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Testing the cointegration of government support, domestic investment, inflation, and
economic growth during the period 1990-2023 using theMODELARDL and Toda

Yamamoto causal method
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Abstract:
This study aimed to examine the co-integrity between government subsidies, domestic investment, and
economic growth during the period 1990—2023 using the ARDL model and the Toda-Yamamoto methodology
to determine the direction of the causal relationship between the study variables. We found that the relationship
between inflation and long-term economic growth was weak, while domestic investment had a positive impact
on economic growth in both the short and long term. Government subsidies also had a positive, albeit not
statistically significant, impact on the dependent variable. However, the results obtained using the Toda-
Yamamoto methodology revealed a positive causal relationship in the long term. we found that there is a direct
causal relationship in one direction between local investment and economic growth. The study also concluded
that there is a direct causal relationship in two directions between government support and local investment. The
study also recommends that in Algeria, we direct government support more towards major economic activities,
and this would affect local investment and then, in turn, affect economic growth.
Keywords : Government support. Joint integration. ARDL. Economic growth. Toda Yamamoto.
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Inverse Roots of AR Characteristic Polynomial
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Null hypothesis: No levels relationship I I I
Number of cointegrating variables: 3 1% 5% 10%
Trend type: Rest. constant (Case 2)
11 | 1(1 | 11 | le Si
Sample size: 30 ) ) Q] (0) (1) (0) Sample Size
i
. 5.966 4.614 4.306 3.272 3.586 2.676
Value| [Test Statistic
i 4.660 3.650 3.670 2.790 3.200 2.370 Asymptotic
5.18012 F-statistic
*1(0) and I(1) are respectively the stationary and non-stationary bounds.
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[Dependent Variable: LNGDP

Method: ARDL

Date: 03/28/26 Time: 16:23

Sample: 1994 2023

Selected model: ARDL(4,3,4,4)

Prob.*t-Statistic Std. Error Coefficient Variable
0.1684-1.474315 0.248601 -0.366516 LNGDP(-1)
0.45570.773203 0.220654 0.170610 LNGDP(-2)
0.0731-1.981195 0233394 -0.462399 LNGDP(-3)
0.0101-3.102199 0.291383 -0.903929 LNGDP(-4)
0.64740.470262 0113197 0.053232 LNINF
0.5754-0.577238 0.110262 -0.063647 LNINF(-1)
0.5899-0.555218 0.128455 -0.071321 LNINF(-2)
0.22691.279978 0.114658 0.146760 LNINF(-3)
0.68080.422493 0.345885 0.146134 LNINV
0.3058-1.074068 0.496371 -0.533136 LNINV(-1)
0.0884-1.869339 0.499762 -0.934225 LNINV(-2)
0.17941.433927 0.413414 0.592806 LNINV(-3)
0.18541.412795 0.372482 0.526241 LNINV(-4)
0.26471.175285 0.408868 0.480536 LNTDS
0.0858-1.887405 0.398661 -0.752434 LNTDS(-1)
0.3983-0.878837 0.435868 -0.383057 LNTDS(-2)
0.00194.061643 0.343412 1.394817 LNTDS(-3)
0.06292.069185 0.449870 0.930864 LNTDS(-4)
0.5140-0.674448 2129649 1436337 C

1.074595Mean dependent var 0.798096 R-squared
0.549633S5.D. dependent var 0.467707 Adjusted R-squared
1.273670Akaike info criterion 0.401003 S.E. of regression
2161095 Schwarz criterion 1.768839 Sum squared resid
1.557564 Hannan-Quinn criter. -0.105043 Log likelihood
2.371689 Durbin-Watson stat 2.415627 F-statistic
0.069116 Prob(F-statistic)

diglall J2¥1 5 puadll J2¥ pouadll slss : 03 Gl

Dependent Variable: D(LNGDP)
Method: ARDL
Date: 04/27/26 Time: 07:02
Sample: 1994 2023
Included observations: 30

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): LNINF LNINV LNTDS
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 500

Selected model: ARDL(4,3,4,4)

Prob.

t-Statistic Std. Error Coefficient Variable
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0.0000 -5.942984 0.431136 -2.562234 COINTEQ*
0.0019 3.762198 0.317824 1195718 D(LNGDP(-1))
0.0002 4873014 0.280387 1366327 D(LNGDP(-2))
0.0010 7094300 0.220 0.903929 D(LNGDP(3))
Breusch-Godfrey Serial Correlation LM Test:
04339 f\‘Qn/I'IC/I n.ncr;m 0053237 I'\(I kll?\l()
03083 [Nullhypothesis;Nserial correlatipnajupgo 2lags 15439 D(LNINF(-1))
0.0839 -1.851443 0.079268 0.3670| -0.146760  Prob. F(2,9 DIIOSPEAER)) F-statistic]
0.5974 0539597 0270821 0500|0163 Chisquare(z)  S85I8Y Obs*R-squared
0.5096 0.675628 0273556 0184822 D(LNINV(-1))
0.0010 -4.072432 0.274786 -1.119047 D(LNINV(-2))
0.0973 -1.768423 0.297577 -0.526241 D(LNINV(-3))
0.1336 1.586127 0.302962 0.480536 D(LNTDS)
0.0007 -4.260439 0.455968 -1.942624 D(LNTDS(-1))
0.0002 -5.027330 0.462608 -2.325681 D(LNTDS(-2))
0.0211 -2.575777 0.361391 -0.930864 D(LNTDS(-3))
0.022302 Mean dependent var 0.881620 R-squared
0.717804 S.D. dependent var 0.771132 Adjusted R-squared
1.007003 Akaike info criterion 0.343399 S.E. of regression
1.707602 Schwarz criterion 1.768839 Sum squared resid
1.231130 Hannan-Quinn criter. -0.105043 Log likelihood
2.371689 Durbin-Watson stat 7.979327 F-statistic
0.000133 Prob(F-statistic)

* p-values are incompatible with t-Bounds distribution.

Aadeddl] SlbasY! : 04 3ol

Series: Residuals
Sample 1994 2023
Observations 30

Mean 127e-15

Median 0023625

Maximum ~ 0.444946
3 Minimum  -0.478255

Std. Dev. 0246971

Skewness  -0.108042

Kurtosis 2322330
0 . Jarque-Bera 0632412
05 04 03 -02 -01 00 01 02 03 04 05

Probability 0.728909ﬁ

r~

—

Heteroskedasticity Test: ARCH

0.8963 Prob.F(1,27) 0.067317 F-statistic

0.8916 Prob. Chi-Square(1) 0.018588 Obs*R-squared
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Acteud! A8Me prob df Khi2 Aazad! ol pacd! ! sl
Aew A8 U gs 0,0435 2 4,67 inv gdp
At ABMe u2g3 ¥ 02234 2 5,789 inf
At A8Me g3 ¥ 087954 2 278690, sub
Aw A8 Uyl 0,0005 2 4,5989 gdp inv
At ABMe u2g3 ¥ 0,7893 2 6,7654 inf
Her A8 dngs 0,0043 2 5,6832 sub
Atew e dp g3 ¥ 0,81256 2 3,4556 gdp inf
At Ao uagdd 0,095463 2 2,87909 inv
At Ao ugs ¥ 0,765432 2 2,8765 sub
Atew e dpg3 ¥ 0,823145 2| 167198 gdp sub
At Ao uzgs 0,0056784 2 1,9876 inv
At ABMe umg3 ¥ 04321 2 | 110984 inf
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