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Abstract:

This study aims to test and analyze the relationship between Financial Innovation
and Economic Growth in Algeria during the period 1961-2024, based on the indicators
of Financial Innovation represented by Domestic Credit to the Private Sector (DCP)
and the ratio of Broad Money to Narrow Money (BNM), and their relationship with
Real GDP per capita (GDPPC). To achieve this, a combination was made between the
analytical study of the evolution of traditional and modern Financial Innovation
indicators and their relationship with Economic Growth in Algeria, and the
econometric analysis of the relationship using the Autoregressive Distributed Lag
(ARDL) model.

The results showed that Financial Innovation in Algeria contributed to supporting
Economic Growth during the study period, as it was found that both Domestic Credit
to the Private Sector and the ratio of Broad Money to Narrow Money positively affect
the path of Economic Growth in both the short and long run, which reflects the growing
role of Financial Innovation in enhancing economic activity. Furthermore, the Toda—
Yamamoto causality test showed the existence of a unidirectional relationship running
from Financial Innovation to Economic Growth, which confirms that Financial
Innovation constitutes one of the contributing channels to stimulating Economic
Growth in Algeria.

The study recommends the need to develop Financial Innovation mechanisms and
direct them towards financing productive investments in a way that ensures the
sustainability of Economic Growth in Algeria.

Keywords: Financial Innovation, BNM indicator, DCP indicator, Economic Growth,
Algeria, ARDL model.
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44

—_—
| —



SaY) gailly Nall KLY G A Jsa Adsbad) clua)l S Jadl)

Y sl s dssas 3 olasVl sy QU ISV 1(2016) cupT iy ae Alex Bara SIS oy 4
gkl G V) 238 plasiaal Jol B padl ) B Als Y e 2014-1985 570 SADC
W) e oo Law ¢ RdH Q! 21 25U e 33l Conai o 1356 (3LaBY) gadl e ad) @9 ((ARDL)
wlad) 1Sy (M2/M1) ezl 23l 1) sl 23l isy (GBCP) ol pladll 3ol plladll Ol 3 sl Joias
Jsestl ) e 450

Joll esaz (3 hshll gl e (3lasV) sl e Cim 18] 558 4 ple Ko QSN 0T ) anhdl ey
Sl edly gl s ey ¥ a Y sl La (Jsedt) (bl pe ad ol leadd sge SN e il de
on Josk ol adll Gall e law (salasV sedly U a1 ol (5T 3 (R Bty Y T AL Al
W olelad)l 3 jandl SV 0L 2wl @usTy L awh il ae SADC Joll dsgas (3 s3lasYl gadlly QW IS0V
335 5y, ool adey (o3l sl e 1S b 4 gV 06T e 0l e ) 12 Ol (aas 3
AW dmd) 2l e L (3 Oaledl Ledey conlasV) sudd) o Lapdl boay aad) 0gs Jed) oda 3 WSSV
Al oY) AW LS ) ¢ 8 e Jaally kSl

ihsb agly BMe 3579 el ARDL J) 390 Lealisinn] OB caahyldl oda o ppnd) O B} ¢ 939 Annh 253l
Lot clogiy Bl o Bl Gty I ISV e ald Jpasd) Csl) e 3 al) laad Ja5ay (oolaiV sudll o V)
Pt wadl A Gl whlasl WL salaBVl sod) g pgie BN ods sy o bbb QU SSE psW psl

a5 Wy A s B 8 S ARDL J1 o 335350 8aJ6 031 (ol odia (y nand) 281

@ Eodl P e (ol sadly LU LY *(2017) Wei Jianguo s Md. Qamruzzaman i.l,s sl .5
Gl Zulily Ol L) 2By (2016 J) 1980 (e 380 IV gosdlan dgs (3 (g3ladY) gadl (3 JW) SV aples (o
a5 7358y (ARDL) dejell wlgmedl] 3l Y1 jlas) ods Vs e flall gl Jo Srad) LIS plasaaty
JlaYl 2 U gen e3LaB) godl sz o el d5  Lealdly 2ol W1 M) 2l ld (ECM) deeed) 4] izl U
(M2/M1) goal 2z ] el il 2ss (DCP) (ol plaill JH1 0LtV st s juad WISV LT (JUI )
35my AL Bl Ll aSTy ¢ shall et e I KWL Loy (oolasV) sodl OF bslis does ) Ol Loy

Pl 3 QU1 V) 3 3,0 A1 (3 Auled) gl Ol Ul oy . sy i) sl e ppiil) (B B30

1- Alex Bara, Gift Mugano and Pierre Le Roux, op. cit, pp 01-22.
2 - Md. Qamruzzaman, Wei Jianguo, Financial innovation and economic growth in Bangladesh, op. cit, pp 1-24.

45

—_—
| —



SaY) gailly Nall KLY G A Jsa Adsbad) clua)l S Jadl)

098 5 @ phleew L (W o) Bse 2 JU Y s ISy Anls AL i i e el IV e WM

S eolaBYl sl iy Sl ST el

o9 g o e QU sladlly KN e ST 0 B0 (3 ol '(2018) 03,75 Rudra P. Pradhan ABLs .6
J9l cpe diad Bylie 2ualys @y . gadly I Bedly V) Gy sl A O3l BV lin ISTL 13) (3 ol 2T e
ol By i) all UL e ilade IV e B 231 plasals 2014-1961 3780 I3 dgngl g 49 e 255e
i dlayl A2 U gan ooladYl sl pe Ol peg eabasV sadly AW Beeidly SV G el 330))
U BlsY1 G a5 2805 (BAD) 2pall gl o S350 (o 573 W ) Sl 30 ltf Ly ((PEG) 3,4l
(FID) absLz) W) aesddl 2509 ((STD)

(a5 Ay o QW plad) (3 jebadlly SISEV o s WS AW el Olsge PO e W SISEV) e 09Ul e
O o A 3LV sy &Ity ) e o1 s 515 B3 sy ) Bl a3 il oy
5253 e 59 b O Y Ohiadl Olng crg sV Jol (3 ) dasdly SV e IS Sy Byl Lagy (oolasV) gl
JW V) 3a2 WY AW aedl e o f e QW pladl -~ 3ol O Ul ogly sl o (3 (oolasV godl a5
U ) 50" x5

oy 3 @l sadly IS oy B 2(2018) Wei Jianguo s Md. Qamruzzaman ot>LJ) .5y .7
Condsnzaly My OLaSTL bl ¢ esdan s e S e aulll Be cdd o (2016-1975 sl JSs LT
ARDL J plasiaal ¢ WS il o Jor W abgb 231 jLasY (ARDL) sk ol Gl gyl 2358 2,
(GDP) Jlal 41 ol 5f j5n dlyll contiinly . £14 Gl L) 15 (NARDL) k21 » ARDL Jy

WS e dl Goal) ) pelgl) sl s 50y (ol pladl 3ol OV S55ag ol sadl e ponil
e 3LVl gadl e U ISV OF G cenlasV sedly U ISV eSS 8D g J) Al o
33b) 3 by U A W 5l B3l iU bk g o odl) IS e LT O J93 3 skl sl
2l opebly izl (oslasVl podl 5 1) bysy (o585 gy Aladl) 2 bl gl 3 SIS walis JIsad) ugsy oS5
o)l OF Y] cglians¥) gty W1 ISV oy kedly g2 Y1 il Jgm ol oSl el sl e 2l )

i) 324 Oh Ol Wl (6 ) oSy Ll il bl e ol s Uslie 8] 50y Byl 3gmy il 414
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from a panel granger causality test, Technological Forecasting and Social Change, Volume 132, No 2, Amsterdam, Noord Holland, 2018, pp 130-
142.

2 - Md. Qamruzzaman, Wei Jianguo, Nexus between financial innovation and economic growth in South Asia: evidence from ARDL and nonlinear
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International Journal of Financial Stud, vol 6, No 3, 2018, pp 1-30.

2 - Maxence Bernier, Michael Plouffe, Financial innovation, economic growth, and the consequences of macroprudential policies, Research in
Economics, Vol 73, No 2, University College London, United Kingdom, 2019, pp 162-173.
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Date: 10/08/25 Time: 19:18
Sample: 1961 2024

GDPPC BNM DCP GCF GEXP INF TO
Mean 3650.966 2.292784 28.02338 32.04403 16.79939 9.985101 60.32623
Median 3702.028 2.375667 19.04485 30.57954 16.77551 8.008405 56.19923
Maximum 4768.731 3.004426 69.31185 48.58504 22.61188 53.78860 88.83936
Minimum 1604.488 1.600360 3.907417 20.67724 11.78008 -7.373748 34.42122
Std. Dev. 797.5714 0.371392 20.93833 5.952351 2.220966 11.47412 13.07971
Skewness -0.566733 -0.274290 0.726979 0.609929 -0.109185 1.596067 0.159423
Kurtosis 2.617098 2.325480 2.051199 2.789128 2.957236 6.454245 2.258338
Jarque-Bera 3.816933 2.013779 8.037906 4.086723 0.132037 58.99073 1.737934
Probability 0.148306 0.364989 0.017972 0.129592 0.936114 0.000000 0.419385
Sum 233661.8 146.7381 1793.497 2050.818 1075.173 639.0464 3860.878

Sum Sq. Dev. 40075565 8.689725 27620.05 2232120 310.75%94 8294.295 10777.96

Observations 64 64 64 64 64 64 64

Eviews 13 <r 2 : jlall
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Covariance Analysis: Ordinary
Date: 10/08/25 Time: 19:23
Sample: 1961 2024

Included observations: 64

Correlation
Probability GDPPC BNM DCP GCF GEXP. INF TO
GDPPC 1.000000
BNM 0.894434 1.000000
0.0000 @ -—-
DCP 0.007920 -0.189881 1.000000
0.9505 01329 -
GCF 0.347700 0.133533 0.342883 1.000000
0.0048 0.2928 0.0055 -
GEXP -0.045721 0.107705 -0.041516 0.206032 1.000000
0.7198 0.3969 0.7446 01024 -
INF -0.024588 0.039147 0.089755 -0.291087 -0.418977 1.000000
0.8471 0.7587 0.4806 0.0196 0.0006 @ -
TO -0.633735 -0.842853 0.389103 0.109999 -0.307081 -0.031093 1.000000
0.0000 0.0000 0.0015 0.3869 0.0136 0.8073 -

Eviews 13 <2 : il

—_—

163

gl




Akaike 35! jl) jlre 1 (03) o8y oll

Model Selection Criteria Table
Dependent Variable: GDPPC
Date: 10/17/25 Time: 11:10
Sample: 1961 2024

Included observations: 62

Model LogL AlC* BIC HQ Specification

366  -348.09953... 11.77740... 12.36065... 12.00640... ARDL(2,1,1,1,1,1,0)
369  -349.30696... 11.78409... 12.33303... 11.99962... ARDL(2,1,1,1,1,0,0)
359  -347.37029... 11.78613... 12.40369... 12.02860... ARDL(2,1,1,1,2,0,1)
330 -346.52017... 11.79097... 12.44283... 12.04691... ARDL(2,1,1,2,2,1,0)
360 -348.56767... 11.79250... 12.37575... 12.02150... ARDL(2,1,1,1,2,0,0)
609  -349.59763... 11.79347... 12.34241... 12.00899... ARDL(2,0,1,1,1,1,0)
440  -348.63156... 11.79456... 12.37781... 12.02356... ARDL(2,1,0,1,2,0,1)
339  -347.63750... 11.79475... 12.41231... 12.03722... ARDL(2,1,1,2,1,1,0)
333 -347.71092... 11.79712... 12.41468... 12.03959... ARDL(2,1,1,2,2,0,0)
357  -347.77487... 11.79918... 12.41674... 12.04165... ARDL(2,1,1,1,2,1,0)
356  -346.81049... 11.80033... 12.45220... 12.05627... ARDL(2,1,1,1,2,1,1)
365 -347.81432... 11.80046... 12.41801... 12.04292... ARDL(2,1,1,1,1,1,1)
285  -347.83220... 11.80103... 12.41859... 12.04350... ARDL(2,1,2,1,1,1,0)
450  -350.86001... 11.80193... 12.31656... 12.00399... ARDL(2,1,0,1,1,0,0)
116 -346.92851... 11.80414... 12.45600... 12.06008... ARDL(2,2,1,1,2,0,1)
363  -347.95565... 11.80502... 12.42257... 12.04748... ARDL(2,1,1,1,1,2,0)
123 -347.96223... 11.80523... 12.42278... 12.04770... ARDL(2,2,1,1,1,1,0)
332  -347.03077... 11.80744... 12.45930... 12.06338... ARDL(2,1,1,2,2,0,1)
368  -349.06147... 11.80843... 12.39168... 12.03743... ARDL(2,1,1,1,1,0,1)
126 -349.12143... 11.81036... 12.39361... 12.03936... ARDL(2,2,1,1,1,0,0)

.Eviews 13 <2 : jiall
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@)

11.812
11.808
11.804
11.800
11.796
11.792
11.788
11.784
11.780
11.776

Model366 —

Model369 ——————

Model359 -~——————«

Akaike Information Criteria (top 20 models)

Model330 -—————————

Model360 -\ ———— .

Model609 -\ —(——

Modeld440 — .

Model339 -« — .,
Model333

-

Modeld3s7 -\ —— —— |
Model356 -—\—— —— .
Model365 -\ —— ———

Model366: ARDL(2,1,1,1,1,1,0)
Model369: ARDL(2,1,1,1,1,0,0)
Model359: ARDL(2,1,1,1,2,0,1)
Model330: ARDL(2,1,1,2,2,1,0)
Model360: ARDL(2,1,1,1,2,0,0)
Model609: ARDL(2,0,1,1,1,1,0)
Model440: ARDL(2,1,0,1,2,0,1)
Model339: ARDL(2,1,1,2,1,1,0)
Model333: ARDL(2,1,1,2,2,0,0)
Model357: ARDL(2,1,1,1,2,1,0)
Model356: ARDL(2,1,1,1,2,1,1)
Model365: ARDLI2,1,1,1,1,1,1)
Model285: ARDLIZ2,1,2,1,1,1,0)
Model450: ARDL{2,1,0,1,1,0,0)
Model116: ARDL{2,2,1,1,2,0,1)
Model363: ARDL(2,1,1,1,1,2.0)
Model123: ARDL(2,2,1,1,1,1.0)
Model332: ARDL(2,1,1,2,2,0,1)
Model368: ARDL(2,1,1,1,1,0,1)
Model126: ARDL(2,2,1,1,1,0,0)

Model285 -\ —( —(— .,

Modeld5Q -~ —— —— .

Model116 -~——— ———

Model363 —

Model123 -\ —

Model332 -\ — —

Model368 -\ — .

Model2e
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Variable * Coefficient Std. Error t-Statistic Prob.
BNM(-1) 863.0359 499.0155 1.729477 0.0893
DCP(-1) 55.03376 24.02792 2.290409 0.025%9
GCF(-1) -12.59125 8.561675 -1.470653 0.1471
GEXP(-1) -27.02606 20.12437  -1.342952 0.1848
TO(-1) 60.84634 13.12563 4.635688 0.0000

INF -15.75426 5.260641 -2.994741 0.0041

@TREND 72.30562 8.574519 8.432616 0.0000

Note: * Coefficients derived from the CEC regression.
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Dependent Variable: D(GDPPC)
Method: ARDL

Date: 10/08/25 Time: 19:37
Sample: 1963 2024

Included cbservations: 62
Dependent lags: 2 (Automatic)

Automatic-lag linear regressors (2 max. lags): BENM DCP GCF GEXP TO

INF
Static regressors: INTER_TERM SB

Deterministics: Unrestricted constant and restricted trend (Case 4)
Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 1458
Selected model: ARDL{2,1,1,1,1,1,0)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ™ -0.395055 0.046282 -8.535841 0.0000
D(GDPPC(-1)) -0.293731 0.065253 -4.501402 0.0000
D(BMNM) 753.8982 227.9848 3.306792 0.0017
D(DCP) 17.49748 2.017812 8.672368 0.0000
D(GCF) -17.18350 4.098172 -4.192968 0.0001
D(GEXP) -31.48227 7.487086 -4.204876 0.0001
D(TQ) 18.66334 2.335706 7.990446 0.0000
INTER_TERM -7.292248 0.853141 -8.547532 0.0000
sSB -215.6047 58.35471 -3.694726 0.0005
C -1418.437 174.9038 -8.109808 0.0000
R-squared 0.794671 Mean dependent var 50.69127
Adjusted R-squared 0.759133 S.D. dependent var 147.7129
S.E. of regression 72.49484 Akaike info criterion 11.55160
Sum squared resid 273286.1 Schwarz criterion 11.89468
Log likelihood -348.0995 Hannan-Quinn criter. 11.68630
F-statistic 22.36131 Durbin-Watson stat 2.157458

Prob(F-statistic) 0.000000

* p-values are incompatible with t-Bounds distribution.
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 0.384354 Prob. F(2,43) 0.6832
Obs*"R-squared 1.088504 Prob. Chi-Square(2) 0.5802
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Heteroskedasticity Test: ARCH

F-statistic 1.902334 Prob. F(1,59) 0.1730
Obs"R-squared 1.905385 Prob. Chi-Square(1) 0.1675

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 09/06/25 Time: 14:01

Sample (adjusted): 1964 2024

Included cobservations: 61 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 3685.078 1086.384 3.392060 0.0012
RESID"2(-1) 0.176471 0.127947 1.379251 0.1730
R-squared 0.031236 Mean dependent var 4469.098
Adjusted R-squared 0.014816 S.D. dependent var 7284.901
S.E. of regression T7230.733 Akaike info criterion 20.84231
Sum squared resid 3.08E+09 Schwarz criterion 20.71151
Log likelihood -627.5903 Hannan-Quinn criter. 20.66943
F-statistic 1.902334 Durbin-\Watson stat 1.967514
Prob(F-statistic) 0.173023
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Std. Dev.
Skewness
. Kurtosis
-50 0 50

Mean
Median
Maximum

Minimum

Jarque-Bera

100 150 Probability

Series: Residuals
Sample 1963 2024
Observations 62

2.54e-13
0.416306
134.3405

-209.5108

66.93355

-0.457577

3.655135

3.272335
0.194725
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Ramsey RESET Test
Equation: UNTITLED

Omitted Variables: Squares of fitted values
Specification: GDPPC GDPPC(-1) GDPPC(-2) BNM BNM(-1) DCP
DCP(-1) GCF GCF(-1) GEXP GEXP(-1) TO TO(-1) INF
INTER_TERM SB C @TREND

Value df Probability
t-statistic 0.432796 44 0.6673
F-statistic 0.187312 (1, 44) 0.6673
Likelihood ratio 0.263380 1 0.6078
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 1158.474 1 1158.474
Restricted SSR 273286.1 45 6073.024
Unrestricted SSR 272127.6 44 6184.718
LR test summary:

Value
Restricted LoglL -348.0995
Unrestricted LogL -347.9678
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VAR Granger Causality/Block Exogeneity Wald Tests
Date: 10/08/25 Time: 19:51

Sample: 1961 2024

Included observations: 61

Dependent variable: GDPPC

Excluded Chi-sq df Prob.
BNM 1.054921 2 0.5901
DCP 6.673654 2 0.0355
All 7.869961 4 0.0965
Dependent variable: BNM
Excluded Chi-sq df Prob.
GDPPC 1.066651 2 0.5867
DCP 9.804462 2 0.0074
All 10.44790 4 0.0335
Dependent variable: DCP
Excluded Chi-sqg df Prob.
GDPPC 0.355542 2 0.8371
BNM 0.661925 2 0.7182
All 1.073033 < 0.8985
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