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Abstract:

This study examines the impact of financial inclusion as a strategic mechanism for
enhancing financial stability in Algeria during the period 2004-2024, by analyzing the
relationship between financial inclusion dimensions and financial stability indicators.
Financial inclusion is measured through access and usage dimensions, while financial
stability is assessed using GDP per capita, non-performing loan ratios, and oil revenues.
The study employs a descriptive-analytical approach alongside a quantitative approach
using the Autoregressive Distributed Lag (ARDL) model to analyze the relationship
between the variables in both the short and long run, based on annual data from the World
Bank and the Bank of Algeria. The findings indicate the existence of a long-run equilibrium
relationship and cointegration between financial inclusion and financial stability
indicators. Results also reveal varying effects of financial inclusion indicators on financial
stability dimensions across both time horizons, highlighting the role of financial inclusion
in strengthening financial stability and improving the efficiency of the financial system.
The study recommends strengthening financial inclusion policies and improving the
allocation of financial resources to support financial system stability and promote
sustainable economic performance in Algeria.

Keywords: Financial Inclusion, Financial Stability, Banking Soundness ,Algeria,
ARDL Model
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CBB ATM DCP BCB OILR
Mean 5.196286 7.009333 16.89462 39.10319 21.22767
Median 5.261000 7.671000 16.42100 41.92400 21.99300

Maximum 5.348000 11.96000 26.11700 50.62400 35.00000
Minimum 4.747000 1.272000 10.21000 23.27900 9.038000

Std. Devy. 0.171680 3.097575 4.661882 8.620002 7.477672
Skewness -1.768884 | -0.337403 0.276577 | -0.642689 -0.041518
Kurtosis 5.024291 2.284200 1.858982 2.126391 1.938731

Jarque-Bera 14.53687 0.846766 1.406914 2.113467 0.991538
Probability 0.000697 0.654828 0.494872 0.347589 0.609102

Sum 109.1220 147.1960 354.7870 821.1670 445.7810
Sum Sq. Dev. 0.589480 191.8995 434.6629 1486.089 1118.312
Observations 21 21 21 21 21
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OILR CBB ATM DCP BCB
OILR 1
CBB -0.37 1
ATM -0.36 0.80 1
DCP -0.65 0.69 0.83 1
BCB -0.47 0.80 0.90 0.79 1
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J @ & gl S AN Akt
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-4.219 -4.539 -4.073 -0.439 -1.763 —1.846 OILR
(0.0003) 0.0106) | (0.0064) (0.5112) (0.6838) 0.3490) | I(1)
- 3.533 -9.719 -3.454 0.651 0.384 -3.473 CBB
(0.0014) (0.0000) | (0.0224) (0.8476) (0.9972) ©.0216) | I(1)
-4.183 -5.597 -5.708 1.7512 -2.696 -1.068 ATM
(0.0003) 0.0013) | (0.0002) (0.9763) (0.2478) ©.7070) | I(1)
-3.541 -3.569 - 3.558 0.611 -1.143 —1.446 DCP
(0.0013) 0.0603) | (0.0175) (0.8399) (0.8949) 0.5390) | I(1)
-4.758 -3.813 -3.676 1.598 -1.301 —1.645 BCB
(0.0001) (0.0418) | (0.0151) (0.9672) (0.8517) 0.4393) | I(1)
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Model155:ARDL(1,0,0,2,1)
Model146:ARDL(1,0,1,2,1)

Model154:ARDL(1,0,0,2,2)
Model74: ARDL(2,0,0,2,1)
Model68: ARDL(2,0,1,1,1)
Modeld1:ARDL(2,1,1,1,1)
Model156:ARDL(1,0,0,2,0)
Model147:ARDL(1,0,1,2,0)
Model127:ARDL(1,1,0,2,2)
Model73:ARDL(2,0,0, 2, 2)
Model119:ARDL(1,1,1,2,1)
Model56:ARDL(2,0,2,2,1)
Model64:ARDL(2,0,1,2,2)
Model67: ARDL(2,0,1,1,2)
Model145:ARDL(1,0,1,2,2)
Model101:ARDL(1,2,0,2,1)
Model137:ARDL(1,0,2,2,1)
Model38:ARDL(2,1,1,2,1)
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[F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
Asymptotic:
n=1000
[F-statistic 3.893248 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
Finite Sample:
Actual Sample Size 19 n=35
10% 2.46 3.46
5% 2.947 4.088
1% 4.093 5.532
Finite Sample:
n=30
10% 2.525 3.56
5% 3.058 4.223
1% 4.28 5.84
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient  Std. Error t-Statistic Prob.
CBB 0.658283 23.97213 0.027460 0.9786
ATM -0.019079 1.383719 -0.013788 0.9893
DCP_ -0.316904 0.708688 -0.447170 0.6643
BCB -0.426046 0.380072 -1.120962 0.2885
C 44.02266 116.7983 0.376912 0.7141

EC = OILR_ - (0.6583*CBB -0.0191*ATM -0.3169*DCP_ -0.4260*BCB +44.0227)
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ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.

D(DCP)) -2.078199 0.259107 -8.020608 0.0000
D(DCP_(-1)) -1.279200 0.300398 -4.258359 0.0017
D(BCB) -0.499371 0.132107 -3.780042 0.0036
CointEq(-1)* -0.461296 0.077930 -5.91939%4 0.0001
R-squared 0.918686 Mean dependent var -0.084947
Adjusted R-squared 0.902423 S.D. dependent var 6.296284
S.E. of regression 1.966789 Akaike info criterion 4.375345
Sum squared resid 58.02386 Schwarz criterion 4.574174
Log likelihood -37.56578 Hannan-Quinn criter. 4.408995

Durbin-Watson stat 1.885518
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Series: Residuals
Sample 2006 2024
Observations 19

Mean -4.53e-15

Median 0.350537

Maximum 3.336804

Minimum -3.368079

Std. Dev. 1.795424

Skewness 0.091073
-4 -3 -2 -1 (@] 1 2 3 4

Jarque-Bera 0.386017
Probability 0.824475
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 3.127901 Prob. F(2,8) 0.0992
Obs*R-squared 8.337675 Prob. Chi-Square(2) 0.0155
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Heteroskedasticity Test: ARCH

F-statistic 0.049155 Prob. F(1,16) 0.8273
Obs*R-squared 0.055130 Prob. Chi-Square(1) 0.8144
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451\ Joad]
(B g dgedt) Al pdt O il B P Sl Y1 2(18-10) o3, J g
CBB ATM DCP BCB NPL

Mean 5.196286 7.009333 16.89462 39.10319 15.69100
Median 5.261000 7.671000 16.42100 41.92400 15.30000
Maximum 5.348000 11.96000 26.11700 50.62400 37.40000
Minimum 4.747000 1.272000 10.21000 23.27900 0.180000
Std. Dev. 0.171680 3.097575 4.661882 8.620002 7.784659
Skewness -1.768884 | -0.337403 0.276577 | -0.642689 0.422375
Kurtosis 5.024291 2.284200 1.858982 2.126391 5.009014
Jarque-Bera 14.53687 0.846766 1.406914 2.113467 3.958116
Probability 0.000697 0.654828 0.494872 0.347589 0.138199
Sum 109.1220 147.1960 354.7870 821.1670 313.8200
Sum Sq. Dev. 0.589480 191.8995 434.6629 1486.089 1151.417
Observations 21 21 21 21 21
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NPL CBB ATM DCP BCB
OILR 1
CBB -0.58 1
ATM -0.33 0.80 1
DCP -0.31 0.69 0.83 1
BCB -0.35 0.80 0.90 0.79 1
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Ji 3 A S gkl A | Al
oLl g ulb Ogly | olflg cub Lid cub | olflgcab Ogly | olflgcat | daid cot | (5)) | AP
-2.919 0.822 -2.842 -0.874 -4.327 | -0.335 NPL
(0.0082) (0.9978) | (0.0868) (0.3127) (0.0158) | (0.8863) | I(1)
-3.533 -9.719 -3.454 0.651 0.384 -3.473 CBB
(0.0014) (0.0000) | (0.0224) (0.8476) (0.9972) | (0.0216) | I(1)
-4.183 -5.597 -5.708 1.7512 -2.696 - 1.068 ATM
(0.0003) (0.0013) | (0.0002) (0.9763) (0.2478) | (0.7070) | 1(1)
-3.541 -3.569 -3.558 0.611 -1.143 - 1.446 DCP
(0.0013) (0.0603) | (0.0175) (0.8399) (0.8949) | (0.5390) | I(1)
- 4.758 -3.813 -3.676 1.598 - 1.301 - 1.645 BCB
(0.0001) (0.0418) | (0.0151) (0.9672) (0.8517) | (0.4393) | I(1)
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Model105:ARDL(1,2,0,1,0)
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
F-statistic 9447.394 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
Finite Sample:
Actual Sample Size 16 n=35
10% 2.46 3.46
5% 2.947 4.088
1% 4.093 5.532
Finite Sample:
n=30
10% 2.525 3.56
5% 3.058 4.223
1% 4.28 5.84
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e
(B g 3ged) b gkt Wstas (11-22) (3, J st
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient  Std. Error t-Statistic Prob.
CBB -12.97335 0.574981 -22.56310 0.0282
ATM -3.548236 0.059603  -59.53114 0.0107
DCP_ 1.650130 0.015174 108.7504 0.0059
BCB 0.703008 0.010346 67.94919 0.0094
C 48.55254 3.012055 16.11941 0.0394
EC = NPL_ - (-12.9733*CBB -3.5482*ATM + 1.6501*DCP_ + 0.7030*BCB + 48.5525)
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(‘;;UJ\ GS;«:J\) (ECM Regression) a3 s sl :(I1-23) o2y Jgis

ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient  Std. Error t-Statistic Prob.

D(NPL_(-1)) -0.036590 0.000961 -38.08244 0.0167
D(CBB) -9.844569 0.065774 -149.6723 0.0043
D(CBB(-1)) 16.32166 0.070493 231.5367 0.0027
D(ATM) 2.850516 0.008232 346.2796 0.0018
D(ATM(-1)) 5.725347 0.010317 554.9206 0.0011
D(DCP_) -0.259939 0.003613 -71.93551 0.0088
D(DCP_(-1)) -1.407255 0.004763 -295.4587 0.0022
D(BCB) 0.086076 0.001990 43.24766 0.0147
D(BCB(-1)) -0.086956 0.002153 -40.38756 0.0158
CointEq(-1)* -1.071146 0.001837 -583.1862 0.0011
R-squared 0.999990 Mean dependent var 0.741250
Adjusted R-squared 0.999974 S.D. dependent var 4.123052
S.E. of regression 0.020938 Akaike info criterion -4.625373
Sum squared resid 0.002630 Schwarz criterion -4.142505
Log likelihood 47.00299 Hannan-Quinn criter. -4.600647

Durbin-Watson stat 2.753506
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Maximum 0.018941
Minimum -0.025157
Std. Dev. 0.013242
Skewness -0.296727
Kurtosis 2.167880
0 Jarque-Bera 0.696408

-0.02

Series: Residuals
Sample 2006 2024
Observations 16

Mean 2.84e-14
Median -0.000526

-0.01 0.00 0.01 Probability 0.705955
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Breusch-Godfrey Serial Correlation LM Test:
\Null hypothesis: No serial correlation at up to 2 lags

[ -statistic
Obs*R-squared

0.277426 Prob. F(2,4) 0.7712
2.192682 Prob. Chi-Square(2) 0.3341
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Heteroskedasticity Test: ARC

F-statistic 0.389011 Prob. F(1,12) 0.5445
Obs*R-squared 0.439595 Prob. Chi-Square(l) 0.5073
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(WB) Lo clil ©bly 5B e paill s SlLy e Jgmad) & 03 L LU 12U

I 23gadl (3 sdasall ek a9 (oY) Z3sad) (3 Lmeogs @ (W J gl Jndl pad 2.2

Aol Jondad) 2ol a5l Y1 asladl Jo Gadl ) sl ol O thade §) ) a3
SBldl b o Alg) Be e b lslly Jaelly gl Lol Joo ol b5 IS5 e il 2
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CBB ATM DCP BCB GDP _PC
Mean 5.196286 7.009333 16.89462 39.10319 4710.947
Median 5.261000 7.671000 16.42100 41.92400 4577.210
Maximum 5.348000 11.96000 26.11700 50.62400 6094.694
Minimum 4.747000 1.272000 10.21000 23.27900 2816.994
Std. Dey. 0.171680 3.097575 4.661882 8.620002 932.4502
Skewness -1.768884 | -0.337403 0.276577 | -0.642689 -0.142886
Kurtosis 5.024291 2.284200 1.858982 2.126391 2.279380

Jarque-Bera 14.53687 0.846766 1.406914 2.113467 0.525839
Probability 0.000697 0.654828 0.494872 0.347589 0.768804

Sum 109.1220 147.1960 354.7870 821.1670 98929.88
Sum Sq. Dev. 0.589480 191.8995 434.6629 1486.089 17389266
Observations 21 21 21 21 21
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GDP_PC CBB ATM DCP BCB
OILR 1
CBB 0.59 1
ATM 0.45 0.80 1
DCP 0.01 0.69 0.83 1
BCB 0.50 0.80 0.90 0.79 1
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
11.19
F-statistic 418 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
Finite Sample:

Actual Sample Size 20 n=30
10% 2.525 3.56
5% 3.058 4.223
1% 4.28 5.84
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient  Std. Error t-Statistic ~ Prob.
CBB 2593.234 1010.431 2.566463 0.0235
ATM 175.1248 76.26351 2.296312 0.0389
DCP_ -294.6471 38.41178 -7.670748 0.0000
BCB 74.88998 25.45866 2.941631 0.0115
C -7835.877 4825.692 -1.623783 0.1284

EC = GDP_PC - (2593.2336*CBB + 175.1248%*ATM -294.6471*DCP_ +
74.8900*BCB - 7835.8767)
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H’T (CointEq(-1) s' ECM) Ui g5 Jolas Ax (ECM Regression) Uad e Uslee 3

Y sk O3l ) 8asall s adll Y1 8 i) ol e s Say 3]l U ol
1Y Jgd) amy,

(S 7 350d1) (ECM Regression) a3\ zerenas Wdlas 1(I1-32) o3, J s

ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient  Std. Error t-Statistic  Prob.

D(BCB) 26.23931 16.30003 1.609771 0.1315
CointEq(-1)* -0.856677 0.088834 -9.643536 0.0000
R-squared 0.828633 Mean dependent var 146.7998
Adjusted R-squared 0.819113  S.D. dependent var 621.3769
S.E. of regression 264.2770 Akaike info criterion 14.08651
Sum squared resid 1257162. Schwarz criterion 14.18609
Log likelihood -138.8651 Hannan-Quinn criter. 14.10595

Durbin-Watson stat 2.017856
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Series: Residuals
5 Sample 2005 2024
Observations 20
4 Mean -1.81e-13
Median 26.21169
3 Maximum 485.5579
Minimum -466.8400
2 Std. Dev. 257.2283
Skewness 0.046057
1 Kurtosis 2.465989
o Jarque-Bera 0.244711
-500 -400 -300 -200 -100 O 100 200 300 400 500 | Probability 0.884834
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 2.285588 Prob. F(2,11) 0.1479
Obs*R-squared 5.871331 Prob. Chi-Square(2) 0.0531
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Heteroskedasticity Test: ARCH

F-statistic 0.507305 Prob. F(1,17) 0.4860
Obs*R-squared 0.550558 Prob. Chi-Square(1) 0.4581
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ARDL Error Correction Regression
Dependent Variable: D(ECO)
Selected Model: ARDL(1, 2, 0, 2)

Case 2: Restricted Constant and No Trend

Date: 04/22/25 Time: 10:30
Sample: 2004 2022
Included observations: 17

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(GDPPRIVATE) -65.50161 10.35073 -6.328214 0.0002
D(GDPPRIVATE(-1)) 104.9507 12.28291 8.544449 0.0000
D(GRCBB) 0.014330 0.009029 1.587118 0.1511
D(GRCBB(-1)) 0.022720 0.007211 3.150544 0.0136
CointEq(-1)* -0.757461 0.103572 -7.313359 0.0001
R-squared 0.928512 Mean dependent var -0.147059
Adjusted R-squared 0.904682 S.D. dependent var 2.930469
S.E. of regression 0.904740 Akaike info criterion 2.877590
Sum squared resid 9.822649 Schwarz criterion 3.122653
Log likelihood -19.45951 Hannan-Quinn criter. 2.901950
Durbin-Watson stat 2.851979

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
F-statistic 7.131363 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66
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ADF Fisher Unit Root Test on UNTITLED

Null Hypothesis: Unit root (individual unit root process)

Series: GRCBB, GRATMS, GDPPRIVATE, ECO, ENV, SOCIAL

Date: 04/22/25 Time: 10:05

Sample: 2004 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 3
Total number of observations: 104

Cross-sections included: 6

Method Statistic Prob.**
ADF - Fisher Chi-square 15.9706 0.1926
ADF - Choi Z-stat 0.14714 0.5585

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

Intermediate ADF test results UNTITLED

Series Prob. Lag Max Lag Obs
GRCBB 0.1245 3 18
GRATMS 0.9657 0 3 18
GDPPRIVATE 0.5329 0 3 18
ECO 0.0241 0 3 18
ENV 0.9906 0 3 17
SOCIAL 0.2226 3 3 15
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ADF Fisher Unit Root Test on D(UNTITLED)

Null Hypothesis: Unit root (individual unit root process)

Series: GRCBB, GRATMS, GDPPRIVATE, ECO, ENV, SOCIAL

Date: 04/22/25 Time: 10:07

Sample: 2004 2022

Exogenous variables: None

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
Total number of observations: 100

Cross-sections included: 6

Method Statistic Prob.**
ADF - Fisher Chi-square 60.1054 0.0000
ADF - Choi Z-stat -5.57540 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(GRCBB) 0.0455 0 3 17
D(GRATMS) 0.4378 0 3 17
D(GDPPRIVATE) 0.0056 0 3 17
D(ECO) 0.0011 1 3 16
D(ENV) 0.0043 0 3 16
D(SOCIAL) 0.0002 0 3 17
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ADF Fisher Unit Root Test on UNTITLED

Null Hypothesis: Unit root (individual unit root process)

Series: GRCBB, GRATMS, GDPPRIVATE, ECO, ENV, SOCIAL
Date: 04/22/25 Time: 10:05

Sample: 2004 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 3

Total number of observations: 104

Cross-sections included: 6

Method Statistic Prob.**
ADF - Fisher Chi-square 15.9706 0.1926
ADF - Choi Z-stat 0.14714 0.5585

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

Intermediate ADF test results UNTITLED

Series Prob. Lag Max Lag Obs
GRCBB 0.1245 0 3 18
GRATMS 0.9657 0} 3 18
GDPPRIVATE 0.5329 (0] 3 18
ECO 0.0241 (0] 3 18
ENV 0.9906 0} 3 17
SOCIAL 0.2226 3 3 15
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