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Bootstrap ARDL wslfudgd! 5.3

Leszs @l (Bound Tests) sgasll wilylasy Busds At Bootstrap Aumin pial
(Conditional Equilibrium gla).:“_ﬂ Ol gt al g gl @ Pesaran, Shin, and Smith’s
Jio cablasyl sda dAmdsadl Gguall (amy ol J>1 e 23y (Correction Model)
Bua] lady Bootstrap  wllusl Gubt @ Aall sxe caymigewlell ae J¥auY
(Degenerate dlaceill =¥l ¢ll3 3Ly . (Data-Generating Processes) <Ll udes ol
o llasb 45 ylae Bootstrap ol ,Lasy Jad¥l ol Monte Carlo 38les uS35  .Cases)
(ARDL). de 3ol wlgzall 1A slami¥) 7z 3505 § Aanud) Slpasll e qu,adl F HLaslg sgusl
28 Y desls bl sy uwlil] ciliwlsll alusil deal Azl Slaghadl 5
Paolars¥l il o Jo¥ Alels 2305l A8 all 2l wie sgumdl sy culxl)

ARDLLasY 4> y> oud Gudaiy uded 9o Bootstrap duxiin alaseiwl ¢l g Ldudl 39219
ahlas ) meud Iy de ke cAensiadl Sousll Slldl clegaml Luling Axlls OS5

aially Azl Y] Alme ((2013-1990) 5al § 351 Ao «goliazW Iolaill Jiais § Asuiall Luabpuadl 29u) Apssled Lualys < crammyl e daey |
146 145 o o 2014 .7 saall 4 al=ll

2 . . .
Stefano Bertelli et Al, as cited earlier, p 1.

164



N Jpadll J el galeaBy) gl o adall g Uil Al dades Algae sl ) Jsdl

43 I (Feedback) aax1,JI 2,351y (Endogeneity) 4ubs 1l Atslall cl8Mall 39250 Bootstrap
o Ayl L) U3 § Ly ¥l 3929 Jlai! ) (2001) (y9,5 15 Pesaran HLal (g5 0955
sda Jalaws ale JSCay 2yl clahudl oS3 . '(Boundary Cases / Special Case)aslite]
Gslens Blymil ram 5¢d < ad 13gmge 098 Y Losie ilin JalS5 3929 iiiud dbs =¥l
Slacudly s ll daline Sblo pe Lgyes bpiuall Sluadl § Lgd 2puds pasbiass (O

- (endogeneity’ 1l Sl e

oo Obladsy cuilagsy «zmilye dami) Gy Jie dpudanll LAl JolSall palie wad LS

O oo AplandY ol on J2¥ Ash Aglsdl @lEMall Al § Lleged cadlud) ST
6939 Ohlusy 457481 s ARDL 7 3545 5lb] (ress (Bound Test) sguzdl sLas| 5y zaldl sda
(do¥ Al el ¥ Loydy Aaliss JolSS 8y o0 Skt pe Joladdl @ g oy iy
dalize sllay) SIS wyams Lyl z3gaidl 1wy . paie (SO 2aSLadd Lol hlas | cdlazy ¥ 408

Apagdadl Byl W)lae Abls| Lgpe dmias b 429 « prie S

Ghle Jie (doadl Gudaddl § Bliams sue dalgy gudadl sgusdl slasl old s asg

Lols ol @il AWy oY cuadl o SLasY clas] ady (o desldl e J¥ana]

aradl wlsadl 4ol Jie (DLl ASY] any b=l cans J) BLAYHL Bpiall oluadl @
s JolSII 4G, dyazs

S e Lwme Awd juglaty (2018) (9,515 McNown pld aguall sia e cdazll

ddaall obldl e (Resampling) dglall 8ole] @iy s « Bootstrapoislel alasiwLARDL
s ewd Anlaill Aoyl @uall e Ladd slexe¥! e Yoy clebasI quym a3 sy By
Slyall > § Lols el B9dy ateiiy duwgyull Lal] Logiass dmy> @ud enly Ll

Aaamie b Lladl GlalY! (any 0555 ledice ol 8 pigall

e sl sl (o 05 e ‘:.;T cellll dsenly ae sl o 28Mall Led (1585 (@) ¥l g ARDL (3L (§ Degenerate Cases ;344&11
REVDMPRES| DPRERER - N EN | RCh ES [P -TWEN JC{EN (LY NP RNRES DA IEV- P AES  FTENF Y NP B TPEP
%500 Khoon Goh et Al, Re-examining foreign direct investment, exports, and economic growth in asian economies using a bootstrap ARDL test for
cointegration, Journal of Asian Economics, Volume 51,2017, p 12.
} Jabiru Abdulhamid et All, A Novel Bootstrap Approach for the Effect of Exchange Rate Shocks on Growth Performance in Nigeria, SAGE Open,
Volume 14, 2024.
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il saiad e ¢ sualitll spadl HLasb Al Aol e JYard gblie Wily AL -
Asadll sla el lplas e dadd edy Lewdd dal) bl paibias e 4yl

Aa By pe Lpd an,adll Sl jeddl oSS Lo WlLe S dlawgilly Spiiall wiliall Jlis -

Jay Les o (Extra F-test) 3La| jlas! M (0 5,5 lll sl clpasll ¥y ama, Tewn -
Hide JolSS A8Me 5929 ra...\.:.ji d9>g¢) ol gl s o

M po Joladll AulSY Lo calaall eSS chy adys padm Led Ligpe piely -
! el 2las, (Endogeneity) sl J ol

(Bootstrap ulfiudsdl sgluly 5350kl ARDL dzmin Hliasl @3 451 (oMliw! Sy
£ 3 Aate Ailanly Lumie lylac! 5uaJARDL)

Jazms Lo 585 ((2023-1999) Lads Sualie 25 (e Fulytll dige (58 pigall Aigall o> -
Sliall ae Jadl JSio Bootstrap dwas Jelam (Aads pe daladl| EUR i AR TN |
Aall Lainzs Aoy @b wdss P (10 Bpisall

Bblia ;e Pesaran et al. (2001) 3 gudasdl sgusdl Hlas ! Gilay puladl g2 J¥uzd) coms -
155 AL My S gl o LY Alan] a5 Lesie feals pe JYarl
Lol asCadl sdaBootstrap

alylas | de @943 Bootstrap lylas| o Monte Carlo 38Lee il JYuzu¥) 480 (s -
. (Power) 84allg (Size) ezl Eum (po Apudadll dguzl!

1
Stefano Bertelli et Al, as cited earlier, p-p 2-4.

* McNown Robert et al, Bootstrapping the autoregressive distributed lag test for cointegration, Applied Economics, 2018, pp. 1509-1521
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Bl Baalytll a1 bl

seidl e #Mal plhaall Adaally Alall HBY Awlys ) bl lia @ Glan g
oo Bigale c¥ias (e Bylee AlasY! Gl cilS o> (2023-1999) §5all I salmisdY!

Aealall JSLAL (e 555 Gty oz Spaill 53 I o 23 L Joall Ll adg
z,:534ﬁ| Slpite Juloesg o9l 9 G.S}d." ely 1

[(2023-1999) sall I 08,1 o=l b (3 3l5lly (obazd¥l gaill @

z:_.S}d." sy -

BpES édh@ﬁ\’\ 9adlg g;-)l.é_” tUa.E_ﬂ On Ml Jd=iy bl Gyatiw dbell s 3

A sl I Lo 5L AL 7 35ailly <(2023-1999) 4l
GDP_G=f (AGR_GDP, INF, AGR_G_D_D) ............ccc.. (1)

p G L) 03
AGDPG, =a, +a;t+ Y BAGDP_G, > B,AAGR_GDP_ +) BAAGR_G_D_D,; +) B,AINF_ +
i=1 i=1 i=1 i=1

A,GDP_G,, +A,AGR_GDP_ + LAGR_G_D_ Dy, +A,INF_y + & rrromrorsscrcesscriomroressereessss @)

Jlea¥! el mildl s Juas :GDP_G
(% ol @l Jlex! (0) 2oMall (e L3Lall 2aidll :AGR_GDP
il Joee HINF

(% ol Ll Jlez] 50) ZoDMall (o 23Ul Lasdl cny (gypmall Aelasll all : AGR G_D_D
2,0l Jgmill (g r9uall pazlly

il Jo¥ 3,400 Jias A

ol ol Jias 0l
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2023 1) 1999 L (o pllanily aiell Aulyadl (e 5o € i calall slaxs¥l Jias 104 €
e JS3 L) e llas¥) w58 :p, g1, 92, q3
el J2¥1 & (slope) dall Jies 1 B1 o5 B 4
(Buall e Jighall J2¥1) cbgiudl cMelae Jias 1 A Ay Ay, Ay
Sledall sl i e
Ara3ll Judbaad| Aylpdtal dulys 2

Lodsiad! Ll @ya0 JaT (0 Jo¥ Bolasdl 060 Lo Lasls ylaza) Hlas) ()

cJelmdl g el § asldl olaid¥ lpaadl Hharw!l &) Ady20 Gl e iy dulyul]

gkl g3 (K039 (PP) s suihid Aanlay Busoll jia Hlasl pedi i s ol (a9
(ADF)

(ADF) assl! ylod (S039 (PP) g0 yotided Lanslay Buismgl pii Hliasl Jiay :(3.4) Jouxt!

Js¥ 3,all wic Soiwdl wic

Jol&l Amyo Proba T stat Proba T stat Hlasy il
1(0) 0.0000*** -7.3369 0.0172 ** -3.4959 ADF GDP_G
1(0) 0.0000*** -8.4229 0.0180** -3.4746 PP
1(1) 0.0002%** -5.5753 0.7807 -0.8678 ADF AGR_GDP
1(1) 0.0007*** -5.5879 0.8002 -0.8028 PP
1(0) 0.0007*** -5.7072 0.0036%** -4.1804 ADF INF
1(0) 0.0000*** -11.6665 0.0042%*x* -4.1201 PP

(8 @=lll) Eviews13 cilayes Ao lolezel AUt slue| oo s yiiall
sl e %10 5 .%5 %1 sic Aslanyl Aigiall (e pad ¥% . *% % alaodl

Soiwldl e 8y5tua INFy GDP_G dlududl oo Lasdl o3, 3lay 3aludl Jouztl (e
A1) oY Gyall wis §ya1ue AGR_GDP aluludl Lal (ale slxsly 1(0)
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zig9adl ypuds 3

Luolyd) il Aol Jeadlad! )l yaial cpe ST a8 yatune dwidl Juadbud! o Loy

z3sel Jloaruly Sl JalSall Zumeio Gabas (Sl o gsal amly Amplly siim 2oyl

oo ¥ gisaddl suads b oS0 Y Alsle lsall ANl sty sl (Ses (ARDL)
Ayl Slgzmall sde sy

plla)) @iy olgmall sue i -
(I Gyall ey grwdl wie dwly)dl clpaal Aol Jedbad! lyatw! cpo ST day
z39aill yuuas Jid oS3 ((ARDL) z3gas Jlaniwly cliad) LalSll dmin Gabhad oo LiSay Lo

o AIC slas e Luazel liall sda wases Jol ey Al cilgzall sue duss oo Y

A e il 2 plazial ok

A|C_)Ly.a [rorT 9“:.3}" AP QTS 3 P 1(1.4) M‘

Akaike Information Criteria (top 20 models)

—_
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J——
_—
—_

ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL
ARDL

Eviews13 cilayses (de lolezel AdaI slue] oo ydiall

ARDL(1,0,2,1) AIC luas s 390l

J::-ib/\ Suady &.li).‘a AMall a3 S8 ddun dglasey Licd IES}Q.LU dpyase il Qb\.ﬂ.&ﬂ 4
KLl o z3gaidl &l &Moo WS ol (0 Aparseddl @hlasY! jan (29

S lumi¥l z3gas plusezuly (2018-1980) B4l dulsd dulys bl 3 aliazB¥ gaill e §rall lazt¥l il 9,51y (¥l cos Siliigly !
B85 (o 2020 « 5zl 01 saall (13 alell Ayleall pglally judlly 2p3lazd¥l aslall dlxs ARDL e ol ellagyl el ial
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29 (J2¥ 5 uady Wighs ABMal 13uds iy 0SS ol saladl oy G g ey LoliaidY]

S Jguz]! EEE-IW

zdsaill Lppagieddll Sllas¥l Jiay (4.4) Joutad)

P value F-statistic Test

0.6695 | Prob(2,11) | 0.416269 Breusch-Godfrey Serial ~§lgld i1l Lyl Las|

Correlation LM Test

Qlold G313 bl Al azgy ¥ :(Ho) dyasall dps,all

0.7180 Prob(1,20) 0.134123 Heteroskedasticity Test: ¢uladl ld aue sLas
ARCH
el Lt (Ho) yaall iy
Prob ] B Jarque-bera Test audall a5l HLas|
0.924143 0.157777
b 2395 s @lodl :(Ho) &ydiall ds yall
Proba Df F/T-statistic Ramesy Test z3gadl i (oo sLs |

0.6962 (1,12) 0.160036 F-statistic

0.6962 12 0.400045 T-statistic

e Ji_&d Sz G.S}A.’J‘ :(HO) zl.’)).é.m_” a.mj.a_”

(10 3=lll) Eviews13 cilayien de lolezel Adall sluel e 2 yliall

Juas Il 0.05 Goay Jaas¥l o LM Hlasy deuddly Lasdl @ladl Jouzdl I35 (e

S1d bl g M8 (LM test) slas| cumd diwg %5 Lgian Golun s poadl Aun,d

0.05 Bgas Jles¥! o) JasMs Breusch-Pagan-Godfrey cpladl ols pae Ly Aeuddly

Ui gy M (ARCH) L | o ding %5 Ligias Soius e pdall Ausyd Jias b
(owilzio slas (ula) oulall s

adlei>! ae 0157777 (& Jarque-bera dad o JB awdall ajerll slasl ylol LS

asddl ads sllasy) o de Joy @l el (oyall Joud @zy 4ing 0.05 (e xST 0924143

LY s Asbas] e sl Joadl (o ,all (ad s sl
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G2 L 0.05 3giy 0.6062 Jlaas¥ o) Lasdls 7 3gaill 2aidla sal Ramesy jLas| 15y
Gloell JI Lolal Als 5

285 Blod (Aimly daguadl) GlAd blLa¥l Buael apez oo Lasds (11) Gaelll DM o0
i z3gaill o Joall (Say G Lo e Ieliy Bya0un z3gaddl 3loy Ol duleg Aatll Jlma Jslo
ARDL dyzein (o Adlsll Bolasedl olya) LuSlay JWly cAaliall JSLALI (1o

(.:3..\:5"3‘.;.‘1’3‘) &LIM‘ JAK‘L"‘)LQ’.&‘ .6

il ae sl al zigad sl (4 Y igh 48Me s929 (0 S T e
Y Aols aslondl ABMall 33 (gaa HLasY Lus Lxeie (2001) Pesaran et All ausy UECM

(Wl Jsuzmdl § Axis g (Bounds test) sgull sLas| 5Ly bounds testing 5 (s

Bounds test sguxell jlas| Sty :(4.5) 03y Jouixll

Lgiall Gorum
% 10 % 5 % 1
1(0) (1) 1(0) I(1) 1(0) 1(1)
22.949574 Wyusll F 2slas)
30 3.868 | 4.965 4.683 5.980 6.643 8.313
Asymptotic| 3.470 4.450 4.010 5.070 5.170 6.360
-7.225704 gl T 2slas]
Asymptotic| -3.130 -3.840 -3.410 -4.160 -3.960 -4.730

(12 3=lll) Eviews13 maliy (de slaze¥ly Ll slue| ¢ yutsall

ez ie Aopmll @udll e ST Lgumll F aglas] oo Lasdl goludl Jgazl I o0

oo ik 4l LS Al Slpsis ou J2¥ Asbs 255193 A8de 3929 (e Ju Lo ga9 ligrudl

oz i Ayl @il e JBT (-7, 225704) Lgwll (T) dobas] dad o Jouzll mlo

Slaaall ou A8l oL AN cauall Aunyd (adyiy dhadl Aus,all (b diey cabgrad
Auahie bl gu J2¥ dssb 28Mall o (61 (Aualaie 4e A8e
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3 Wl iy Cliadsedl alazial o8 BARDL' il JolSall s slyaly agds chyu
Bl ol el e sy s laall SUL) of Bpiuall cliall &l3 ziladl @ Lels mbull

Wl Jouzdl (3 Az g0 BARDLJ)

Bootstrap ARDL 45 plustuly Jiddl JolSHl sLas Jio; :(4.6) szl

pll sl | clsbasyl Louall 1% 5% 10%

Dep Var: Statistics Value

GDP_G

Overall-F 21.662 12.480 7.374 5.975
Exogenous-F 5.297 10.426 6.133 4.778
GDP_G-t -6.202 -5.110 -4.184 -3.689
AGR_GDP-F 0.262 18.326 9.460 6.304
AGR_G__D_D-F 9.979 14.339 9.108 6.080
INF-F 4.545 16.193 8.252 5.459

(13 3=lll) Eviews12 maliys (de slaze¥ly Adlall slue] (o yusall

aeer e Ayl @uall Solmi &llg ((21.662) Liguell Fostat dayd add :au F las -
¥ Ashs 345355 A8Me 929 Auinyd ety il pially dypantl Slpaall oy Libias) 558

Ayl Slpasie (u(Cointegration)

%10 Y5 Gaiun dic Ayl dogill Jazkis Exogenous-F =5.297 44,5 : Exogenous-F yLas| -
aatul) olpaall Aegams o Gay lda %19 %5 wie Al @udll (o J8T g LSS (4.778)
Amdil) sda ol el el il Gug Lee Lsias blsy)l Jba ol 61 %10 die Liginn pin
sk A8Me 3929 Jlaio¥ Lesls 1pdge dad Luly celyiadl JolSdl e Labld Mds laasg aai ¥
o 9f Bounds Test sgazll jlas! pe Bole @iy Iiadl oSl 5929 (e Gl @Sl .o
aS5s sl sy 4] Gyhativ sdll ARDL z3sai 3 (ECM) ozl mumsas Jolas a0¥s DI

Hide JolSS A8Me 5429 ‘A...\_Cji S99

clisliasl dlre (2020-1995) sl JMs bardl giles plustils Lalid Luilys o ythiall § Aulall Larsll Jo ki 551,11 Aebls goslia
469 Lo 2023 .01 suall (08 alxll 3yletlly Jlac!
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Aoyl il a0 81 GDP_G=-6202 deid o) Joax)l mls § ,elss :GDP_G-t jlas
ol dl sda liay (%1 wie Lginae) Lsd aulas] AV ba of G b say Adudl

Jaz ggine Wl 4 z390ill § GDP_G paie

par die) Ayl @l prex (o J3T AGR_GDP=0.262 Aeid ()| lasM :AGR_GDP-F s

dice Ayl @iall o ASTAGR_G__D_D= 9.979 b ol lasds :AGR_G__D_D-F ,las

-z 39! 3 éﬁmﬂ-’ﬁ I G2 ke %.109 %5 ¢ i

AN Slgradl e Ayl @il pren (10 8T @isaild F-Stat 2ayd o) Lasdl 1 INF-F ylas|
Z3saidl § Lilias] Lgine pe eiuadll dalae oof Gy Lo

ARDL 7 3301) paidlly Jsghall Jo¥1 cilalas ids .7

Coo ool Jelmall § Lyagll Bglasdl juaally bshll cale¥) ciledae yuuds puay
i) Leslai slue J) iBsll &Syl Leldas (o 4obatd) wlpaall Jlan) 46,8 b W iy

ES}Q-LU Jiﬁ-"-" Y alelas id351.7
J2¥1 dlsgls A8Matl cilalas ypuand QW Joasdl M5 (e 3 latie

ARDL(1,0,2,1) X1 Jssko 7350l a5 il J2ay :(4.7) Joutoell

Variables Coefficient Std.error t- statistic Prob
AGR_GDP 0.130652 0.220433 0.592707 0.5600
INF(-1) -0.127714 0.073737 -1.732019 0.0987
AGR_G_D_D 1.773951 0.674658 2.699408 0.0161

CE=GDP_G(-1) - (0.130652*AGR_GDP-0.127714*INF(-1) +1.773951 *AGR_G__D_D)

(14 a=lll) Eviews13 cilyyses Ao Iolazel Al slue] (po 2 yuuall

Jlex! e 2eudS DAl gllasl A3Lall daall § Basly Bamg 5ol aic : AGR_GDP(-1) st
Jlea¥ bl bl § 0130652 Layud 8aL5 I 355 «aisladl 5440 § AGR_GDP =Ll il
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Frist: Books

1. Olaf Dérner & Stefan Rundel ,Chapter 04 Organizational Learning and Digital
Transformation: A Theoretical Framework, 2021.
2. Robert J. Barro, Xavier Sala-i-Martin, Economic Growth, Second Edition, Massachusetts

Institute of Technology, 2004.
Second: Scientific Articles

1. Adriana and Maria Davidescu, bounds test approach for the long run relationship
between shadow economy and official economy, an Empirircal analysis for Romania, vol.
10, No. 1, 2015.

2. Bendakfal Kamel, Benelbar Mhamed, The impact of imported inflation on domestic
inflation in Algeria : An ARDL Testing Approach (1990-2019), Journal of Management
and Economic Sciences Prospects, V 05, N 02, 2021.

3. Bessaid Oussama Nabil, Saidi Tarik, Digital Transformation In Algeria's Agrifood Sector: A

Strategic Path To Food Security Achievement, les cahiers du mecas, V 21, N 2, 2025.
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Brambor Thomas, Clark William Roberts, Golder Matt, Understanding Interaction Models
: Improving Empirical Analyses, Political Analysis Advance Acccess publishes, 2005.
loanna Apostolidou et al, The Role Of Agriculture in Economic Growth : A Comparison of
Mediterranean and Northern Views in Europe, International Journal of Economic
Sciences and Applied Research, V7, N° 3, 2014.

Jabiru Abdulhamid et al, A Novel Bootstrap Approach for the Effect of Exchange Rate
Shocks on Growth Performance in Nigeria, SAGE Open, Volume 14, 2024.

Kellou Abdeslam, Benamer Mustapha, Agriculture Digital Transformation : Opportunities
and Challenges, Economic studies Journal, Volume 18, N 3, 2024.

Kharroubi mohamed et al, The Impact Of Government Spending On Economic Growth
An Econometric study Of The Case Of ALGERIA During The Period (1985-2022), Algerian
Journal Of Public Finance, Vol 14, N° 01, 2024.

Kudratova, Iroda Turdibaevna, IMPROVING THE VALUE CHAIN IN AGRICULTURE
THROUGH THE USE OF DIGITAL TECHNOLOGIES, Western European Journal of
Modren Experiments and Scientific Methods, Volume 2, Issue 5, 2024.

Kundius Valentina, Pecuh Nina, Digital economy in the agribusiness management and
rural areas development, ATLANTIS PRESS, Advance in Intelligent Systems Research,
volume 167, 2019.

M. HashemPesaran,An Autoregressive Distributed Lag Modelling Approach to
Cointegration Analysis, Trinity College, Cambridge, England Yongcheol Shin, 1997.
Marzena Lemanowicz, INNOVATION IN ECONOMIC THEORY AND THE
DEVELOPMENT OF ECONOMIC THOUGHT, SCIENTIARUM POLONORUM ACTA
Oeconomia 14(4), 2015.

McNown Robert et al, Bootstrapping the autoregressive distributed lag test for
cointegration, Applied Economics, 2018.

Peter C. Verhoef , Digital transformation: A multidisciplinary reflection and research
agenda, Journal of Business Research,2021.

Qi Giang et al, The Impact of the Digital Economy on Agricultural Green Development :
Evidence from China, MDPI, agriculture, 2022.
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16. Shixian Ling et al, Catalytic role of the digital economy in fostering corporate green
technology innovation: a mechanism for sustainability transformation in China,
Economic Analysis and Policy, V 84, 2024.

17.So0 Khoon Goh et al, Re-examining foreign direct investment, exports, and economic
growth in asian economies using a bootstrap ARDL test for cointegration, Journal of
Asian Economics, Volume 51, 2017.

18. Stefano Bertelli et al, Bootstrap cointegration tests in ARDL models, Economic Modelling,
V116, 2022.

19. Yip Paul S.L, Tsang Eric W.K, Interpretng dummy variables and their interaction effects in
stategy research, STRATEGIC ORGANIZATION, Vol 1, 2007, Los Angeless, London.

20. Zhuolun Li, Do geopolitical risk, green finance, and the rule of law effect the sustainable
environment in China ? Findings from the BARDL approach, Resources Policy, Volume
81,2023.

21. Ziani Zoulikha, Ziani Lila, The determinants of inflation in Algeria: an application by the
autoregressive Approach with Scaled Delays (ARDL), Economics Financial Banking &
Management Journal, V13, N 1, 2024.

Third: Official Reports

1. Food and Agriculture Organization of the United Nations, GIEWS Country Brief The
People's Democratic Republic of Algeria, 24-March-2025.

2. Gian Plebani and William Gbohoui, Enhancing Monetary Policy Transmission in Algeria,
International Monetary Fund, 131, 2025.

3. International Oil Prices : 2002-03, Annual Report 2002-03.

4. International Telecommunication Union Development, "ITUPublications, Status of
Digital Agriculture in 18 countries of Europe and Central Asia", International
Telecommunication Union and Food and Agriculture Organization of the United Nations,

2020.

Fourth; Websites

1. AgriA|gerie https://www.agrialgerie.com/
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A|geria Invest https://algeriainvest.com/

ALGERIA Startup Challenge https://algeriastartupchallenge.com/Home/

Compagnie Internationale d'Assurance & de Réassurance (CIAR) https://www.ciar-dz.com/

Oracle https://www.oracle.com/africa-fr/

o un ok W N

WORD ECONOMIC FORUM https://www.weforum.org/

Fifth: User Guides & Technical Manuals

1. Eviews 9 User’s Guide I, CHAPTER 27.
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e Isleze! AoMall ol yetludl (§ 2023-2002 shall IS5 Alalall gl yalas (1) Gl
iyl Ageaally LoMall 539 libas)

&6yl Jls, i alolall sl Jles! LoMall ol atiad) sue
132299 2072 690 2204989 1035798 2002
137241 2150112 2287353 1057450 2003
134097 2100 854 2234951 1068 426 2004
134272 2103 595 2237867 1052 602 2005
132757 2079 862 2212619 1110788 2006
133207 2086 909 2220389 1106 631 2007
134 649 2109 499 2244146,67 1125 807 2008
141500 2216827 2358327 1132230 2009
150134 2270036 2420171,09 1145512 2010
146 558 2296 074 2442632,24 1161557 2011
148593 2327954 2498656,94 1174599 2012
151738 2377234 2528971,65 1198057 2013
154515 2396 198 2550712,38 1209 528 2014
150 200 2406 455 2556654,79 1212303 2015
152626 2392561 2545187 1204717 2016
157 205 2451560 2608766 1206 871 2017
138832 2510148 2648980 1259931 2018
139954 2553597 2693551 1252097 2019
142734 2511131 2653865,06 1270012 2020
139404 2446 414 2585818 1259758 2021
134259 2297 290 2431549 1228338 2022
128926 2293 342 2422268 1242713 2023

algbas| de Iolazel (2023 — 1999)34).7.1«'«." ooelly Lamall gzl E‘.‘Lﬂ ekt o(2) a=ll
EPER deaslly AT Bl 39

Lud! Jgwamll olus|  (/Qx) sUaid) CU_’}’] (LSa/HUaid) 390, ll|  Jguazll dobue|  (/Qx)Uasd) CU_’}" (lSa/ HUais) 9,0
2001 2401810 26575 340 111 600 16420 274
2002 1844 460 19514100 10,6 450 15150 33,7
2003 2900820 42643740 14,7 570 15880 279
2004 3000 000 40313 000 134 410 15280 37,3
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2005 2349619 35250465 15,0 709 23870 33,7
2006 2671140 40128 100 15,0 811 49 350 60,9
2007 2873219 35978580 12,5 394 40490 102,8
2008 1484843 15336140 10,3 395 20525 52,0
2009 3175919 61227000 19,3 229 9632 421
2010 2856 190 45581000 16,0 174 4650 26,7
2011 2584195 42457000 16,4 340 15155 44,6
2012 3061498 51336480 16,8 1535 35053 22,8
2013 2708 880 49109735 181 372 12565 33,8
2014 2507 955 34321780 13,7 1058 30370 28,7
2015 2685154 37554894 14,0 931 54591 58,6
2016 2209625 34322742 15,5 1168 126 442 108,3
2017 2371067 34702520 14,6 2337 76 060 325
2018 3106102 60 568 040 19,5 1506 91340 60,7
2019 3185647 56259902 17,7 1665 72954 43,8
2020 2888810 43895 460 15,2 598 34776 58,1
2021 1937985 27648 258 14,3 371 188776 50,9
2022 2255658 41849259 18,6 3604 220438 61,2
2023 705436 9541 456 13,5 4382 249968 57,0
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clglas] e lolaze! (2023 — 1999) Aslall cildsadly Aeliyall Joolall yokai :(3) Gl
Ll Agerntly oMMall 3,13

el Jeolll 8Ll llyadl
EEOM | Joamll aolus | (/Q0,a) z Y] OlSa/shid) 393kl Jpsamll Aobis | (/QX) i) 7 LY 93,1
(L) (L) (lSa/ \kais)

2001 35760 4749210 132,8 59470 384 360 6,5
2002 35720 4290 500 1201 62160 435 340 7.0
2003 37920 4440490 1171 68010 577 480 8,5
2004 39164 5981590 152,7 72063 580000 8,0
2005 31274 5246 015 167,7 69 240 471060 6,8
2006 20555 2627900 127,8 66 866 440690 6,6
2007 20590 2688920 130,6 63510 500830 79
2008 27 468 5288 360 192,5 61211 401725 6,6
2009 21219 3999863 188,5 67 448 642 890 9,5
2010 25814 7776 900 301,3 74220 723450 9,7
2011 27 509 7237140 2631 87 296 788170 9,0
2012 27 402 8758 680 319,6 85295 842900 99
2013 25612 9323210 364,0 84993 958 330 11,3
2014 28472 11147 450 391,5 90507 937 065 104
2015 32562 13299370 408,4 85068 873922 10,3
2016 32791 12801798 390,4 77 408 773105 10,0
2017 32595 12554567 385,2 100425 1072494 10,7
2018 36427 15872668 435,7 111823 1376378 12,3
2019 38018 17178179 451,8 119217 1362293 11,4
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2020 38771 19970956 5151 102927 1150470 11,2
2021 43 895 23978003 546,3 96773 984423 10,2
2022 42653 20570792 482,3 83067 794 936 9,6
2023 33319 20335001 610,3 50355 356 660 71
e slaze¥ly (2021-2010) SRl Sk il5all § Auslgandl 01 slas Jay :(4) Gaell
i 1| Agaially L3l 55139 cilislian]
SLS Jlex el Hlasy) LYt gtomy
313990 220045 1747700 22868770 2010
318755 225285 1790140 25557436 2011
340140 218405 1843930 26947107 2012
344015 210090 1909455 28167322 2013
354465 207120 2049652 28457522 2014
362265 185385 2149549 28111773 2015
379094 177820 2081306 28135986 2016
381882 161264 1895126,24 28393602 2017
417322 147215 1816280 28723994 2018
416519 151516 1780591 29428929 2019
435214 149182 1740183 30905559,6 2020
448546 148977 1732964 31127845,4 2021
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85139 lilian] e sLeze¥ly Aalriue Laa clid JN5 Glaundl LYl spkas Jtoy 15) gl

Aayll Aaaally 2Mall
) agaell Ll pylll sl el sl ol z il aall z sl Chguall z Ll
2l peell sl J 1000
2009 - - - - 400164 -
2010 381612398 | 281631533 - - 48803,26 -
2011 419552934 | 3361279,11 - - 47525226 -
2012 4397885,82 3653981,5 - - 53200,57 -
2013 4671996,82 | 418396693 | 336806686 | 598702358 61466,58 368814,74
2014 486290346 | 463452228 | 354882494 | 606055818 57139,22 367745913
2015 5256474,5 496441692 | 375376556 | 664451664 64268,915 371000,321
2016 537754823 | 515435021 3597017,49 | 6691911,89 71318,895 383724,656
2017 543902423 | 5298067,22 | 352121012 | 657041747 61235323 382381,415
2018 5290120,91 540369225 | 327997234 | 625797084 | 735638167 396556,681
2019 529169512 | 5720747,55 3383533,5 644190553 | 641306688 358032,36
2020 530883388 | 5415862,99 | 340559869 | 616912865 | 537653221 378903,047
2021 537638009 | 430846163 | 328767258 | 608400985 51147,295 377895,836
2022 446512231 | 3619574,51 2298942,76 | 562193843 45627,381 341662,827
2023 3736378 4030699 2568189 5619 684 49545 -

(2023-2002) j3l3mll 3 2eodlally 280IAN cilsylally clysbiall e JS slad Jrey :(6) 3=l
Auaa ) Apasally Ml 8yl 39 libias] (e slaze¥ly sy

4Mall elsylgll 4ol olyeball ERIRPL JERIN | A1a)! olyaball et
3454513,06 2506050,52 2002
3560592,18 2600640,64 2003
4653101,63 3337526,63 2004
4538578,69 3276771,38 2005
467634517 3430417,4 2006
6076154,77 4466864,1 2007
9224864,76 7174202,76 2008
7251103,28 5476808,57 2009
7639969,77 5383244,74 2010
11811403,5 8792873,93 2011
11424970,1 315692,931 8160312,28 315692,931 2012
12092744 401225,071 83257069 401225,071 2013
13715306,7 463449,808 9401012,59 322184,113 2014
117482228 235878,817 8020283,08 235878,817 2015
10332154,9 328278,426 7212106,34 328278426 2016
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10309121,3 349089,981 7602958,15 349089,981 2017
10305959,2 374480,174 7385909,46 374480,174 2018
9710240,87 410771,443 6927862,57 410771,443 2019
9816846,21 436618,445 7216169,69 436618,445 2020
11629248,4 565255,977 8909515,83 565255,977 2021
14364292,6 275976,251 11095610,1 275976,251 2022
13913480,3 428548,884 10675330,3 428548,884 2023

Jodl il cilibane o sleze¥l Jlao¥! Sl bl 3 ZoMall Zealius Lewd Jiay (7) Galll

oo all g lasl 28Lall 2o slIAGR_GDP |
bl Ul Sl Jlea¥ il bl go5 GDP_G
11,1069799 3,20000155 1999
8,3950485 38 2000
8,88617966 3 2001
8,41302645 54 2002
8,45671951 65 2003
7,72217403 45 2004
6,55927137 54 2005
6,36600271 29 2006
6,32601878 31 2007
5,54975092 25 2008
8,01121741 12 2009
7,53171561 48 2010
7,08352512 3 2011
8,02697167 24 2012
9,12007464 26 2013
9,40707441 41 2014
10,5327897 32 2015
11,0683131 39 2016
11,0318809 15 2017
11,2438301 14 2018
11,4791799 09 2019
12,8341694 5 2020
11,2354346 38 2021
106131779 36 2022
13,0867841 41 2023
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PP9 AFD 5..\.‘»3." JJ.;»JL;J.&‘ 1(8) @:Jl‘

TUNIT ROOT TEST TABLE (ADF)

UNIT ROOT TEST TABLE (PP}
At Level At Level
S GDP AGR_G INF
) GDP AGR_G INF ~ AGRG__D.D MithCon..  tStatistic  3.4959  -0.8678 41804
With Con.. t-Statistic -3.4746 -0.8028 -4.1201 -0.0694 Prob. 0.0172 0.7807 0.0036
Prob. 0.0180 0.8002 0.0042 0.9423 - no b
- no e no NithCon..  tStaistc  -4.0325  -3.0272  -4.3229
] Prob. 0.0215 0.1457  0.0116
With Con t-Statistic -4.0297 -3.1695 -4.3032 -1.2090 . no P
Prob. 0.0216 0.1140 0.0121 0.8856 Nithout .. t-Statistic  -1.7138 0.1539 -2.8090
- no - no Prob. 0.0817  0.7217  0.0070
Without C...  tStatistic  -1.7138 02307 -26863 0.3373 . no
Prob. 00817 07446 00095  0.7746 At First Difference
n0 no d(GDP)  d(AGR_G) d(INF)
Nith Con..  tStaistc  -7.3368 55763 -5.7072
At First Difference Prob. 0.0000 0.0002 0.0001
d(GDP)  d(ACR_G)  d(NF) d(AGR G__ D D) |y con . rswmstc 71854 59073 55676
With Con..  tStatistic  -8.4229 55879 116665  -5.4066 Prob, 00000 00004  0.0008
Prob. 0.0000 0.0001 0.0000 0.0002 s = o
e e e e NithoutC.. tStaistc  -7.5081  -56146  -58572
With Con...  t-Statistc ~ -8.2305  -8.2477  -15.2566  -6.6741 Prob. 0.0000  0.0000  0.0000
Prob. 0.0000 0.0002 0.0000 0.0001 Motes: (*)Significant atthe 10%; (**)Significant at the 5%: (***) Significant at the 1%. and (no) Mot Significant
= = = = *MacKinnon (1996) one-sided p-values.
Without C t-Statistic -8.6614 -5.6823 -10.2623 -5.2279
Prob. 0.0000 0.0000 0.0000 0.0000 This Result is The Out-Put of Program Has Developed By:
vt i oot oot Dr. Imadeddin AlMosabbeh
College of Business and Economics
Qassim University-KSA
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Heteroskedasticity Test: ARCH

Aagse &l clylas ((10) 3=l

F-statistic
Obs*R-squared

0134123
0146552

07130
07019

Frob. F(1,20)%
Frob. Chi-Square(1)

Breusch-Sodfrey Serial Caorrelatiomn L Te=st:

Full hypothesis: Ro serial

correlatiormn at up to =

F-statistic
OpsTR-sguared

O 415269
M. 5122282

lag=s
Probk. FIZ2.11% D595
FroQ. Chi-Sguars( 2y 0O 4452
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Ramsey RESET Taest

Equation: LUMNTITLED

COrmitted Wariables: Sguares of fitted value s

Specification: GDF__ G GODOP_ G111 AR GODOF AacSR
O -1 SRS

SSRGS
ETREMRD

[

D Di—23 IMFE IMRF—1 O DS TAL O

Walu e (=) 8 FProbability
t-=tatistic O 400045 1 D.5952
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Abstract

This study focuses on analyzing and measuring the contribution of digital transformation within the agricultural
sector to economic growth in Algeria, based on monitoring the structural shifts that transitioned agriculture from a
traditional model to a "smart farming” model driven by data and modern technologies. The study established a knowledge
base confirming the agricultural sector's evolution into an activity reliant on the Internet of Things (IoT) and Artificial
Intelligence (Al). It further identified a research gap in previous literature, which often overlooked the direct "interaction”
effect between digital transformation and agriculture as a composite variable affecting macro-indicators.

On the analytical and econometric front, the study examined the structural weight of the agricultural sector, which
contributed an average of over 8% to the GDP during the period (1999—2023). The findings revealed that this structural
importance does not translate into a strong developmental impact unless coupled with digital policies. To validate this, the
study employed the Bootstrap ARDL methodology, which demonstrated a positive and significant long-term relationship
between the interaction variable (agricultural sector x digital transformation period) and economic growth, with a
coefficient of 1.773951. This proves that digitalization acts as the primary catalyst that grants agricultural value-added its
economic effectiveness. The dynamic analysis reveals a discrepancy between time horizons; while the impact of digital
transformation appears negative in the short term due to adaptation costs and transitional pressures, it evolves into a
sustainable positive impact in the long term. Furthermore, the results showed high efficiency in the speed of adjustment
toward equilibrium following shocks, at a rate of 87.36% annually. The study concludes that maximizing the agricultural
sector’s contribution to economic growth is contingent upon the success of digital transformation and the ability to
overcome its initial transitional hurdles.

Keywords: Agricultural Sector, Economic Growth, Digital Transformation, Algerian Economy, ARDL Model, Bootstrap ARDL.






