267346 0150245 1779399 D0BB4
DILG) 0.428202 0133154 3245833 0.0038 D{LGDR-3H 0297290 0165038 U015 0048
- | | DLG) 0428202 0113027 3TEE4%  00D0%
sl MEaTEAGlR Wil Eounds dinoson ComfEgH-1y 0270408 005979 -AT13420 00001
Levels Equalion R-squared 0616749 Mean dependent var [ RRYL-T)
Case 2 Restricted Constant and Mo Trend Agjusted R-squared 0555420 S0, dapendentvar 0095624
; SE of regression 053738 Akaike info crilerion 2515171
vanasie Coefcient  Sid Emar  VStMshc  PrOR | e o quared resid 0104755 Schwar crterion -2 281638
LG 0701937 04ZP003 5449288 0opop | Log Bkelhood 4272756 Hannar-Quinm crites - 44457
[ 3800108 1264787 3180365 00043 | Durbin-Watson stat 2079407
EC=LGDR-(0.T019°LG + 3.9991) * palug incompaible with -Bounds distribafion.
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Heteroskedasticity Test ARCH

F-statistic 0.423761 Prob. F(1,27) 0.5206
Obs*R-squared 0.448118 Prob. Chi-Square(1) 0.5033

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Mull hypothesis: Homoskedasticity

F-statistic 1.253649 Prob. F(6,23) 0.2167

Obs*R-squared 7.393276 Prob. Chi-Square(6) 0.2860
Scaled explained S35 3.428269 Prob. Chi-Square(G) 0.7535

Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation atup to 2 lags

F-statistic 0799367 Prob. F(2,21) 0.4628
Obs*R-squared 2122332 Prob. Chi-Square(2) 0.3461

Eviews 12 by olrz 10l
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ARDL Long Run Form and Bounds Test Error Correclion Regression
Dependent Vanadie: DUNM) ependent Vaniabie: D{UNM)
g i T elected Model ARDLIZ, 3)
Se 2. Reslicled Cons andNo Trend g &
Date 0410725 Time 2325 ase 2. Restricied Constant and No Trend
Sample: 1990 2023 ale; 0410025 Time: 2327
Included observalions: 20 mpie: 1990 2023
Included obsenvations: 30
Conditional Emror Comreciion Regression
. ECHMRegression
v— i, o ok P Case 2 Restricted Constant nd No Trend
c 4112690 1275750 3223670 00041 F
UNM(-1)* 0498852 0143205 3483493  0.002 \aniable Coefficent  Std Emor  #Stafisic  Probd.
LG(-1) 3049410 1249676 -3150355  0.0047
D(UNIK-1)) 0352428 0172385 2044428 00537 D(UNM(-1)) 0352428 0184058 2148184 00435
2) 3 T 5 \
THis  aen e Al S DUNM(2) 0321912 078340 1803019 00858
DILG) 443182 3447433 0418625 0797 DXUNME3)) 0242248 0137150 1341517 01381
DLG-1)) 2214539 3012619 0735088  0.4704 DILG) 1443182 2858627 0543238 05927
D(LG(-2)) 5804550 3126288 -2176562  0.0411 D{LGL-1)) 2214539 257337 0860578 03992
" D{LG(-2)) 5804560 2421324 -2810265 00105
p¥alué incompalble with Bounds distriuion. CointEql-1)" 0408852 0136107 3665143 00014
Levels Equaton R-squared 0445679 Meandependentvar  -0.484300
Case 2 Restricled Constant and No Trend 45 usted R-squared 0301073 SD. dependentvar 2088537
= SE of regression 1746138  Axaike info criterion 4153654
vaiable Coefcent ~ Std Emor  1Stafsic  Prod. oy soyared resid 7012699  Schwarz criterion 4480500
L0g likelihood -55.30481 Hannan-Quinn criter. 4258247
LG 7917012 0874595 -9052199  0.0000 o
c 8244123 7707545 1059617 00000  [ourdin-Watson stat 1927417
EC=UNM-{-7.9170'LG + 824412) " p-value incompaible with -Bounds diskribution.
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Heteroskedasticity Test: ARCH

F-statistic 0.150103 Prob. F(1,27) 0.7015
Obs*R-squared 0.160330 Prob. Chi-Square(1) 0.6889
Heteroskedasticity Test Breusch-Pagan-Godfray

Mull hypothesis: Homoskedasticity

F-statistic 1.989778 Prob. F(8,21) 0.0987
Obs*R-squared 12.93526 Prob. Chi-Square(8) 01141
Scaled explained S5 4 663487 Prob. Chi-Square(3) 0.7929
Breusch-Godfrey Serial Correlation LM Test:

MNull hypothesis: No serial correlation at up to 8 lags

F-statistic 1.569964 Prob. F(8,13) 0.2256
Obs*R-squared 14.74161 Prob. Chi-Square(8) 0.0644

Eviews 12 il olr 2 :j0al
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ARDL Long Run Form and Bounds Test
Dependent Variable: DINF)

Selected Modek: ARDL(1,7)

Case 2 Resicted Constant and No Trend
Dale: 0611925 Time: 2259

Sample: 1990 2023

Included obsenvations: 27

Conditional Error ComecBon Regression

Variable Coefficient ~ Std Emor  +Staisic  Prod.
C 1098382 4917059 2233819 0.03%2
INF(-) 0654641 0136957 4779917  0.0002
LGH) 1561441 0546833 2855426  0.0108
DLG) 7580215 3469983 2184511 04X
DILG-1)) 4762228 3066782 1552842  0.1389
DLG2)) 444007 3386848 0420384 06782
DLGL3)) S144057 3473063 1481005  0.1569
DILG4)) 2680752 3260340 0824780 04208
D(LGL-5)) A044178 3270895 1236413 0233
D(LGI)) 5330758 2741T1 1947214 00682

* pvalue incompatible with +-Bounds distibuSion.

ARDL Eror Comecion Regression
Dependent Vanable: DINF)

Selecizd Model ARCL1,T)

(Case 2 Resticed Constant and No Trend
Date: 08119725 Time: 23:00

Sample: 1900 2023

Induded osenvabons: 27

ECM Regression
Case 2 Resticted Constant and No Trend

Vanatle Coeficient  Sid Emoe  tStalisic  Prod.

DILG) 7580215 2907397 2607038 00184
DILG1) 4762228 2782391 1711360 01082
DILGL2) 1444007 2982503 0484175 (06344
DLG(3) S144957 3232649 1591561 01299
DILGH) 2680752 2880895 0927630  0.3686
DILGE) 044178 2926954 1381607  0.18%0
D{LG(-6)) 5330758 234472 2277595 00310
CoinEq-1)* 0654641 0118168 5539918  0.0000
R-squared 0846526 Meandependentvar  -0.348552
Afjusted R-squared 0790120 SD.dependentvar 3477438
SE. of regression 1593106  Akaike info criterion 4010443
Sum squared resid 822177 Schwarz criterion 4304305
Loglikelhood 4614099 Hannan-Quinn orier, 4124612

Durbin-¥aison stat 1726182

* pvaiue inpomp:atidie with +Bounds distibulion.
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Heteroskedasticity Test: ARCH

F-statistic 0.0008232 FProb. F(1,24) 09773
Obs*R-squared 0.000892 Prob. Chi-Square(1) 0.9762
Heteroskedasticity Test. Breusch-Pagan-Godfrey

Mull hypothesis: Homoskedasticity

F-statistic 0.792671 Prob. F(9,17) 0.6275
Obs*R-squared 7.981216 Prob. Chi-Square(9) 0.5360
Scaled explained S5 2632262 Prob. Chi-Square(9) 0.9771
Breusch-Godfrey Serial Correlation LM Test:

Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 1.458660 Prob. F(2,15) 02637
Obs*R-squared 4396174 Prob. Chi-Square(2) 01110

Eviews 12 zib, o2 1 juall
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Breusch-Godfrey Serial Correlation LM Test:

Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.148981 Prob. F(2,19) 0.8626
O bs*R-squared 0463201 Prob. Chi-Square(2) 0.7933
Heteroskedasticity Test: ARCH

F-statistic 0067818 Prob. F(1,27) 0.7965
Obs*R-squared D.O0O72659 Prob. Chi-Sguare(1) 0.¥875
Heteroskedasticity Test Breusch-Pagan-Godfrey

MNull hypothesis: Homoskedasticity

F-statistic 1.571832 Prob. F(8.,21) 0.1929
Obs*R-squared 11.23584 Prob. Chi-Square(8) 0.1887
Scaled explained 35S 4 205843 Prob. Chi-Square(8) 0.8381
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