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Abstract:

This study aims to highlight the impact of using financial technology on the performance of
the banking sector in Algeria during the period from 2009 to 2024. This is conducted by
studying and analyzing various financial technology indicators, namely bank cards and
Automated Teller Machines (ATMs), in addition to measuring their impact on banking
performance indicators, especially bank liquidity and financial solvency. The study also
aims to highlight the role played by financial technology in improving the efficiency of
banking services and enhancing financial stability within the Algerian banking sector. To
achieve the objectives of the study, the descriptive-analytical approach was relied upon in
the theoretical side, and the econometric approach in the applied side using the ARDL
model and the Ordinary Least Squares (OLS) method.

The study concluded that the use of financial technology contributed significantly to
improving the performance of the banking sector by enhancing bank liquidity and
strengthening the financial solvency of banks. The results showed the existence of a long-
term equilibrium relationship between financial technology and bank liquidity. The results
also showed a negative and significant impact of the index of the number of bank card
transactions (NOC) on bank liquidity in the short term, but it turns into a strong and
significant positive impact in the long term. While the index of the number of ATMs had a
negative and significant impact in the short and long terms, which reflects the nature of the
basic function performed by these devices in the Algerian banking environment.

On the other hand, the study found a positive relationship of statistical significance between
the volume of bank card transactions (NOC) and the financial solvency of the banking sector
in Algeria, while the results showed a significant inverse effect of the number of ATMs
(NATM) on the financial solvency ratio of the banking sector in Algeria.

I



Keywords: Financial Technology, Banking Performance, Bank Liquidity, Financial
Solvency, Algeria.
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At Level
LIQ

t-Statistic -1.0171
Prob. 0.7183
n0

t-Statistic -1.7293
Prob. 0.6868
n0

t-Statistic  0.3050
Prob. 0.7606
n0

At First Difference
d(LIQ)

t-Statistic -4.1034
Prob. 0.0084

*kk

t-Statistic -4.2678
Prob. 0.0234

t-Statistic -4.0972
Prob. 0.0005

*kk

UNIT
ROOT
TEST
TABLE
(PP)

NOC

9.4878
1.0000
n0

10.8704
1.0000
n0

3.9285
0.9997
n0

d(NOC)

0.4481
0.9773
n0

12.3897
1.0000
n0

0.7915
0.8724
n0

NATM

-2.7620
0.0872

-1.6817
0.7084
n0

2.4366
0.9933
n0

d(NATM)

-3.5649
0.0220

*%

-4.2305
0.0249

-2.5564
0.0148

*%
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F-bounds test s5us-1 Lz1 :(7.2) o3y Jgus-!

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 16.59068 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 413 5
Finite
Sample:
Actual Sample Size 13 n=35
10% 2.845 3.623
5% 3.478 4.335
1% 4.948 6.028
Finite
Sample:
n=30
10% 2.915 3.695
5% 3.538 4.428
1% 5.155 6.265
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
NOC 9.049941 2.074468 4.362536 0.0048
NATM -0.055483 0.020096 -2.760925 0.0328
C 95.38110 23.07970 4.132683 0.0061

EC = LIQ - (9.0499*NOC -0.0555*NATM + 95.3811)
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ARDL Error Correction Regression
Dependent Variable: D(LIQ)

Selected Model: ARDL(1, 3, 0)

Case 2: Restricted Constant and No Trend
Date: 04/27/26 Time: 13:17

Sample: 2009 2024

Included observations: 13

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(NOC) -0.372821 0.027412  -13.60086 0.0000
D(NOC(-1)) 0.971377 0.674050 1.441105 0.1996
D(NOC(-2)) -10.93982 0.895527  -12.21607 0.0000
CointEq(-1)* -0.815526 0.081739  -9.977177 0.0001
R-squared 0.961915 Mean dependent var 4.527692
Adjusted R-squared 0.949220 S.D. dependent var 21.92982
S.E. of regression 4941776 Akaike info criterion 6.280987
Sum squared resid 219.7904 Schwarz criterion 6.454817
Log likelihood -36.82641 Hannan-Quinn criter. 6.245257
Durbin-Watson stat 2.411559

* 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 16.59068 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38

1% 413 5
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LiQ NOC NATM
Mean 69.01938 47.97781 1319.500
Median  58.50500 4.355000 1363.500
Maximum  116.9900 615.6200 1755.000
Minimum  37.14000 1.915000 742.0000
Std. Dev.  26.57969 151.8890 298.8003
Skewness  0.813900 3.573753 -0.361151
Kurtosis  2.126406 13.87771 2.176266

Jarque-Bera  2.275268 112.9410 0.800172
Probability  0.320577 0.000000 0.670262

Sum  1104.310 767.6450 21112.00
Sum Sq. Dev.  10597.20 346054.1 1339224.

Observations 16 16 16

gyl ) glas1:(02) o3, Gl

Null Hypothesis: NOC is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.146619
Asymptotic critical values™: 1% level 0.216000
5% level 0.146000

10% level 0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 16785.15
HAC corrected variance (Bartlett kernel) 16785.15




KPSS Test Equation

Dependent Variable: NOC

Method: Least Squares
Date: 04/27/26 Time: 13:13

Sample: 2009 2024

Included observations: 16

Variable Coefficient Std. Error t-Statistic Prob.

C -65.24895 66.12566 -0.986742  0.3405

@TREND("2009") 15.09690 7.511370 2.009873 0.0641
R-squared0.223929 Mean dependent var47.97781
Adjusted R-squared0.168496 S.D. dependent var 151.8890
S.E. of regression138.5028 Akaike info criterion12.81613
Sum squared resid268562.5 Schwarz criterion 12.91270
Log likelihood-100.5290 Hannan-Quinn criter.12.82107
F-statistic4.039590 Durbin-Watson stat1.152030

Prob(F-statistic)0.064123

Null Hypothesis: D(NOC) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

LM-Stat.

Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.134383
Asymptotic critical values™: 1% level 0.216000
5% level 0.146000

10% level 0.119000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)

Residual variance (no correction) 15814.18
HAC corrected variance (Bartlett kernel) 15814.18

KPSS Test Equation
Dependent Variable: D(NOC)
Method: Least Squares
Date: 04/27/26 Time: 13:13
Sample (adjusted): 2010 2024
Included observations: 15 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C -78.30448 73.39788 -1.066849  0.3055

@TREND("2009") 14.90227 8.072690 1.846010 0.0878
R-squared0.207692 Mean dependent var40.91367
Adjusted R-squared0.146745 S.D. dependent var 146.2372
S.E. of regression135.0819 Akaike info criterion12.77321
Sum squared resid237212.7 Schwarz criterion 12.86761
Log likelihood-93.79905 Hannan-Quinn criter. 12.77220
F-statistic3.407753 Durbin-Watson stat1.227068

Prob(F-statistic)0.087780

S



Model Selection Criteria Table
Dependent Variable: LIQ
Date: 04/27/26 Time: 13:14
Sample: 2009 2024
Included observations: 13

(03) o gl

Model LogL AlC* BIC HQ Adj. R-sq Specification
20 -36.826413  6.742525 7.046729 6.679998 0.956619 ARDL(1, 3, 0)
19 -36.607444  6.862684 7.210345 6.791224 0.949667 ARDL(1, 3, 1)
4 -36.783267 6.889733 7.237394 6.818273 0.948287 ARDL(2, 3, 0)
18 -36.164062 6.948317 7.339436 6.867925 0.941233 ARDL(1, 3, 2)
3 -36.377148  6.981100 7.372219 6.900707 0.939274 ARDL(2, 3, 1)
17 -36.152513  7.100387 7.534963 7.011062 0.921783 ARDL(1, 3, 3)
2 -36.163280 7.102043 7.536619 7.012718 0.921653 ARDL(2, 3, 2)
1 -36.151483  7.254074 7.732108 7.155817 0.882693 ARDL(2, 3, 3)
6 -39.062234  7.394190 7.785309 7.313797 0.908214 ARDL(2, 2, 2)
25 -40.192469  7.414226 7.761887 7.342766 0.912626 ARDL(1, 1, 3)
22 -40.247468  7.422687 7.770349 7.351227 0.911884 ARDL(1, 2, 2)
21 -39.900646  7.523176 7.914295 7.442784 0.895578 ARDL(1, 2, 3)
5 -39.061959  7.547994 7.982570 7.458669 0.877624 ARDL(2, 2, 3)
9 -40.190652  7.567793 7.958911 7.487400 0.890813 ARDL(2, 1, 3)
26 -42.471517  7.611003 7.915206 7.548475 0.896611 ARDL(1, 1, 2)
10 -41.922703 7.680416 8.028077 7.608956 0.885979 ARDL(2, 1, 2)
30 -44.505225  7.770035 8.030780 7.716440 0.878826 ARDL(1, 0, 2)
14 -43.746036  7.807082 8.111286 7.744555 0.874215 ARDL(2, 0, 2)
29 -44 175364  7.873133 8.177336 7.810605 0.865626 ARDL(1, 0, 3)
13 -43.667445  7.948838 8.296499 7.877378 0.850872 ARDL(2, 0, 3)
8 -47.475769  8.380887 8.685091 8.318360 0.776730 ARDL(2, 2, 0)
28 -49.500882  8.384751 8.602039 8.340089 0.771335 ARDL(1, 1, 0)
24 -48.506200 8.385569 8.646315 8.331974 0.775750 ARDL(1, 2, 0)
12 -49.413606  8.525170 8.785916 8.471575 0.742154 ARDL(2, 1, 0)
23 -48.421127  8.526327 8.830531 8.463800 0.741777 ARDL(1, 2, 1)
7 -47.423065  8.526625 8.874287 8.455165 0.734239 ARDL(2, 2, 1)
27 -49.433030 8.528158 8.788904 8.474563 0.741383 ARDL(1, 1, 1)
11 -49.405797 8.677815 8.982018 8.615287 0.699541 ARDL(2, 1, 1)
32 -55.689426  9.182989 9.356819 9.147259 0.473339 ARDL(1, 0, 0)
31 -55.474267  9.303733 9.521022 9.259071 0.426798 ARDL(1, 0, 1)
16 -55.646608  9.330247 9.547536 9.285585 0.411397 ARDL(2, 0, 0)
15 -55.454024  9.454465 9.715211 9.400870 0.346949 ARDL(2, 0, 1)
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Dependent Variable: LIQ

Method: ARDL

Date: 04/27/26 Time: 13:07

Sample (adjusted): 2012 2024

Included observations: 13 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): NOC NATM
Fixed regressors: C

Number of models evalulated: 32

Selected Model: ARDL(1, 3, 0)

(05) o3, gl
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Variable Coefficient ~ Std. Error t-Statistic ~ Prob.*
LIQ(-1) 0.184474 0.162349 1.136280 0.2992
NOC -0.372821 0.048711  -7.653730 0.0003
NOC(-1) 8.724657 0.987483 8.835244 0.0001
NOC(-2) -11.91119 1.993045 -5.976379 0.0010
NOC(-3) 10.93982 1.991192 5.494104 0.0015
NATM -0.045248 0.013751  -3.290529 0.0166
C 77.78573 19.43524 4.002304 0.0071
R-squared 0.978310 Mean dependent var 71.56231
Adjusted R-squared 0.956619 S.D. dependent var 29.05891
S.E. of regression 6.052415 Akaike info criterion 6.742525
Sum squared resid 219.7904 Schwarz criterion 7.046729
Log likelihood -36.82641 Hannan-Quinn criter. 6.679998
F-statistic 4510321 Durbin-Watson stat 2.411559
Prob(F-statistic) 0.000099
*Note: p-values and any subsequent tests do not account for model
selection.
Heteroskedasticity Test: ARCH
F-statistic0.528903 Prob. F(1,10)0.4837
Obs*R-squared0.602802 Prob. Chi-Square(1)0.4375

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 04/27/26 Time: 13:15
Sample (adjusted): 2013 2024
Included observations: 12 after adjustments




Variable Coefficient Std. Error  t-Statistic Prob.

C 22.15023 9.558354 2.317369 0.0430

RESID*2(-1) -0.225939 0.310672 -0.727258  0.4837
R-squared0.050233 Mean dependent var18.01206
Adjusted R-squared-0.044743 S.D. dependent var26.02892
S.E. of regression26.60485 Akaike info criterion9.551076
Sum squared resid7078.182 Schwarz criterion9.631894
Log likelihood-55.30646 Hannan-Quinn criter.9.521154
F-statistic0.528903 Durbin-Watson stat1.758054

Prob(F-statistic)0.483746
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Series: Residuals
Sample 2012 2024
4 Observations 13
3 Mean -7.83e-15
Median -0.538488
Maximum 8.100674
2 Minimum -8.315496
Std. Dev. 4.279704
1 Skewness 0.218388
. Kurtosis 3.056808
0
-10 -5 0 5 10 Jarque-Bera  0.105084
Probability 0.948815

(07) 3 gll
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic0.420098 Prob. F(2,4)0.6830
Obs*R-squared2.256634 Prob. Chi-Square(2)0.3236

Test Equation:
Dependent Variable: RESID



Method: ARDL
Date: 04/27/26 Time: 13:15
Sample: 2012 2024
Included observations: 13
Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
LIQ(-1) 0.129258 0.229604 0.562961 0.6035
NOC -0.033877 0.065653 -0.516005 0.6331
NOC(-1) 0.428374 1.216039 0.352270 0.7424
NOC(-2) -1.537215 2.797194 -0.549556  0.6119
NOC(-3) 1.664166 2.867365 0.580381 0.5928
NATM -0.000537 0.015581 -0.034492  0.9741
C -8.214132 23.80069 -0.345122  0.7474
RESID(-1) -0.527193 0.629424 -0.837579  0.4494
RESID(-2) -0.399799 0.565805 -0.706602 0.5188
R-squared0.173587 Mean dependent var-7.83E-15
Adjusted R-squared-1.479238 S.D. dependent var4.279704
S.E. of regression6.738649 Akaike info criterion 6.859556
Sum squared resid181.6376 Schwarz criterion7.250675
Log likelihood-35.58712 Hannan-Quinn criter.6.779164
F-statistic0.105025 Durbin-Watson stat2.274812

Prob(F-statistic)0.996091
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LIQ)
Selected Model: ARDL(1, 3, 0)
Case 2: Restricted Constant and No Trend
Date: 04/27/26 Time: 13:16
Sample: 2009 2024
Included observations: 13

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 77.78573 19.43524 4.002304 0.0071
LIQ(-1)* -0.815526 0.162349 -5.023275 0.0024
NOC(-1) 7.380459 1.070342 6.895421 0.0005
NATM** -0.045248 0.013751 -3.290529 0.0166
D(NOC) -0.372821 0.048711 -7.653730  0.0003
D(NOC(-1)) 0.971377 1.045141 0.929422 0.3885
D(NOC(-2)) -10.93982 1.991192 -5.494104  0.0015

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).




Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Sum
Sum Sq. Dev.

Observations

SOL
21.00375
21.50500
26.20000
15.79000
2.755883

-0.018552
2.256729

0.369219
0.831429

336.0600
113.9234

16

SoL

NOC NATM
47.97781 1319.500
4.355000 1363.500
615.6200 1755.000
1.915000 742.0000
151.8890 298.8003
3.573753 -0.361151
13.87771 2.176266
112.9410 0.800172
0.000000 0.670262
767.6450 21112.00
3460541 1339224.
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0O 100 200 300 400 500 600 700
NOC
dadadl) apall ) A8l Ji sat drpa
Ldadl)l A ¢ jixie luea
LOG(SOL) LOG(NOC) LOG(NATM)

2009 3.265759410767051  |0.6497176226326094 |6.60934924316738
2010 3.162517091198816  |1.323886900991273  |6.76619171466035
2011 3.168424281372103  |1.578566248767013  |6.903747257584599
2012 3.161670351097421 1.374474784314548 16.956545443151569
2013 3.067122269640664 |1.519513204906113  |7.051855622955894
2014 2.759376828267551 1.517322623526295  |7.112327444710911
2015 2.91235066461494 1.127847413936445 [7.159291904797565
2016 2.93119375241642 0.7884573603642702 |7.201170883281679
2017 2.96424160646262 1.096610285997437 |7.234898420314831
2018 2.947591898226056  [1.278709150439953 [7.2591161280971
2019 2.889816047962442 [1.423108334242607  |7.234177179749849
2020 2.953346557057553  |2.558776498354456  |7.355001921105256
2021 3.07269331469012 3.172496751681407 | 7.417580402414545
2022 3.069447311376272  |3.373243623980505 |7.470224135899966
2023 3.130263166511598  |3.83807502047579 7.386470848829895
2024 3.12763734443393 6.42262989006596 7.411556287811164
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Included observations: 16

Dependent Variable: LOG(SOL)
Method: Least Squares

Date: 05/06/26 Time: 09:02
Sample: 2009 2024

Variable Coefficient Std. Error  t-Statistic Prob.

C 6.389473 0.890516 7.175022 0.0000

LOG(NOC) 0.069698 0.021141 3.296866 0.0058

LOG(NATM) -0.488531 0.128065 -3.814708  0.0021
R-squared0.550844 Mean dependent var3.036466
Adjusted R-squared0.481743 S.D. dependent var0.133366
S.E. of regression0.096011 Akaike info criterion-1.681356
Sum squared resid0.119834 Schwarz criterion-1.536496
Log likelihood 16.45085 Hannan-Quinn criter.-1.673938
F-statistic7.971579 Durbin-Watson stat1.549107

Prob(F-statistic)0.005503

(13) "5) ‘5,&\
k) sl

Heteroskedasticity Test: ARCH

F-statistic0.140365 Prob. F(1,13)0.7140
Obs*R-squared0.160230 Prob. Chi-Square(1)0.6889

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/06/26 Time: 09:05
Sample (adjusted): 2010 2024
Included observations: 15 after adjustments

Variable

Coefficient Std. Error t-Statistic Prob.

c
RESIDA2(-1)

0.008520 0.004984 1.709559 0.1111
-0.103149 0.275319 -0.374653  0.7140




R-squared0.010682 Mean dependent var0.007750

Adjusted R-squared-0.065419 S.D. dependent var0.017036
S.E. of regression0.017584 Akaike info criterion-5.120054
Sum squared resid0.004020 Schwarz criterion-5.025647
Log likelihood40.40040 Hannan-Quinn criter.-5.121059
F-statistic0.140365 Durbin-Watson stat2.019218

Prob(F-statistic)0.713959

¢Uad > ‘f“\ﬂ\ .La\_.\fu\]\ 2

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic1.097123 Prob. F(2,11)0.3677
Obs*R-squared2.660853 Prob. Chi-Square(2)0.2644

Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/06/26 Time: 09:05
Sample: 2009 2024
Included observations: 16
Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.

C 0.266761  0.974679 0.273691 0.7894
LOG(NOC) 0.008119  0.026677 0.304331 0.7666
LOG(NATM) -0.039781 0.141410 -0.281315  0.7837
RESID(-1) 0.255411  0.320473 0.796982 0.4423

RESID(-2) -0.441542 0.345768 -1.276987  0.2279
R-squared0.166303 Mean dependent var1.11E-16
Adjusted R-squared-0.136859 S.D. dependent var0.089381
S.E. of regression0.095301 Akaike info criterion-1.613242
Sum squared resid0.099906 Schwarz criterion-1.371808
Log likelihood 17.90594 Hannan-Quinn criter.-1.600878
F-statistic0.548562 Durbin-Watson stat2.115284

Prob(F-statistic)0.704106

(14) o3y 3l
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