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Abstract :

This study aimed to estimate the linear and non-linear ARDL
model of financial innovation on economic growth within a time
period (1990-2022), where the results of the bounds test showed
the existence of a cointegration relationship between the study
variables (logarithm of the per capita share of gross domestic
product, trade openness, gross domestic product formation).
capital, bank credit in the banking sector), then the results
concluded that an increase in the financial innovation index leads

.to an increase in economic growth in Algeria

Keywords: financial innovation, economic growth, ARDL,
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Levels Equation
Case 2. Restricted Constant and Mo Trend

Yariable Coefficient Std. Error t-Statistic Prob.
FI_ -0.105036 1.308408  -0.080278 0.9367
TO 1.011617 0.548739 1.843531 0.0738
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ECM Regression
Case 2: Restricted Constant and Mo Trend

Yariable Coefficient Std. Error {-Statistic Prob.

D(FL__) -0.204548 0163668  -1.250385 0.2243
D{FL_{-11) 0.109536 0.044165 2.480150 0.0213
D{F_{-21) 0.142428 0.043743 3.255995 0.0036
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Coefficient  LUncentered Centered

Variable Variance WIF WVIF
LGDPC(-1) 0.016508 9581912 27.71991
Fl__ 0.0653449 151.3041 31.55494
Fl__i-1) 0067083 143.6716 31.312388
FI__(-2) 0.050745 9993915 2237297
FI__{-3) 0.007142 16.57811 4747390
Fl__i-4) 0.004243 13.03211 4 886284
GCF__ 0.015363 184 5164 9443535
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cC 0.8935538 30993.71 A
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Series: Residuals
5 Sample 433

000 00

Observations 30

4 Mean -6.47e-16
Median 0.001439
3 Maximum  0.025035
Minimum  -0.043104
2 Std. Dev. 0.015905

Skewness 0584862
Kurtosis 3.264480

IIIII IIII larque-Bera  1.797754

003  -002 -001 .01 0.02 0.03 | Probability ~ 0.407026
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F-statistics p-value
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Null Hypothesis: LGDPC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 1.205718 8923
Test critical 1% -
values: level 4.273277
5% -
level 3.557759
10% -
level 3.212361

Null Hypothesis: LGDPC has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 0.515833 8753
Test critical 1% -
values: level 3.653730
5% -
level 2.957110
10% -
level 2.617434

Null Hypothesis: LGDPC has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
1.41 0.
Augmented Dickey-Fuller test statistic 3384 9575
Test critical 1% -
values: level 2.641672
5% -
level 1.952066
10% -
level 1.610400

Null Hypothesis: D(LGDPC) has a unit root
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Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 3.860472 0264
Test critical 1% -
values: level 4.284580
5% -
level 3.562882
10% -
level 3.215267

Null Hypothesis: D(LGDPC) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 3.890255 0057
Test critical 1% -
values: level 3.661661
5% -
level 2.960411
10% -
level 2.619160

Null Hypothesis: D(LGDPC) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 3.575668 0008
Test critical 1% -
values: level 2.641672
5% -
level 1.952066
10% -
level 1.610400

Null Hypothesis: TO___ has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)
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t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 1.597176 7717
Test critical 1% -
values: level 4.273277
5% -
level 3.557759
10% -
level 3.212361

Null Hypothesis: TO___ has a unit root
Exogenous: Constant
Lag Length: 5 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 2.246301 1957
Test critical 1% -
values: level 3.699871
5% -
level 2.976263
10% -
level 2.627420

Null Hypothesis: TO__ has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
0.14 0.
Augmented Dickey-Fuller test statistic 6578 7218
Test critical 1% -
values: level 2.639210
5% -
level 1.951687
10% -
level 1.610579

Null Hypothesis: D(TO__) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 5.348793 0008
Test critical 1% -
values: level 4.296729
5% -
level 3.568379
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10% -
level 3.218382

Null Hypothesis: FI__ has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 6.174037 0001
Test critical 1% -
values: level 4.273277
5% -
level 3.557759
10% -
level 3.212361

Null Hypothesis: GCF___ has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 1.161918 9015
Test critical 1% -
values: level 4.273277
5% -
level 3.557759
10% -
level 3.212361

Null Hypothesis: GCF__ has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 1.338608 5993
Test critical 1% -
values: level 3.653730
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Null Hypothesis: D(LNY) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

e AR NE

5% -
level 2.957110
10% -
level 2.617434

Null Hypothesis: GCF__ has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 0.072921 6508
Test critical 1% -
values: level 2.639210
5% -
level 1.951687
10% -
level 1.610579

Null Hypothesis: D(GCF__) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t- P
Statistic rob.*
- 0.
Augmented Dickey-Fuller test statistic 4.537393 0055
Test critical 1% -
values: level 4.284580
5% -
level 3.562882
10% -
level 3.215267

Null Hypothesis: LNY has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.9266 1.106087 Phillips-Perron test statistic

-2.639210 1% level Test critical values:
-1.951687 5% level
-1.610579 10% level
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Prob.* Adj. t-Stat

0.0291 -3.815235 Phillips-Perron test statistic

-4.284580 1% level Test critical values:
-3.562882 5% level
-3.215267 10% level

Null Hypothesis: TO has a unit root
Exogenous: None
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.6402 -0.103906 Phillips-Perron test statistic

-2.639210 1% level Test critical values:
-1.951687 5% level
-1.610579 10% level

Null Hypothesis: D(TO) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0058 -4.510401 Phillips-Perron test statistic

-4.284580 1% level Test critical values:
-3.562882 5% level
-3.215267 10% level

Null Hypothesis: FI has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 14 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0000 -20.15262 Phillips-Perron test statistic

-4.273277 1% level Test critical values:
-3.557759 5% level
-3.212361 10% level

Null Hypothesis: GCF has a unit root
Exogenous: None
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.7348 0.189805 Phillips-Perron test statistic

-2.639210 1% level Test critical values:
-1.951687 5% level
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-1.610579

10% level

Null Hypothesis: D(GCF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0024 -4.876688 Phillips-Perron test statistic

-4.284580 1% level Test critical values:
-3.562882 5% level
-3.215267 10% level
Lag LoglL LR FFPE Al 3SC HC
0 173.7799 A 143e-10 -11.31866 -11.13183 -11.25889
1 28228387 180.84381 3.03e-13  -17.48592 -16.55178* -17.18708
2 303.0828 2911168 235e-13 -17.80852 -16.12408 -17.26761
3 3245370 2431483  1.93e-13* -18.16914* 1574039 -17.39216*
ardl 734 puis
Yariable Coefficient Std. Errar t-Statistic Prob.*
LGDPC{-1) 0.783085 0.1284385 6.094733 0.0000
Fl__ -0.257958 0.255634  -1.009092 0.3250
FI__i-1) 0380877 0.258005 1.470543 01570
FI__(-2) 0.058668 0.225266 0260438 0.7av2
FI__{-3) -0.051760 0.084512  -0.612453 0.5471
FI__i-4) -0.088087 0.065174  -1.351566 018186
GCF__ 0145017 0.123948 1.169981 0.2558
TO 0.153652 0.075909 2024166 0.0565
cC 1.639185 0.967387 1.694445 0.1057
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

0.17 0.8

F-statistic 5365 Prob. F(2,20) 404

0.51 Prob. Chi- 0.7

Obs*R-squared 7027 Square(2)722

b ol sl

Heteroskedasticity Test: ARCH

0.57 0.4

F-statistic 4164 Prob. F(1,27) 552

0.60 Prob. Chi- 0.4

Obs*R-squared 3853 Square(1)371

S Sl s

Yalue df Probability
t-statistic 1.349329 21 0.1916
F-statistic 1.820689 (1,21) 0.1916
Likelihood ratio 2494353 1 0.1143
Seddl las

Null Hypothesis: No levels
F-Bounds Test relationship

Valu Signif I(1
Test Statistic e . 1(0) )
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Asym
ptotic: n=1000
5.7
F-statistic 60930 10% 2.37 3.2
3.6
k 3 5% 2.79 7
2.5% 4.0
3.15 8
4.6
1% 3.65 6
Actual Sample Finite
Size 30 Sample: n=30
35
10% 2.676 86
4.3
5% 3.272 06
5.9
1% 4.614 66

NARDL 344 i

Dependent Variable: LGDPC
Method: ARDL
Date: 06/02/24 Time: 14:25
Sample: 1991 2022
Included observations: 32
Dependent lags: 1 (Automatic)
Automatic-lag linear regressors (1 max. lags): GCF__POS
GCF__NEG
FI__POSFI__NEGTO__POS TO__NEG
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 64
Selected model: ARDL(1,0,0,0,0,0,0)

Co Std. t- Pr
Variable efficient Error Statistic ob.*
LGDPC(-1) 0.7 0.11 6.13 0.
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00676 4292 0601 0000
0.1 0.12 1.50 0.
GCF__POS 84867 2561 8369 1445
- 0.18 - 0.
GCF__NEG 0.024960 7391 0.133200 8951
- 0.24 - 0.
FI__POS 0.132702 8696 0.533592 5985
- 0.06 - 0.
FI__NEG 0.036936 5333 0.565345 5771
0.2 0.07 3.37 0.
TO__POS 48933 3669 9054 0025
0.1 0.19 0.95 0.
TO__NEG 84244 1939 9906 3467
2.3 0.91 2.56 0.
C 52236 8733 0305 0172
0.9 Mean dependent 8.
R-squared 85521 var180825
Adjusted R- 0.9 S.D. dependent 0.
squared 81297 var142591
S.E. of 0.0 Akaike info -
regression 19500 criterion4.824458
Sum squared 0.0 Schwarz -
resid09126 criterion4.458024
85. Hannan-Quinn -
Log likelihood 19134 criter.4.702996
233 Durbin-Watson 1.
F-statistic .3617 stat475237
Prob(F- 0.0
statistic) 00000
UMJL?JJ‘ Hlas)
Heteroskedasticity Test: ARCH
0.3 0.
F-statistic 70676 Prob. F(1,29) 5474
Obs*R- 0.3 Prob. Chi- 0.
squared91239 Square(1)5316

S LY L

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag
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2.7 0.
F-statistic 72580 Prob. F(1,23) 1095
Obs*R- 34 Prob. Chi- 0.
squared42517 Square(1)0635

RIRU Y CEA RN

Ramsey RESET Test
Equation: NARDL
Omitted Variables: Squares of fitted values
Specification: LGDPC LGDPC(-1) GCF__POS GCF__NEG
FI__POS
FI_ NEGTO_POSTO_NEGC

Val Pro
ue Df bability
2. 0.0
t-statistic 226007 23 361
4, (1, 0.0
F-statistic 955107 23) 361
6. 0.0
Likelihood ratio 243382 1 125
F-test summary:
Su Mea
m of Sq. Df n Squares
0. 0.0
Test SSR 001618 1 01618
0. 0.0
Restricted SSR 009126 24 00380
Unrestricted 0. 0.0
SSR 007509 23 00326
LR test summary:
Val
ue
85
Restricted LogL .19134
Unrestricted 88
LogL .31303

Unrestricted Test Equation:
Dependent Variable: LGDPC
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1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4

e AR NE

2000 2005 2010 2015 2020
CUSUM of Squares 5% Significance
‘_}j\.a.i“ (J.c )L..:.é-\
Wald Test:

Equation: NARDL

Test Valu Pro
Statistic e Df bability
0.97 0.3
t-statistic 6287 24 387
0.95 0.3
F-statistic 3136 1, 24) 387
Chi- 0.95 1 0.3
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square 3136 289

Null Hypothesis: C(2)=C(3)
Null Hypothesis Summary:

Normalized Restriction Std.
(= 0) Value Err.
0.209 0.2
C(2) - C(3) 827 14924
Wald Test:

Equation: NARDL

Test Valu Pro
Statistic e Df bability
- 0.7
t-statistic 0.342564 24 349
0.11 0.7
F-statistic 7350 (1, 24) 349
Chi- 0.11 0.7
square 7350 1 319

Null Hypothesis: C(4)=C(5)
Null Hypothesis Summary:

Normalized Restriction Std.
(= 0) Value Err.

- 0.2
C(4) - C(5) 0.095766 79557

Restrictions are linear in coefficients.

Wald Test:
Equation: NARDL

Test Valu Pro
Statistic e Df bability
0.30 0.7
t-statistic 5197 24 628
0.09 0.7
F-statistic 3145 (1, 24) 628
Chi- 0.09 0.7
square 3145 1 602

Null Hypothesis: C(6)=C(7)
Null Hypothesis Summary:

Normalized Restriction Std.
(= 0) Value Err.
0.064 0.2
C(6) - C(7) 690 11960
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enaent variapie: U(LGUFL)

hod: ARDL

2: 06/03/24 Time: 13:47

ple: 1991 2022

Jded observations: 32

endent lags: 1 (Automatic)

matic-lag linear regressors (1 max. lags): FI__POS FI__NEG
GCF_POS GCF_NEG TO__POS TO__NEG

=rministics: Restricted constant and no trend (Case 2)

lel selection method: Akaike info criterion (AIC)

1ber of models evaluated: 64

2cted model: ARDL(1,0,0,0,0,0,0)

Variable Coefficient Std. Error t-Statistic Prob.

COINTEQ" -0.299324 0.045208 -6.621017 0.0000
juared 0.549673 Mean dependent var 0.00742%9
Isted R-squared 0.549673 S.D. dependent var 0.025568
- of regression 0.017158 Akaike info criterion -5.261958
1 squared resid 0.008126 Schwarz criterion -5.216154
likelihood 85.19134 Hannan-Quinn criter. -5.246776
pin-Watson stat 1.475237
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